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Apstrakt: Plivanje i1 sinkronizirano plivanje su dva
slicna sporta, no sa bitnim razlikama u posebnim struk-
turama pokreta u sinkroniziranom plivanju. Ovaj ¢lanak
pokusava dati pregled sli¢nosti i razlika medu mladim
sportaSicama ukljuenima u ove sportove, prvenstveno
u morfoloskim obiljezjima plivacica, a u Sirem kontek-
stu njihovih funkcionalnih kapaciteta i motorickih ka-
rakteristika. Distinktivna obiljezja sinkroniziranog pli-
vanja u odnosu na klasi¢no plivanje proizlaze dominan-
tno zbog vece slozenosti tehnike pokreta u tom sportu.
Kljucéne rijeci: plivanje, sinkronizirano plivanje, antro-
poloske karakteristike, usporedba.

Uvop

Tema ovog Clanka je stjecanje uvida u distinktivne
karakteristike sinkroniziranog plivanja u odnosu na kla-
si¢no plivanje, prvenstveno u morfoloskim obiljezjima
plivacica, a u Sirem kontekstu funkcionalnih kapaciteta i
motorickih karakteristika.

Kako bi poboljsale vlastite fizicke i mentalne poten-
cijale, djevojke koje su sportski aktivne (ili kao amateri
ili vrhunski sportasi) moraju koristiti i znanstvene spo-
znaje za razvoj i odrzanje svoje snage, fleksibilnosti, ko-
ordinacije i izdrzljivosti (Wells, Fasting i Dahm, 2013).
Bioloska dob je jedan od velikih ¢imbenika utjecaja na
plivagice u ranoj adolescentnoj dobi (Antulov, Cavar i
Zeni¢, 2007), te stoga u tom periodu dolazi ¢ak i do odu-
stajanja od sporta. Plivanje je vrsta sporta kojim se mo-
zemo baviti cijeli zivot, jedan je od osnovnih sportova,
vazan u odrzavanju zdravlja u djece i adolescenata (Or-
tega, Ruiz, Castillo i Sjostrom, 2008; Gisladottir, Haga i
Sigmundsson, 2013) te utjeCe na pravilan fizicki i men-
talni razvoj djeteta (Sindik, 2009; Badri¢ et al., 2014).
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Abstract: Swimming and synchronized swimming are
two similar sports, but with main differences in specific
structures of the movements in the synchronized swim-
ming. This article attempts to provide an overview of the
similarities and differences among young female athletes
involved in these sports, primarily in the morphological
characteristics of swimmers, as well as in the broader con-
text of their functional capacity and motor characteristics.
The distinctive features of the synchronized swimming
in comparison with the traditional swimming are arising
mainly due to the higher complexity of the technique of
the movements in this sport.
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INTRODUCTION

The topic of this article is to gain insight into the dis-
tinctive features of synchronized swimming, in comparison
with the traditional swimming, primarily in the morpho-
logical characteristics of swimmers, in the wider context of
functional capacities and motor characteristics.

In order to enhance their physical and mental potential,
girls who are exercising (either as amateur or top athletes)
should use the scientific knowledge, to develop and main-
tain their strength, flexibility, coordination and endurance
(Wells, Fasting & Dahm, 2013). Biological age is one of the
main motor suppressing impact on the swimmers in general
in early adolescent age (Antulov, Cavar & Zenic, 2007).
Swimming is a life-long sport, one of the basic sports, an
important marker of health in children and adolescents
(Ortega, Ruiz, Castillo & Sjostrom, 2008; Gisladottir, Haga
& Sigmundsson, 2013), and affects the proper physical and
mental development of the child (Sindik, 2009; Badri¢ et al.,
2014). Synchronized swimming is a combination of swim-
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Sinkronizirano plivanje je kombinacija plivanja, sportske
i ritmicke gimnastike, baleta i plesa u vodi (Skender, Gr-
¢i¢-Zubcevi¢ i1 Gricar, 2009).

