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Abstract i
Underwater rugby (UWR) is a developing sport which is organised under umbrella of |
Confédération Mondiale des Activités Subaquatiques. Although this sports has over than 50 years |
history, very few studies have so far been published in the spdlls literature. This research reveals |
physical and physiological profiles of UWR players in Turkey. Eleven male athletes participated to
this study. Their body weight, height, body fat proportion, skinfold thicknesses, length and girth |
measurements, strength, flexibility, respiratory functions, anaerobic capacities, aerobic capacities |
were measured. In pool tests, 50 m [{awl style, 50 m apnea, 8x25m apnea and 400 m crawl style
with UWR equipments were done. Body mass index, body fat proportion, skinfold thickness of |
the underwater rugby players were Elgher compared to swimming and water polo literature. A |
positive correlation was found both between the 50 m apnea times andfjody fat proportions of |
the players and also among the 40§ crawl style with ABC equipments and body fat proportions |
and body weights of the players. A significant positive correlation was detected among skinfold |
thickness and the 50 m crawl style times with UWR equipments, 50 m apnea times, 8x25 m apnea
times and 4] m crawl style times. Pulmonary volumes and capacities of the athletes were found |
higher than those of the water p@ players and swimmers. This increase in the work of breathing
muscles might be caused by hyperventilation of the underwater players before and after |
breathholding and blowing out the water in the snorkel after diving. In conclusion, more |
comparative data from UWR players is strongly warranted to define the physical and physiological
features of UWR players.
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1. Introduction

Having specific body size undoubtably gives great advantage in terms of skills (Svantesson
et al. (2008), Frenkl et al. (2001). Around the world, in studies dealing wath anthropometric features
around the world, the most highly debated issues include which body profiles are more suitable for
which branches and the importance degree of this feature in terms of aptitude eliminations for
underwater sports (Svantesson et al. (2008), Sogut et al. (2004). Anthropometric features have a
crucial role in determining the success potential by giving specific information about growth and
development, body composition, nutritional status, body shapes, proportionality (Dahjio et al.
(2016, Nekooei et al. (2016). Thorough understanding of the athletes’ physical and physiological
features contributes primarily to the activities in terms of training science; that is to say, it bears
crucial importance for team trainers, coaches and exercise scientists in determining better tramning
conditions and more suitable programs (Ostojic, 2000). Enabling the best development of athletes’
physiological capacity and physical skills (Koc, 2000).

There 1s some difficulty in proposing evaluating tests. Such tests should evaluate the
physio-metabolic characteristics of the athletes as well as the athletic conditioning (specific training)
and aspects of the typical technical abilities of the sport (Melchiorri et al. (2010).

Underwater rugby (UWR) 1s a three dimensional sport that 1s played mside a pool with the
width of 8-12 m, the length of 12-22 m and the depth of 3.5-5.0 m. It is played with a ball filled
with salty water with the circumferences for men and women are 520 - 540 mm and 490 - 510 mm,
respectively. A team consists of 15 players, 6 of them being active and the other 6 being substitute
players. The rest of 3 players are known as reserve players and these players can be substituted
during the game based on trainer’s request and approval of referees. The goals, with the height of
445 - 455 mm and diameter of 390-400 mm, are placed at the end of each team’s field in the
bottom of the pool (Cmas Underwater Rugby Fame Rules). The aim of the game is to score goals
by shooting the ball into the opponents’ goal. The underwater rugby players use masks, fins and
snorkels. The masks of UWR players are different compared to classical masks i terms of
conjunctions parts. Since the sports is a combat sport, the mask should be tightly fitted to the face
to prevent leakage of water. The game is composed of two halves, each lasting for 15 minutes with
an interval for 5 minutes between halves. First International UWR Championships were organised
n Malmo, Sweden during 28-30 May 1978 by Confédération Mondiale des Activités Subaquatiques
(CMAS). Today, this sports 15 actively played in 26 countries and the number is increasing thanks to
soctal media. UWR is very enjoyable physical exercise and it could be considered as an alternative
exercise to combat with obesity and also diabetes. UWR activities in Turkey started i 1992 with
Turkish Championships. According to latest Turkish championships (The Turkish Federation Cup,
26-29 January 2017, Izmir-Turkey), 12 men and 7 women teams are active in UWR. To the best of
our knowledge, Turkey has maximum team numbers in UWR among UWR playing countries. No
published materials on the evaluation of physical and physiological profiles of UWR players has so
far been published in the scientific literature. There was a grdf} gap for the identification of sport-
based characteristics of UWR players. To fulfill this need, the objective of this study is to determine
the profiles of UWR players by identifying specific physical and physiclogical features of elite
athletes who participates in regular UWR trainings.
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2. Method

