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Annotation. Judo is an increasingly de-
manding sport, requiring athletes to achieve
excellent physical fitness and condition for
competition [1,2]. This study aimed to identify
key indicators of judo performance in the
Azerbaijan National Judo squad. Using a
cross-sectional design, the study compared the
physiological profiles of high-ranked and low-
ranked judokas. Despite no statistically signi-
ficant differences found in body composition,
cardiovascular fitness, and anaerobic capacity
between the groups, the study emphasizes the
importance of a holistic approach when eva-
luating factors influencing success in judo.
Future research should explore non-physiolo-
gical and psychological factors to gain a com-
prehensive understanding of success determi-
nants in judo. In summary, this study's novelty
lies in comparing the physiological profiles of
high-ranked and low-ranked judokas, compre-
hensively assessing body composition and
cardiovascular fitness, acknowledging the mul-
tifaceted nature of judo performance, and con-
sidering contextual factors.

Keywords: athletes, judo performance,
bioimpedance analysis (BIA), CPET, Ramp
protocol.

Although high-ranked judo athletes' phy-
sical and physiological characteristics are well
established, the characteristics of Azerbaijan
national judo athletes have not been determi-
ned. So, the purpose of this study is to com-
pare the physiological profiles of high-ranked
and low-ranked judokas within the Azerbaijan
national judo squad. This investigation will fo-

20

cus on key physiological parameters, including
body composition, cardiovascular, and anaero-
bic capacity. By analyzing and contrasting the-
se factors, the study aims to identify potential
differences in the physical characteristics and
fitness levels between high-ranked and low-
ranked judokas, providing valuable insights for
talent identification, training program optimi-
zation, and performance enhancement within
the Azerbaijan national judo squad.

It is important to highlight the following
beneficial points of research:

Total 17 judo players with more than 10-
year Judo practice participated in this study.
Among the participants 4 categorized as high-
ranked (A group), who consistently achieving
the top positions on the different national and
international competitions. Another 13 partici-
pants (B group) were classified as low-ranked
judokas, who had not attained significant suc-
cess at the competitive level.

Characteristics of participants:

e\Weight category: the participants' weight
category ranged from 70 kg to 90 kg, with a
mean weight of 75 + 15 kg.

eHeight: The participants’ height ranged
from 160 cm to 183 cm, with a mean height
of 170 £ 13 cm.

e Age: The participants' ages ranged from 20
years to 31 years, with a mean age of 25 £ 5
years.

Data Collection. The data collection pro-
cess included the assessment of various phy-
siological parameters related to the partici-
pants' fitness levels. These parameters were
chosen to provide a comprehensive unders-
tanding of the participants' physiological pro-
files and include:

Body composition analysis was perfor-
med using a BIA device - InBody770 manu-
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factured in South Korea. The following para-
meters' indicators were considered for proces-
sing:

TBW - total body water.
ESW- extracellular water.
SMM - skeletal muscle mass.
BFM — body fat mass.

BFP — body fat percentage.

Cardiovascular fitness was evaluated
through CPET using Ramp protocol. The pro-
tocol involved gradually increasing the work-
load until the participants reached their maxi-
mum exertion or volitional fatigue. During the
test, were continuously monitored following
parameters:

VO2 peak.

VO2max.

VT1.

AT — aerobic threshold and HR1 — rele-
vant heart rate.

ANT — anaerobic threshold and HR2 — re-
levant heart rate.

Descriptive statistics, including means
and standard deviations, were calculated for the
participants' characteristics. To compare the
physiological profiles between high-ranked and
low-ranked judokas, appropriate statistical tests
- chi square test and Mann-Whitney U tests
were employed. The level of significance was
set at p <0.05.

Literature review. Several studies by E.
Franchini and their co-authors have focused on
physiological aspects of judo athletes [1, 3, 4,
16, 18]. These studies indicate that judo athle-
tes aim to increase lean tissue, reduce body fat,
and manage overall body weight. Typically,
judokas possess a mesomorphic somatotype
characterized by high musculature, low lineari-
ty, and low body fat. Male judo athletes at the
world and Olympic levels often have less than
10% body fat [4].

It is important to note, that body fat per-
centage may differ between judo athletes in
different weight categories. For instance, Mu-
rata et al. found that heavyweight judo athletes
had a higher body fat percentage (13.0%) com-
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pared to non-heavyweight judo athletes (3.2%)

[2].