Motoricke karakteristike i funkcionalni kapaciteti

kod plivacica i sinkroniziranih plivacica

Kako na motoricke sposobnosti utje¢u jednako fizi-
oloski i anatomski ¢imbenici, pretpostavka je da su u oba
sporta sliéne motoricke sposobnosti podjednako vazne.
Oba sporta zahtijevaju odredenu fleksibilnost, koja se ra-
zvija do aproksimativno dvanaeste godine Zivota djeteta
(Sekuli¢ 1 Metikos, 2007). Plivanje je jedan od ciklickih
sportova, u kojem dominiraju relativno jednostavni po-
kreti, koji su stalno jednaki i naizmjenic¢no se ponavljaju
tijekom plivanja odredenom tehnikom (Bartlet, 2007).
Pri analizi izvedbe sinkroniziranog plivanja, moze se
pretpostaviti da su kretanja u ovom sportu kombinacija
visoko slozenih motori¢kih obrazaca (Peri¢, Petri¢ i Zi-
zi¢, 2007). Stoga je vazno odrediti motoricke sposobno-
sti 1 vjeStine vazne za uspjeh u sinkroniziranom plivanju.
Sinkronizirano plivanje je sport koji se sastoji od estetski
dizajniranih pokreta plivanja, polozaja i figura, koji se
spajaju u obvezne i slobodne sastave, koje plivacice pli-
vaju u skladu jedna s drugom i sa glazbom.

Medu funkcionalnim kapacitetima za plivacice oba
sporta je najvazniji prijenos kisika ovisan najvise o stanju
pluénog sustava (Volscansek, 2002). I najbolji sportasi
brzo gube svoje tesko stecene funkcionalne sposobnosti,
koje, medutim, mogu odrzavati uz znatno manje truda
nego $to je potrebno prilikom postizanja istih (Petkovic,
Petkovi¢ i Gréi¢-Zubcevic, 2003).

Morfoloske karakteristike plivacica i

sinkroniziranih plivacdica

Medu morfoloskim karakteristikama, visina i tezina ti-
jela u velikoj mjeri utjeCu na uspjeh sportasica u oba sporta,
dajuci jasne kriterije za izbor sportaSa u cjelini (Claessens
Lefevre, Beunen i Malina, 1999). U sinkroniziranom pli-
vanju, problem kod tih kriterija javlja se u akrobacijama
tijekom rutina i tjelesnom potrebom za boljom plovnosti u
vodi, koja zapravo ne dopusta visoku misi¢avost ili vrlo ni-
ske razine tjelesne masnoce (Lundy, 2011). Pozeljna visina
je sli¢na populacijskim normama prosjecnih stanovnika, ali
indeks tjelesne tezine i tjelesne mase (BMI) mora biti prilic-
no nizak (Bante Bogdanis, Chairopoulou i Maridaki, 2007).
Stoga, preporucene mjere pozeljne visine i sastava tijela u
plivanju i sinkroniziranom plivanju bi trebale biti prosjecna
visina i niska tjelesna tezina u odnosu na visinu.

Cini se da su duzi udovi takoder jedna poZeljna
osobina za sinkronizirane plivacice, jer tako mogu

ming, sports and rhythmic gymnastics, ballet and dance in
the water (Skender, Gr¢i¢-Zubcevi¢ & Gricar, 2009).

Motor characteristics and functional capacities of

the swimmers and synchronized swimmers

When analyzing the performance of synchronized
swimming, it can be presumed that the movements in this
sport are the combination of highly complex motor patterns
(Perié, Petri¢ & Zizi¢, 2007). Therefore, it is important to
determine motor skills and knowledge important for suc-
cessful engagement in synchronized swimming. As the mo-
tor skills are affected equally by physiological and anatomi-
cal factors, the assumption is that in both types of swim-
ming and synchronized swimming, similar motor skills are
equally important. Both swimming and synchro swimming
require certain flexibility that is developing to a maximum
of 12-years of age (Sekuli¢ & Metikos, 2007).

Swimming is one of the cyclic sports, in which domi-
nate relatively simple movements, which are constantly
equal and alternately repeated, during swimming specific
techniques (Bartlet, 2007). Synchronized swimming is a
sport based on ‘classic’ swimming, which consists of aes-
thetically designed swimming movements, positions, fig-
ures and compulsory and free compositions that swimmers
perform in water, in line with each other and with the music.