Subjects

Eleven male young-senior elite underwater rugby players (age:25.5%5 years, sport age: 8.7£3.3
vears) participated to this study. Six of UWR players were member of Turkish National UWR
Team. The rest of the players were also experienced and well-qualified UWR players. All players
gave a written consent upon having been informed about the objective and methods of the study.

Physical Measurements

All players were measured in height, weight and body fat percentage before the actual tests. While
measuring height and weight, the players removed their shoes and were simpljwvearing shorts. For
the height measurements, a metal meter fixed on the wall was used. The weight and body fat
percentage were measured with a Tanita brand mark, BF 556 model impedance device.

In order to determine regional fatness of the players, the measurements were recorded from triceps,
suprailiac area, calf and abdominal by using caliper skinfold. Furthermore, chests, chests at the
mnspiration, femoral, biceps at external, perimeters of the forearm and bust, arm length, hand and
total leg length were measured with a tape. Additionally, the strength tests of the athletes were
executed with hand, back and leg dynamometer and the flexibility rates were determined with the
sit and reach table.

Strength assessments

Measurement of handgrip strength

The strengths of the forearm and hand flexors of the athletes were measured with a Takei (Japan
trademark) brand mark, hand dynamometer and the measurements were recorded for both right
and left hand. The best results were recorded in kilograms.

Measurement of back and leg strength

The tests were carried out with the Takei (Japan) brand mark back and leg dynamometer. The best
results of three experiment tests were recorded in kilograms.

Measurement of abdominal strength

Fach athlete was placed in a lying back position with their knees flexed at a 90 degrees angles. Next,
each subject straightened up from his back, touched his knees and lied back, this was considered as
a single movement. The number of total sit ups in one minute was recorded.

Sit and Reach Flexibility Test
The flexibility rates of the athletes were determined on a sit and lie table. The extent was measured
n centimetres upon the subjects’ waiting for 1-2 seconds at the furthest poimnt of the table.

Physiological Measurements

Resgfifatory Function Test

The wital capacity (VC), forced wvital capacity (FVC), forced expiratory volume in first second
(FEV)) and maximum voluntary ventilation (MVV) values were determined by evaluating lungs
volume and capacities with a Spirobank brand mark spirometer.

Anaerobic Power Test

In order to determine anaerobic power of the athletes, the known valid and authentic vertical
jamping and Wingate test were applied. The vertical jumping test was carried out with a Taker
(Japan) brand mark jump meter and Wingate anaerobic test was carried out with a Monark 839E
bicycle ergometer. The Wingate test was conducted by applying a weight of approximately 75 gr per
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body weight of the athletes. Besides the estimated average and peak strength, the heart rate at the
end of the test was also recorded with a Polar XTrainer Plus brand mark heart rate monitor.

Aerobic Capacity Test

In order to determine the aerobic capacity of the athletes, it was measured directly against gradually
increasing load. Monark brand mark 839E model bicycle ergometer, Biopac Brand mark MP100
model (Santa Barbara, California) metabolic analyser system and Polar XTrainer Plus brand mark
heart rate monitor were used for the measurements. After the warm up period of 5 minutes
pedalling against 50watt weight, the test with 100 watt weight was started. The weight was incifffsed
by 25 watt in each 2 minutes and the weight mcrements were continued until exhaustion. Tests
BE:re considered maximal when at least three of the following criteria were observed: plateau in
HR, .. > 90% of predicted value for age (220 - age), concept of Perceived Effort > 18, RER
(respiratory exchange rate) > 1.15, and maximal voluntary fatigue with inability to maintain the
preestablished rhythm. VO, was determined as the highest value found at the end of the test. Gas
mixture was balanced and gas flow was calibrated (Nogueira, 2000).