Additionally, studies comparing body fat
percentages among judokas from different
competitive levels (e.g., national vs. interna-
tional level) have found that national-level ju-
dokas tend to have a higher body fat percen-
tage than international-level judokas [3]. Kubo
et al. demonstrated that judokas participating
in international events, such as the Olympic
Games or Asian Games, had significantly hi-
gher fat-free mass than university-level judo-
kas who did not participate in competitions

[5].

Casals et al. suggest that achieving ex-
cellent physical fitness while maintaining op-
timal body mass is one of the most challenging
tasks for elite judo athletes [6]. Low body fat
and high arm muscle mass have been associa-
ted with better performance in judo compete-
tions. Furthermore, body composition and so-
matotype influence other performance indica-
tors such as anaerobic power, muscle torque,
power output, and maximal oxygen uptake [7].

Judokas are characterized as athletes
with enhanced aerobic and anaerobic fitness.
Since the anaerobic system is responsible for
scoring actions during combat and the aerobic
component is responsible for recovery during
and between matches in competitions, asses-
sment of the physical condition of elite judo
competitors requires specific examinations [8].
Degoutte et al. reported that peak values of
oxygen consumption (VO2) reached about 55
+ 5 ml kg-1 min-1, while the heart rate is at
about 182 + 0.4 beats-min-1 with a plasma
concentration of lactate of 12.3 + 0.8 mmol-
during a match [8]. The study also highlighted
that good aerobic conditioning could enhance
the ability to better recover after judo combat,
which may play a significant role in managing
a different number of combats within the same
competition, thereby improving the perfor-
mance ability of these athletes [8]. The re-
search conducting by Miodrag Drapsin et.al
showed that the energy for muscle activity in
judo is predominantly derived from anaerobic
sources [8]. Another important parameter that
was widely discussed in scientific forums is
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water intake, hydration status and the impact
of dehydration on exercise performance [10].
Numerous studies examined the influence of
body water balance on various aspects of judo
performance [11]. Judelson and colleagues
[12]. have highlighted the detrimental effects
of dehydration on strength, power, and high-
intensity endurance, making it a crucial consi-
deration for maximizing muscular performan-
ce in athletes. In healthy adults, water con-
sumption the largest component of body mass
at the molecular level [13]. It is distributed ac-
ross two main compartments intracellular wa-
ter (ICW) and extracellular water (ECW). The
assessment of total body water (TBW) and ex-
tracellular water (ECW) relies on dilution me-
thods such as deuterium and bromide, while
ICW can be determined as the difference bet-
ween ECW and TBW [14]. Body water loss in
humans leads to fluid loss from both intracel-
lular and extracellular fluid compartments
[15].

Aerobic Profile. According to Tomlin
et. al [7], judo players' aerobic fitness has pri-
marily been evaluated using the so-called ana-
erobic threshold for the aerobic capacity com-
ponent and maximal oxygen uptake (VO2max
s) or peak oxygen uptake (VO2peak) for the
aerobic power component. Additionally, faster
recovery after high-intensity intermittent exer-
cise has also been linked to aerobic fitness, as
reported by Franchini [16]. And Muramatsu
[17]. Another study conducted by E. Franchini
et al [18] found that elite judo players have
higher specific anaerobic power and capacity,
and greater muscle circumferences, especially
in the upper body. According to different stu-
dies, there is evidence that VO2 max is not dif-
ferent between elite and non-elite judokas [4,
20, 21]. There is a very interesting practical ap-
proach to the study of Paolo Lopes S. et.al.: if
trainers want to increase the number of throws
their athletes must design training programs to
improve both upper-body aerobic power and
anaerobic capacity [22].