Among functional capacities important for the swim-
mers, the transfer of the oxygen should be emphasized. It
depends of the features of pulmonary system (Volsc¢ansek,
2002). The swimmers quickly lose their functional capacity,
which, however, can be maintained with considerably less
work than it is needed to achieve it (Petkovi¢, Petkovi¢ &
Grci¢-Zubcevie, 2003).

Morphological characteristics of the swimmers and

synchronized swimmers

Among the morphological characteristics, body height
and weight strongly influences on the success of the athletes
in these two sports, giving clear criteria for the selection of
athletes in general (Claessens Lefevre, Beunen & Malina,
1999). In the synchronized swimming, the problem about
these criteria arises in those minor acrobatics and body need
for better buoyancy in the water, which does not allow high
muscularity or very low levels of body fat (Lundy, 2011).
Desirable body height is similar to the population norms
of the average population, but the body weight and body
mass index (BMI) must be quite low (Bante, Bogdanis,
Chairopoulou & Maridaki, 2007). Therefore, recommend-
ed measures of desirable height and body composition in
swimming and synchronized swimming should be aver-
age height with low body weight, in relation to the height.
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posti¢i vecu visinu van vode zbog jaceg potiska, koji
im takoder omogucava i vecu brzinu, kao i plivacicama
klasiénog plivanja (Lundy, 2011). Budu¢i da su oba
sporta aktivnost koja se odvija u vodi, pozeljan sastav
tijela je da bude Sto plovnije, da je u stanju stvoriti ve¢u
propulzivnu energiju te da istovremeno stvara §to manji
frontalni otpor na vodu (Leko, Siljeg i Mikuli¢, 2011).
Plivanje zahtijeva odredenu morfolosku strukturu tijela
koja ¢e omoguciti sve navedeno sa §to manjim indeksom
tjelesne tezine (BMI), a ipak sa dovoljno snage za izvo-
denje potrebnih zadatka (Kati¢ i Rogulj, 2005).

Cini se da je u sinkroniziranom plivanju poZzeljan
mrsav i atletski izgled, kao i visok stupanj ujednacenosti
stasa unutar reprezentacije ili dua (Lundy, 2011) Sto i
nije tako nuzno u klasi¢nom> plivanju. Slucaj je zapravo
sli¢an u klasi¢nom plivanju uz neke male razlike. Jedno
istrazivanje je pokazalo da su velike duZzine kostiju ek-
stremiteta negativno povezane s uspjesnosti u plivanju
na 100 metara, u kojoj vaznu ulogu imaju snaga plivaca
i anaerobne komponente (Leko, Siljeg i Mikuli¢, 2011).
Takoder se u istom istrazivanju ukazala pozitivna veza
BMI-a i bodovnih vrijednosti isplivanih rezultata na 100
metara na nacin koji zahtjeva potrebu za odredenom mi-
Si¢cnom masom tijela za postizanje kvalitetnog rezultata.

Bante i sur. (2007) su utvrdili da je grcki nacionalni
tim sinkroniziranih plivacica imao tanje noge naspram
drugih timova, kao i znacajnu korelaciju s rezultatima
uspjeha (r = .84, p <.05), $to moze znaciti da je miSica-
vost nogu zapravo specifi¢na prilagodba sporta. Hawes
i Sovak (1994), su otkrili u svojim longitudinalnim stu-
dijama o visokim performansama sinkroniziranih pli-
vacica, kako olimpijske i nacionalne prvakinje imaju
relativno uzak promjer kosti u odnosu na druge manje
uspjesne sportaSice na medunarodnoj razini. To bi mogla
biti znacajka koja pomaze u izvedbi, ili bi to mogao biti
dio estetske prednosti. Neovisno o izuzecima, smatramo
uvjete navedene u opisu stasa uglavnom kozmetickima i
da ne utjeCu izravno na bolju ili lo$iju izvedbu. U prilog
navedenome, Chu (1999) raspravlja o antropometrijskim
podacima prikupljenim iz zemalja koje su se natjecale
na FINA Svjetskom kupu 1997. godine u Peilingu. lako
postoji sli¢nost izmedu karakteristika svih plivacica, Ru-
skinje, kao najuspjesnije u osvajanju zlatnih medalja na
Olimpijskim 1 svjetskim prvenstvima, opisane su kao
plivacice najpozeljnijeg izgleda i najvece razine ujedna-
¢enosti medu plivacicama tima ili dua (Chu, 1999). U us-
poredbi s izmjerenim plivacicama iz drugih zemalja, Ru-
skinje imaju Sira ramena, duze ruke i uze bokove (Chu,
1999). Zapravo se slican izgled pojavljuje i kod plivacica
u klasicnom plivanju. Najvjerojatnije zbog podjednakog