Specific Tests related to the UWR

The pool tests considered to be related to the sport were realized at m an indoor swimming pool
with a 25 m 1n length. The athletes used masks, fins and snorkels (during the tests). At the end of
the test their test end heart rates were measured with a polar band leaned on the chest after the
athlete came out of the pool

50 m Crawl Style with UWR Equipment

The athletes were asked to complete 50 m surface swimming at the shortest possible time. At the
end of the 50 meters, finishing times and heart rates were recorded.

50 m Apnea Test

The athletes were asked to complete 50 m underwater swimming at the shortest possible time. At
the end of the 50 meters, fimshing fimes and heart rates were recorded.

8x25 Underwater Swimming Lactate Test

The athletes were asked to swim under the water for 25 meters and the chronometers were started
at the start time. Athletes were let to surface in each after every 25 meters and additionally the
waiting time at the each ends of the pool was decided to be up to the athletes. (After every 25
meters they were allowed to surface, however, the duration of waiting time at the each ends of the
pool was up to the athletes to decide themselves). The chronometer continued until total 200 m
was completed by athletes. With this procedure, athletes were made to swim from 8x25 m depth
and at the end of the test their finishing times and heart rates were evaluated recorded. At the same
time, upon the completion of the test, one drop of blood was taken to the pipette from the finger
tip and lactate analysis of the blood was carried out.

400 m Crawl Style with UWR Equipment

The athletes were told to complete 400 meters Crawl Style with UWR equipment at the shortest
possible time. At the end of the 400 meters, finishing times and heart rates were registered.

Data Analysis: Statistical processing was done by means of the Statistical Package for the Social
Sciences® package (SPSS,USA) version 13.0 and Microsoft Excel® for Windows XP® (USA).
Descriptive statistics were used with means T standard deviations (SD). Relations among data were
analysed with Spearman Correlation Test. P<(.05 was used as the accepted level of significance.

3. Findings
Physical Measurements
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Ages, sport ages, body weights (BW), heights (H), body mass index (BMI), body fat rate (BFR)
characteristics of the UWR  players are shown in Table 1.

BW was positively correlated to 400 m meters crawl swimming time (r=0.71, P=0.03) and besides
BFR was found @ be positively correlated to times at 50 m apnea and 400 m meters crawl
swimming time (r=0.71, P=0.03; r=0.73, P=0.02). Furthermore, the athffltes’ heights were
significantly positively correlated to VC values and FVC values in this study (r=0.67, P=0.02 and
r=0.78, P=0.005).

Table 1. Age, Sport age (years), H, BW, BMI and BFR Values

n=11 Age Sport Age (years) BW (kg) H cm) BMI BFR (%)
(vears)
Average 235 8.7 89.3 182.3 27.0 19.7
SD | 44 33 118 4.8 4.1 6.2

Skinfold thickness of the underwater rugby players are shown in Table 2. Abdominal skinfold
thickness was significantly positively correlated tf§p0 m meters crawl swimming, 50 m apnea, 8x25
m apnea, 400 m meters crawl swimming times (£=0.60, P=0.05; r=0.71, P=0.03; r=0.73, P= 0.02;
r=0.75, P=0.02) and suprailiac skinfold thickness was also significantly positively correlated to 50 m
@wl swimming, 50 m apnea, 8x25 m underwater swimming, 400 m surface swimming times
(t=0.75, P=0.02; r=0.83, P=0.0006; r=0.76, P=0.01; r=0.86, P=0.002).

Table 2. Sldnfo]ﬁ[easuremenr Values

n=11 Triceps (mm) Suprailiac (mm) Abdominal(mm) Calf(mm)
Average 12.4 15.0 23.0 13.5
SD 29 6.1 74 4.5

Peripheral and height measurements of the underwater rugby playfills are shown in Table 3. Bust
lengths of the athletes were significantly positively correlated to 8x25 m underwater swimming
times (r= -0.68, P=0.08) At the same time, bust lengths of the athletes were also positively
correlated to VC values (r=0.65, P=0.02) and FVC values (r=0.70, P=0.01).