BIA results
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Results. BIA results. We use BIA — bio-
electrical impedance was employed as the pri-
mary method for assessing the physiological
profiles of participants. BIA is a non-invasive
and practical technique that measures the im-
pedance or resistance encountered by a low-
intensity electrical current as it passes through
the body. This method provides valuable infor-
mation about body composition, including es-
timates of total body water, intracellular water,
extracellular water, and fat-free mass. By uti-
lizing BIA, we were able to obtain reliable and
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comprehensive data on the hydration status,
body composition, and potentially other phy-
siological parameters of the judokas, contribu-
ting to a deeper understanding of their physio-
logical characteristics. It is worth noting that
BIA is widely used in sports and exercise sci-
ence research due to its convenience, cost-ef-
fectiveness, and ability to provide quick and
practical measurements. However, it is impor-
tant to acknowledge the limitations of BIA,
including its sensitivity to factors such as body
position, hydration status, and electrode place-
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ment. These considerations were carefully con- of cardiovascular fitness. VO2peak, on the
trolled and standardized to ensure accurate and  other hand, reflects the highest level of oxygen
consistent measurements in this study. In the consumption achieved during specific exercise
statistical analysis, the participants were divi- protocol and insights into the athlete peak
ded into two groups: Group A and Group B. aerobic capacity. Furthermore, VT1 (ventilato-
The Mann-Whitney U test was performed to ry threshold 1) is a significant parameter that
analyze the data for TBW, ECW, SMM, BFM, indicates the transition from aerobic to anaero-
BFP. The results indicated that there were no bic metabolism during exercise. Table 3 and
statistically significant differences between the diagram presents the CPET indicators of
Group A and Group B for these parameters (p  the participants. In this table the same prin-
> 0,05). Similarly, the chi-square test was used ciple was used, so the first four participants,
to examine the BIA scores, and no significant coded from 101to 104 are the high-ranked ath-
differences were found (p > 0,05). letes, while participants coded 105 to 117 are
the lower-ranked athletes. For statistical analy-
sis the participants, which were divided into
Group A and Group B, the Mann-Whitney U
test was performed to analyze the data for
VO2max, VO2peak, and VT1. The results in-
dicated that there were no statistically signify-
cant differences between Group A and Group
B for these parameters (p > 0,05).

CPET results. Cardiopulmonary Exerci-
se testing (CPET) was conducted to assess the
aerobic fitness capacity of the Azerbaijani
Judo squad, with a particular focus on para-
meters such as VO2max, VO2peak, and VT1.
VO2max represents the maximum amount of
oxygen that individual can utilize during inten-
sive exercise and is considered a key indicator
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Ramp protocol.The Ramp protocol is a  sessing the given indicators in the ASAPES la-
widely used method in CPET to assess the boratory condition, research gain insights into
aerobic performance of individuals. This pro- participant’s aerobic and anaerobic thresholds.
tocol involves gradually increasing the exer- These thresholds are crucial for understanding
cise intensity in a continuous and incremental their exercise capacity, endurance and perfor-
manner until the participant reaches their ma- mance potential in judo and other power-based
ximum exertion level. The test typically starts sports. The diagram presents the Ramp proto-
with a warm-up period in speed, resistance, or col parameters of the participants. For statis-
both, depending on the exercise modality (e.g., tical analysis the participants by dividing into
treadmill, stationary bike).Following parame- Group A and Group B, and the Mann-Whitney
ters are measured- AT and relevant HR1 and U test was performed to analyze the data for
ANT and relevant HR2. These measurements AT, HR1, ANT and HR2. The results indica-
are taken regular intervals throughout the test ted that there were no statistically significant
to track the participant’s physiological respon-  differences between Group A and Group B for
ses to the increasing exercise intensity. By as-  these parameters (p > 0,05).

23



-
a Scientific News of Azerbaijan State
N

Academy of Physical Education and Sport

Sport Science Journal
vol. 5, Ne 3, 2023.

Table 5. CPET (RAMP protocol)

RAMP protocol
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Statistics. No statistical differences have
been found between the two groups. For all
measurements the p < 0.05 is not significant.
Perhaps this is due to the small number of par-
ticipants and there is a need for further re-
search with an increased number of athletes.