It seems that longer limbs are desirable characteristics for
synchronized swimmers, because with these predisposi-
tions, thrust is better, creating a higher altitude and higher
speed (Lundy, 2011). Since swimming is activity that takes
place in water, desirable composition of the body has to be
as buoyant as possible, which can create a greater propul-
sive force, simultaneously with as small as possible frontal
resistance (Leko, Siljeg & Mikuli¢, 2011). Swimming re-
quires a certain structure of the body that will allow better
navigability, and yet enough strength for operating of the
required task (Kati¢ & Rogulj, 2005).

It seems desirable that in synchronized swimming, the
athletes have lean and athletic appearance, as well as a high
level of uniformity in stature within the team or duo (Lundy,
2011) which is not utterly the case in classical swimming,.
The case is similar to the classic swimming with some mi-
nor differences. One study found that swimmers with lon-
ger bones have a negative relationship with performance in
swimming up to 100 meters, where is of great importance
strength and force with anaerobic components, and they
play an important role of energy production (Leko, Siljeg
& Mikuli¢, 2011). The same study also pointed out a posi-
tive relation of BMI and scoring value of results swum out
in 100 meters in a way that requires the need for a specific
muscle mass of the body to achieve quality results.

Bante et al. (2007) found that the Greek national team
athletes had slimmer legs of other junior athletes, as well
as a significant correlation with the results of success (r =
.84, p < .05), which may indicate that the leg muscular-
ity is actually specific adaptation of the sport. Hawes and
Sovak (1990, 1994), have found in their longitudinal stud-
ies of high-performance synchronized swimmers, that the
Olympic and national champions have a relatively narrow
diameter of the bone compared to other less successful fe-
male athletes at the international level. Narrow diameter
of the bone is a feature that could help in performance for
buoyancy, or it could be part of the aesthetic advantages.
Regardless of the exceptions, the requirements specified in
stature are mostly cosmetic and do not affect directly the
performance. In support of the above, Chu (1999) discusses
the anthropometric data collected from countries that com-
peted at the FINA World Cup 1997 in Peiling. Although
there is similarities between the characteristics of the stature
of all swimmers, Russian women, as the most successful in
winning gold medals at the Olympic and World Champion-
ships, have been described as the most desirable swimmer
stature and a high level of uniformity among swimmers of
duo or team. Compared to the measured athletes from other
countries, Russian athletes have broader shoulders, longer
arms and narrow hips (Chu, 1999).
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rada i koriStenja istih miSi¢nih skupina na isti nacin, Cisto
zbog medija u kojem se nalaze (voda) (Chu, 1999).

Americki tim koji je osvojio osmo mjesto, ima visu
razinu varijabilnosti unutar svake kategorije mjerenja.
Cini se da jednoobraznost fizickog izgleda i mr3avi atlet-
ski izgled, postignut razvojem misica i odrzavanjem ni-
ske razine tjelesnih masnoca, su najkriti¢niji ¢imbenici
za selekciju u sinkroniziranom plivanju (Lundy, 2011).
U klasi¢nom plivanju se nije moglo pronaci da je izgled
presudan faktor u bilo kakvoj selekciji plivacica, Sto je
najvjerojatnije povezano sa ¢injenicom da je plivanje in-
dividualni sport gdje estetika nije primarni cilj, pa nema
potrebe za uskladivanje prema izgledu (Chu, 1999).