Table 3. Peripheral and Height Measurement Values

n=11 Chest Chestat  Thigh Ex. Bust Arm  Hand Total Forearm
girth (cm)  inspiration  girth Biceps lgth. lgth. lgth. Leg (cm)
(cm) (cm) (cm) (cm) (ecm) (cm)  Length
(cm)
Average 105.2 109.2 62.8 324 959 0628 188 94.8 28.8
SD 6.5 6.2 4.8 23 20 28 09 3.7 1.2

The strength test results and the flexibility values of the underwater rugby players are shown n
Table 4. There found no expected negative correlation between strength mdurements and
swimming times of the athletes. The number of sit up for abdominal strength was significantly
positively correlated to VO, (#=0.66, P=0.02).
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Table 4. Strength Tests, Flexibility Measurement Values

n=11 | Right Hand  Left Hand Back Leg Abdominal Flexibility
(ke) (ke) (ke) (ke) Strength (cm)
Average 50.1 473 161.3 193.1 63.8 11.3
SD _ 3.0 4.3 19.6 47.0 9.0 6.4

The Wingate test results and vertical jumping values that were carried on to determine anaerobic
capacities of the athletes are shown m Table 5. There was no significant positive correlation
between Wingate test results and vertical jumping extents.

Table 5. Wingate and Vertical Jump Test Values

n=11 Average Strength Peak HR Vertical Jump
(watt) Strength (beat / min) (cm)
(watt)
Average 6234 900.4 173.9 56.54
SD 61.2 94.1 8.8 6.2
VQO,,.. test end heart rates and lung volumes and capacities of the underwater rugby players are

shown in Table 6.

Table 6. VO, ., HR .. And Respiratory Function Test Results
n=11 VO, max HR VC FVC FEV, MVV
(ml/kg/min)  (beat/min) L) @ (L) (L/min)
Average 52.7 182.9 6.77 6.62 5.12 204.65
SD 9.49 7,76 0.78 0.7 0.57 2041

50 m apnea, 50 m and 400 crawl swimming times and heart rates at the end of the swim and 8x25
m apnea times and heart rates at the end of the swimming and blood lactate values at the end of
swim are shown in Table 7. 50 m crawl style with ABC equipment time was positively correlated to
50 m apnea time (r=0.71, P=0.03).

Table 7. Swimming Times, Heart Rates and Lactate Values

50 m Crawl Swimming 50 m apn 8x25 apnea 400 m Crawl
swimming
n=9 Time HR Time HR Time HR Lv Time HR
(seconds) (beat/mi | (seconds) (beat/min) | (min) (beat/min (mmol) | (min) (beat/min)
n
Av. 26.5 177.2 28.1 164.6 3.69 170.4 12.07 | 552 1723
SD 2 14.5 23 9.1 0.4 9.2 23 0.7 7.6

2 athletes did not participate-at the swim test.
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4. Discussion and Conclusions