Discussion. The fact, that we found no
significant differences in physiological profiles
between high-ranked and low-ranked judokas
challenges the idea that these measures alone
can explain why some judokas are more suc-
cessful than others. Other factors such as men-
tal status of judokas, technical skills, tactical
abilities, and training methodologies is a cru-
cial aspect of success in judo. Despite its limi-
tations our research provides useful informa-
tion and have practical implications for coa-
ches, trainers, and athletes to optimize training
programs, enhance performance, and ultima-
tely achieve competitive success. On the other
hand, although the statistical test did not find
significant result, this does not discount the
importance of selected variables, in the physi-
ological profile of the Azerbaijani judo squad.
These non-significant findings may be the at-
tributed to various factors, including sample
size, individual variations within the groups,
and the further investigation. We recognize the
importance of exploring the multifaced nature
of judo performance and the interplay between
various determinants. Furthermore, future re-
search should take a wider range of aspects
into account, such as technical abilities, tacti-
cal awareness, psychological characteristics,
and training methods, to develop a more tho-
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rough understanding of the factors impacting
judo performance. It is possible to create a
more complete understanding of the factors
that determine success in judo by considering
these complex factors performance outcomes.
Furthermore, it is essential to explore the con-
textual factors that may influence the physio-
logical profiles of judokas in Azerbaijan. Fac-
tors such as weight categories, competitive le-
vel, and training environments may have var-
ying impacts on the physiological attributes of
athletes. Investigating these contextual factors
will contribute to a more nuanced understand-
ding of the physiological requirements for suc-
cess within the Azerbaijani judo squad. Future
research should also aim to address the limi-
tations of this study, such as the relatively
small sample size. Conducting studies with
larger cohorts of judokas will enhance the sta-
tistical power and generalizability of the fin-
dings. Overall, judo performance success
should be assessed using more than only phy-
siological measures. For a more accurate eva-
luation of performance in judo, a comprehend-
sive strategy that considers the complex inter-
play between physiological, technical, psycho-
logical, and contextual elements is required.
We can improve our understanding and ulti-
mately aid in the creation of efficient training
plans and strategies for the Azerbaijani nation-
nal judo team by broadening the scope of re-
search in these areas.

Conclusion. In conclusion, this study
aims to compare physiological profiles of
high-ranked and low-ranked judokas within
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the Azerbaijan national judo squad. Although
no statistically significant differences were
found between the two groups in terms of bo-
dy composition and cardiovascular fitness and
anaerobic capacity, it is important to interpret
these findings cautiously due to the sample
size. Future studies with a larger size of part-
icipants and different parameters recommend-
ded to gain a more comprehensive understand-
ding oof the physiological characteristics and
fitness levels of the high-ranked and low-ran-
ked judokas, providing valuable insights for
talent identification, training program optimi-
zation, and performance enhancement within
the Azerbaijan national judo squad.
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OU3NOJOT'NMYECKH IMTPOPNJIH J3I0JONCTOB HAIIMOHAJIBHON
CBOPHOM A3BEPBAMJKAHA: CPABHUTEJILHBIN AHAJIN3

C.C. IOcudona

Asepbatioacanckasn I'ocyoapcmeennas Axademusn Quzuuecxou Kynomypor u Cnopma
saadat.yusifova2021@sport.edu.az, orcid.org/0009-0008-4220-9722