Estetika je posebno vazna prilikom subjektivne pro-
cjene plivacice (Chu, 1999), s obzirom da njihovo vrije-
me provedeno pod vodom ograni¢ava stvarnu izlozenost
pogledu u usporedbi s umjetnickim klizanjem ili gimna-
stikom, gdje su sportasi uvijek vidljivi. Kako se prvih 10
sekundi koreografije (koja se izvodi na glazbu prije sko-
ka u vodu) odrzava izvan vode, kao i prezentacija samih
plivacica tijekom dolaska i namjeStanja za pocetak rutine
u trajanju do 30 sekundi, mogla bi se istaknuti vaznost
prvog dojma u sinkroniziranom plivanju. S obzirom da
je fizicki izgled od velike vaznosti u prezentaciji kore-
ografija, bilo bi zanimljivo provesti antropometrijska
mjerenja svih elitnih, tj. najuspjesnijih sinkroniziranih
plivacica. Duljina udova i proporcije, promjer kosti, kao
i razina miSicavosti tijela i pretilosti upravo tih plivaci-
ca, ¢e nam vjerojatno pruZziti bolje razumijevanje opti-
malnih svojstava tijela potrebnih za ovaj specifi¢an sport
(Lundy, 2011).

Plivanje i ronjenje su zapravo baza sinkroniziranog
plivanja, jer je preduvjet za postati sinkro-plivacica po-
trebno je biti dobra plivacica. Dakle, proces treninga, kao
i ve¢ina optimalnih morfoloskih karakteristika u klasic-
nom i sinkroniziranom plivanju, su zapravo isti. Naime,
tijekom nastupa u odredenim medijima (voda), mjerenja
su zapravo vrlo slicna u oba sporta, jer je utjecaj tijela na
sportsku izvedbu zapravo vrlo sli¢an.

ZAKLIUCAK

Moglo bi se zakljuciti da se plivanje i sinkronizira-
no plivanje razlikuju samo u (nekim) potrebnim obrasci-
ma pokreta, koji su slozeniji u sinkroniziranom plivanju.
Medutim, oba sporta posjeduju slicne predispozicije koje
se ocituju u podjednakim vaznim motorickim sposobno-
stima, funkcionalnim sposobnostima i morfoloskim obi-
ljezjima. Medu morfoloskim obiljezjima, u sinkronizira-
nom plivanju naglaSena je vaznost harmonic¢nih tjelesnih
proporcija i fizickog izgleda.

The American team won the eighth place and found
to have a higher level of variability within each category of
measurement. It seems that the uniformity of physical ap-
pearance and lean athletic look, achieved by the develop-
ment of muscles and maintaining low body fat, are the most
critical factors for selection in this sport (Lundy, 2011). In
classical swimming, we could not find that appearance is a
critical factor in any selection for swimmers, which is most
likely related to the fact that this is an individual sport where
the aesthetics is not primary goal, so there is no need for
the harmonization in their appearance (Chu, 1999). Actu-
ally, a similar appearance occurs with swimmers of classical
swimming as well. Most likely due to the similar operations
and use of the same muscle groups in the same way, because
of the media where they are (water) (Chu, 1999).

The aesthetics is particularly important within a sub-
jective evaluation of the sport (Chu, 1999), given that their
time under water is limiting the actual exposure of par-
ticipants compared with the figure skating or gymnastics,
where athletes are always visible. Since first 10 seconds
of the choreography (deck movement) is held out of water
and presentation of swimmers during the arrival of the 30
seconds (walk on), can be evidence of the importance of
the first impression in that sport. It seems that the physical
appearance is of great importance in the presentation of rou-
tine, and it would be crucial to make research on all the elite
or the best synchro swimmers. The length of the limbs and
proportions, the diameter of the bone, as well as the level
of muscularity and obesity of high performers will help us
provide a better understanding of the optimal characteristics
of the body required for the sport (Lundy, 2011).

Swimming and diving are actually the base of the syn-
chronized swimming, because any synchro swimmer is re-
quired to be a good swimmer to become a synchronized swim-
mer. Thus, the process of training, as well as the most of the
optimal morphological characteristics in the classic and ‘syn-
chro’ swimming are actually the same. Namely, during the per-
formance in the specific media (water), the measurements are
actually very similar in both sports, because the influence of the
body on the performance is actually very similar.

CoNCLUSION

It could be concluded that the swimming and synchro-
nized swimming are different sports only in (some) required
patterns of movements. However, both sports have the simi-
lar predispositions in important motor abilities, functional
capacities and morphology. Among the morphological fea-
tures, in synchronized swimming are emphasized the im-
portance of harmonious body proportions and physical ap-
pearance.
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