Physical Measurements

Although UWR has over than 50 years history, UWR-based scientific publications has remained
very limited in the scientific literature. Because of this problem, it was v} difficult to compare the
results obtamed from this study with the literature. Therefore, the results of this study were
compared with the studies related to mainly swimming and water polo. Water polo is also played
with a ball in the pool and requiring a great performance like UWR. Andreoli (2004) assessed the
body composition of professional Italian water polo players who were 21+4.3 years old, with the
average height of 183.2£0.05 and average body weight of 80.117.1(Andreoli et al. (2004). In this
study we reached the conclusions that average age of UWR players is 23.5%4.4, training times
(together with their swimming times) 8.7+3.3 years, average height 1s 182.3£4.7 ¢cm, and average
body weight 89.3+11.7 kg. Lozovina and Pavicic (2004) found that the age range of the Croatian
elite water polo players at the time of measurement was 21.224.0 years and 21.823.8 years, the
height range 185.8£5.2 cm and 189.5%5.2 cm, the average body weight was 85.217.3 kg and
85.916.9 kg (Lazovina and Pavicic. (2004). ERcording to these results, we can conclude that ages
and average heights of the athletes resemble those of the Turkish water polo players and of athletes
of other nationalities. As to their body weighrs, it can be said that the results are higher than those
of Turkish water polo players, but close to those of athletes of other nationalities. Average BMI
value of the UWR players was found to be 26.9%4.1, and average body fat rate was found to be %
19.716.2 with bioelectric impedance method. Andreoli found the BMI averages of 24.0+2.1, and
body fat rate averages of % 25.820.3, % 24.1£2.9 respectively with bioelectric impedance method
and skinfold caliper m water polo players (Andreoli et al. (2004). Lazovina and Pavicic (2004) found
the BMI averages of Croatian elite water polo players in 1980’ and 1995’s generations as 24.7+1.7
and 23.9%1.4. The body fat rate averages were found as %11.1%3.0 and % 9.4%2.0, respectively
(Lazovina and Pavicic. (2004). However, when Croatian elite water polo players were compared
with those of UWR players, it was realized that the values for UWR players were higher. This can
be explamed by the different training conditions of the players. It was found that skinfold thickness
of UWR players were higher than those in other studies. Cakict et al (2006) measured the skinfold
values of triceps, s.liac, abdominal and calf as 10.4%3.1, 16.6%6.7, 20.1£9 and 14.314.7,
respectively (Cakici, 2006). In a water polo based study from Turkey, Turan (1989) found these
values as 10.3+3, 8.4+4, 14.3%4.7 and 10£3.5, respectively (Turan, 1989). Cavas et al (2004) found
triceps and abdominal skin fold values as 9.0%2.4 and 12.9£3.1, respectively (Cavas et al. (2004).
Lazovina and Pavicic (2004) compared the Crotian elit water polo players from two generations
(Lazovina and Pavicic. (2004). They reported triceps, abdominal and calf skin folds values for 1980

respectively. The results of Turkish UWR players were given in Table 2. There are some differences
among the values reported n our study and also values reported in the literature. It could be said
that the differences might have been caused by athletes’ traming conditions; another cause may
have been branch diffefhces. Suprailiac skinfold thicknesses of UWR players were significantly
positively correlated to 50 m crawl swimming (r=0.75, P=0.02), 50 m apnea (+r=0.83, P=0.000),
8x25 m apnea times (1=0.76, P=0.01), 400 m crawl swimming times (r=0.86, P=0.002). At &
same time abdominal skinfold thickness of the players were significantly positively correlated to 50
m crawl swimming (r=0.66, P=0.05), 50 m apnea (r=0.71, P=0.03), 8x25 m apnea (r=0.73,
P=0.02), 400 m crawl swimming times (r=0.75, P=0.02). To summarize we can conclude that
outgrowth of skinfold thicknesses at the suprailiac and abdominal parts affects swimming
performance adversely.

The girth of the athletes were also measured in this study. It was found that chest girth rates and
chest girth rates at nspiration in UWR players were higher than those of Turkish national water
polo players (Andreoli et al. (2004). Crotian water polo players (Lazovina and Pavicic. (2004), and
Turkish monofin swimmers (Alemdar, 2007). The reason of these results may be due to the
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increase n vital capacity, nspiration agamst water resistance and excessive working of ribcage of
the athletes with the hyperventilation upon hypoxia during diving compared to other athletes of
different branches. It has been realized that thigh girth rates of the UWR players were more higher
when compared to those that were found at Turkish National Swimmers (Alemdar, 2007) and
Croatian Water polo players (Lazovina and Pavicic. (2004) studies. This result may be due to fins
used by UWR players. When the related studies were evaluated, it was concluded that athletes’
biceps values were close to each other and these values were also found to be close to the results of
this study. This may be because of the fact that biceps muscles at all branches were used at the
equal level with the arm lift after leg stretching phase during swimming, athe common part of all
pool sports. Forearm girth measurement values of Croatian National water polo players study were
found to be close to the values of forearm girth measurement of underwater rugby players in this
study (Lazovina and Pavicic. (2004). Both branches use a small ball that can be grasped by hand
and for the effective control of the ball, athletes need to have strong fingers and forearms. The
close value results may be due to the said reason of working of forearm muscles. We can suggest
that in order to increase their control over ball, adding actions aimed at strengthening their
forearms to their force strengthening tramnings is beneficial both for the underwater rugby players
and for water polo players. Length measurements of UWR players are also compared in this study.
It was found that bust length values of Turkish National swimmers and monofin swimmers
(Alemdar, 2007) were close to those of UWR players. Total leg length values of Turan’s (Turan,
1989) and Aleksandrovic’s (Aleksandrovic et al. (2007) studies with water polo players were close to
those of UWR players m this study. Decrease in sswimming time of the athletes i1s probably due to
the fact that athletes have high bust and leg length values as UWR players generally submerge to
sprint by dolphin leg stroke. Furthermore, it was found that athletes” bust length was significantly
negatively correlated to 8x25 m apnea times (r= -0.68, P=0.04), and this finding highly supports
above mentioned hypothesis. Stroke lengths of Turkish National water polo players (Turan, 1989),
Turkish national swimmers and monofin swimmers (Alemdar, 2007) and young water polo players
(Aleksandrovic et al. (2007) were found to be simular to the subjects of this study. Long arms and
legs help UWR players to cover long distances at the first move. Furthermore, long arms also help
the players catch the ball more easily under the water.