AHHoTauus. B Hacrosiee Bpems a3to-
JI0 CTaHOBMUTCA Bce Oojee TpeOOBaTEIbHBIM
BUJIOM CHOpPTa, KaKk (PU3MUYECKH, TaK U MCUXO-
norudecku. Mcxons w3 3T0ro, HeEoOXOIUMO
yIeNATh 0co00e BHUMaHue (hu3nyeckou moa-
TOTOBKE K COpeBHOBaHUAM. Jl1si TOCTHKEHUS
ycliexa B COPEeBHOBAHUIX CIIOPTCMEH JIOJIKEH
o0nanate OTIMYHON (uznueckoil dopmoil u
COCTOSIHHEM BO BpeMsl TpeHUpoBok [1,2]. An-
TPOMOMETPUIECKHIA TPOGHUITB TOTIOBOTO CIIOPT-
CMEHa MOXXET MMETh 3HAUUTEIbHOE BIIMSHUE
Ha yClleX B COPEBHOBAHUAX W IOKAa3aTelN B
CMELUAIN3UPOBAHHBIX 3K3aMEHaX IO [3I0JI0.
Llenpro maHHOTO MCCIIeTOBAHUS OBIIO BHISIBUTH
KIIIOYEBbIE TI0Ka3aTelH, OTBETCTBEHHBIE 32
CTIOPTUBHBIE JOCTM)KEHUS B I3I0JI0 B KOH-
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TEKCTe HallMOHAIbHOM cOopHON A3zepOaiimxa-
Ha. MccrnenoBanue cpaBHUBAIO (U3NOJIOTH-
YeCKMi NpoQUIb J3I0JJOUCTOB BBICOKOTO H
HU3KOTO paHra B KOHTEKCTE HallMOHAIbHOMN
cOopHoil A3zepOaiimkana. Hecmorps Ha pe-
3y/lbTaThl, MOKA3aBIINE OTCYTCTBUE CTaTHCTHU-
YECKM 3HAUYMMBIX pa3JIMYMil B IOKa3aTesAX
cocTaBa TeJla, KapJMOBAaCKYyJIsIpHON (UTHECA U
aHadpPOOHBIX BO3MOXHOCTEH MEXIY JABYMS
rpynnaMH, UCCIIeJOBaHUE MOTYEPKUBACT BaXK-
HOCTh KOMIUIEKCHOTO IOJAXOJa IPU OLIEHKE
(hakTOpOB, BIUAIOIIMX Ha YCIeX B J31070. B
OyayIieM HCCIEeOBaHUS JIOJDKHBI HCCIEI0-
BaTh TMCUXOJIOTUYECKUE U HETICUXOJIOTUYECKUE
(akTopsbl, YTOOBI MOIYYUTh BCECTOPOHHEE IO-
HUMaHue JEeTepPMUHAHT ycrexa B A3i0J0. B
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3aKJII0OYEHHE HOBHM3HA JAHHOIO MCCIEIOBAHUS
3aKJII0YAETCsl B CPAaBHEHMM (PU3UOJIOTMUYECKUX
npoduiell JA310I0MCTOB BBICOKOTO M HU3KOTO
paHra B KOHTEKCTE€ HALMOHAIbHON cOOpHOMH
AzepOaiijkana, BCECTOPOHHEH OIEHKE COCTa-
Ba Tejla U KapAHOBAacKYJSIpHOH (uTHeca, yde-
TC MHOTI'OI'PaHHBIX ACIICKTOB CIIOPTUBHBIX J10C-

THKCHUHA B JI3I0J0 U KOHTEKCTYalbHBIX (haK-
TOPOB.

KuroueBble ciioBa: cnopmcmenvl, 0310~
00, ououmneodancomempus, KIIHT (kaduopec-

NUPamopHblil HA2PY30UHbLU Mecn), NPOMOKOl
RAMP.

AZORBAYCAN MILLi CUDO YIGMASININ FiZiOLOJi PROFILi:
MUQAYISOLI ANALIiZ

S.S. Yusifova

Azarbaycan Déviat Badan Torbiyasi va Idman Akademiyast
saadat.yusifova2021@sport.edu.az, orcid.org/0009-0008-4220-9722

Annotasiya. Cldo getdikco daha talob-
kar idman novidir, idmangilardan ola fiziki
hazirliga vo yarisma soraitine nail olmag tolob
edir [1,2]. Bu tadgigatin moqsadi Azarbaycan
Milli Ciiddo yigmasinda ciido tlizra gostoricilo-
rin asas gostoricilorini muoyyan etmokdir. Ke-
sitli dizayndan istifado edorok tadqgigat ylksak
Vo asag1 doracali ciidogularin fizioloji profil-
lorini mugayiss edib. Qruplar arasinda badan
qurulusu, tirok-damar hazirligi vo anaerob tu-
tumda statistik ohomiyyatli forglor askar edil-
momosina baxmayaraq, tadqigat ciidoda ugura
tosir edon amillari giymatlondirarkon vahid ya-
nagmanin vacibliyini vurgulayir. Galocok tod-
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qigatlar ciidoda ugur determinantlarini harto-
rofli basa diismok U¢Un qeyri-fizioloji vo psi-
xoloji amillori arasdirmalidir. Xiilass, bu tadqi-
qatin yeniliyi yiiksok vo asagi doracali clido-
cularin fizioloji profillarinin migayisasi, ba-
don qurulusunun vo Urok-damar hazirligimnin
hartorafli giymatlondirilmasi, ciido performan-
simin ¢oxsaxali xarakterinin etiraf edilmasi vo
kontekst faktorlarinin nazors alinmasidir.

Acar sozlar: idmangilar, Cudo, bioim-
pedansometriya, kardiorespirator yuklanma
testi, Ramp protokolu.
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