Strength and Flexibility Assessments

The strength of the right and left hand of the athletes was respectively found as 50.1%3 kg and
47.3%4.3 kg. A study found right hand strength, and left hand strength of young national water
polo players respectively as 41.029 kg and 37.5+5.3 kg (Ongun et al. (2006). Hand grip strength of
UWR players were found to be higher than those of water polo players playing with the ball in the
water. Furthermore, in this study back strengths, leg strengths of the players were determined
respectively as 161.3%£19.6 kg and 193.1£46.9 kg, and sit up number in a minute was found to be
63.7£8.9. When 1t was intended to compare the results with previous studies, no study was found
determining these parameters in swimmers and water polo players. In UWR, athletes dive into the
water in a sit up position by using their back and abdominal muscles at the surface of the water.
Realizing the diving process fast and quickly s a necessary qualification for the UWR players and
therefore, actions that are aimed at strengthening back and abdominal strength should be added to
strength trainings. Previous studies proved that strong swimmers swim faster. In this study, there
occurred no significant positive correlation between leg strengths and swim times of the players.
This is possibly due to the fact that swim times of UWR players are to be mostly determined by
their technical actions instead of strength. However, the strength training based upon a good
knowledge of surface and underwater technical swimming skill both causes an increase at the
muscle strength and at the movement speed, and thus they may probably make a positive effect on
swimming time. Flexibility value averages of the players at the sit and lie table was found to be
11.316.4 cm. Alemdar determined the flexibility value averages of the swimmers as 37.912.9 cm,
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and flexibility value averages of the swimmers with flippers as 37.3%2.7 cm (Alemdar, 2007).
Flexibility rates of the underwater rugby players were found to be relatively lower than the rates of
swimmers and swimmers with flippers. This 1s probably because of the fact that more importance 1s
given at flexibility exercise before and after training.

Physiological Measurements

Respiratory Function Test

When the studies in literature were evaluated, it was concluded that Delapille and colleagues (22), in
their study with the divers found the FVC and FEV, values of the athletes, respectively as 5.3+0.7
liters and 4.220.5 liters. Turan found the VC, FVC and FEV, values of the Turkish Elite water polo
players, respectively as 5.220.4 liters, 5.520.6 liters and 4.7+0.5 liters (Turan, 1989). In other study
Wrylegala found the FVC, FEV1 and MVV values of divers, respectively 4.9%0.4 liters, 4.7+0.5
liters and 191.3£22.1 liters (Wylegala et al. (2007). In this study, we have found the VC, FVC, FEV,
and MVV values of the underwater rugby players, respectively as 6.7£0.7 liters, 6.6£0.7 liters,
5.1%0.5 liters and 204.61+20.4 liters/min. From the results mentioned above, we can conclude that
lung volume and capacities of underwater rugby players were in a relatively higher level when
compared to other previously evaluated studies. It is a well-known fact that increases in the
hydrostatic pressure depending on the depth of the water raises the level of the load on the
mspiration muscles. Furthermore, as the lung mspiration and expiration need to be realized
according to stroke movements, another different respiration training is also needed (Mitch et al
(2011). UWR players realize their respiration against water resistance, besides they make
hyperventilation for fast and swift recovery after holding their breath, and thus their inspiration
muscles work harder. Another possible cause may be the used snorkel. Throwing water in the
snorkel with a powerful expiration before respiration during emerge causes the expiration muscles
to work harder. As there exists more CO,rate in the air of the snorkel, when the respiration realized
from the snorkel, ventilation arises more often (Delapille et al. (2002). The arguments mentioned
above may possibly be the reason for the highness of respiration parameters.

Wingate and Vertical Jumping Test

Results of the Wingate test, which is well-known for its reliability and validity to determine
anaerobic strength, show that athletes’ average strength was 623.4161.2 watt, peak strength was
900.41941 watt, hearth rate after test was 173.9£8.8 beat/min. and vertical jumping test values as a
result of vertical jump test were 56.5%6,2 cm. In his study, Platanou (2005) found vertical jumping
values of water polo players to be 49.610.5 cm (Platanou, 2005). Aziz et al (2002) determined peak
strengths of Singapore National water polo players with the Wingate test as 1048X167.6 watt, and
Alemdar (2007), in his study, determined average strengths and peak strengths of swimmers with
Wingate test, respectively as 639.4£16.6 watt and 801.1+23.6 watt; and average strengths and peak
strengths of swimmers with flippers, respectively as 671.9251.5 watt, and 828.6£51.8 watt. Average
peak strength of Turkish UWR players as the result of Wingate test was found to be higher than
those of Turkish swimmers and monofin swimmers but lower than those of Singapore National
water polo players (Alemdar, 2007, Aziz et al. (2002). These results show that the anaerobic
strength of Turkish athletes was lower compared to other countries.

Aerobic Capacity Test

VO,,.. values of athletes were 52.7+9.4 ml/kg/min. and heart rate after test was 182.9%7.7
beat/min. Tsekouras et al (2005) found VO,, . values of Greece water polo players as 57.917
ml/kg/min after 400 m swim, and heart rate after test as 17426 beat/min (T'sekous et al. (2005).
Frenkl et al (2001) determined VO,, .. values of water polo players at elite level in their study in
Hungary carried out with athletes of various branches with the treadmill as 59.744.9 ml/kg/min,
and heart rate after test as 185.0515.4 beat/min (Frenkl et al. (2001). Rodriguez (1997) found
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VO,, ... values of swimmers and water polo players on bicycle ergo meter as 57.5 ml/kg/min, heart
rate after test as 188.7 beat/min.

In this study, according to ACSM classification, VO, values of UWR players were found to be
quite good; however the value was lower when compared to other studies. This is probably because
of the branch differences of training conditions of the players.

Pool Tests

50 m crawl style with ABC equipment values and heart rate speed of the athletes were 26.5%2 sec,
177.2214.5 beat/min, 50 m apnea values and heart rate averages were 28.1£2.3 sec and 104.0%9.1
beat/min. At the same time, 8x25 m apnea values, heart rate and lactate value averages were found,
respectively as 3.6£0.4 min, 170.4+9.2 beat/min, 1242.3 mmol, and 400 m meters crawl style with
ABC equipment values and heart rate averages as 5.5+0.7 min and 172.3%£7.6 /min. This study
bears a distinguishing character as being one of the first studies on underwater rugby players and as
evaluating their physical and physiological measurements. We were unable to compare the physical
and physiological measurements of the athletes with those of other athletes from the same branch;
however with the aim of getting a general idea about the athletes, we evaluated some of the results
of this study with the data of swimmers and water polo players.

In conclusion, we can say that as a result of this study the physical and physiological features of
underwater rugby branch were determined. The results are open and suitable for testing by carrying
on more experiments, applying different test methods or replicating the experiments. With the help
of the physical and physiological tests carried out in this study, coaches and trainers can determine
the conditions of their athletes and this may help them in preparing their training schedule. With
the regularly applied valid tests, it can also be determined and checked whether the designed
training schedule leads to increase in physical performance of the players or not. In addition, the
athletes can be informed about their performance.
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