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Abstract: The purpose of this study was to compare the anthropometric parameters between Iranian and Spanish water polo national team
players.
Material and Methods ― The research was conducted in the physiological laboratory of Isfahan Azad University. Participants who participate in
this study were 44 male national water polo players (22 Iranian and 22 Spanish), age 22±2 years old (Mean±SD). For the aim of this study twenty
anthropometric parameters that was more important for water polo was measured and analysis. All the parameters were measured base on the
international standard of anthropometric parameters (International Society for the Advancement of Kinanthropometry – ISAK). For analysis data,
normal distribution of the data was proved by Kolmogorov-Smirnov test and then comparison between two groups was done by t-test.
Results ― The results showed a significant difference in seven anthropometric parameters contain body fat percentage (P=0.031), biliocristal
breadth (P<0.001), wrist breadth (P<0.001), chest girth (P=0.021), mid-thigh girth (P=0.019), palm length (P<0.001) and height (P=0.032).
Conclusion ― Spanish players with relatively higher underlying levels of anthropometric parameters compare to Iranian water polo players
had stronger ability to control the ball with the bigger palm and bigger wrist breadth, also they had stronger ability to do water vertical
jump, cause of higher value of biliocristal breadth and mid-thigh girth and also stronger throwing the ball because of bigger muscle on their
chest part of their body. However, Base on this study, having longer hands, more muscular body than fat and taller stature is an advantage
for the players because it is considered to be a useful parameter in water polo.
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Introduction
The phenomenon of gradual and continuous evolution of human
being is highly subject to various vicissitudes during life. Specific
capabilities and limitations are inherent in each period of evolution
and each period has its own specific demands [1]. Knowledge of
human growth and development in addition to physical and
physiology differences of the human body help us better understand
these periods and learn how to improve this evolutionary process.
Recently, several specific anthropometric methods and techniques
have been developed and they have undergone their evolutionary
processes [2]. Since on one hand competitive sports require athletic,
prepared and special body of each specific fıeld of sport, and on the
other hand it is possible to measure success and victory by the score,
record and also time, fitness experts and professional trainers have a
keen interest in physical and physiological characteristics of the
athletes in order to determine the factors affecting the athletes’
success [3]. What they aim at is devising different training and
implementing methods to avoid the negative impact of the
disruptive elements and to foster the impact of the positive ones.

In the present study, anthropometric parameters of the
players of one of the world's top teams i.e. Spain will be compared
to those of Iranian players in the field of water polo because
several factors such as age, gender, physical structure of human
body (stature, weight, length of the body organs, etc.), body
composition (the average percent of body fat), fitness and many
other factors are involved in displaying the motor and physical
skills and abilities of the athletes. The aim of this comparison is
because the Spanish water polo team is in top three water polo
team in the world but notwithstanding of having the best
equipment, standard swimming pool and hiring top ranked water
polo coach in Iran but Iranian water polo team is not improving in
their ranking yet. Identifying and the explaining the amount of the
effect of each variable forms a subject for new investigations. The
experts and the trainers in physical education and sports science
are seeking the positive and negative effects of the factors
mentioned above in order to achieve better records and
implement top skills of the athletes. They try to improve physical
performance and achieve success by removing negative variables
and reinforcing the positive ones. As an instance, it is a must for a
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high jump athlete to be taller than the other athletes [4]. Over and
above that, less weight is considered a positive characteristic in
this field of sport [5]. In addition, swimmers ought to have more
subcutaneous fat than the other athletes. Therefore, having a
certain percentage of body fat is useful for swimmers and it raises
the quality of their skill implementation [6, 7].
Through the complex interaction of several factors, including
physical, physiological, psychological and technical, a good
performance is emerged [5, 8]. Therefore, having a program which is
ideally planned and organized for discovering, nurturing and
maintaining the talent, is essential to the successful development in
each sport field [9]. After participating in a training program, some
of the participants make progress due to their individual differences
while the other participants either do not progress at all or their
progress is not so significant. So, according to [10, 11]. Special needs
and demands of each specific sport and also the individuals’ ability
must be taken into account when designing the training programs.
As a matter of fact, what we know as talent is a degree of the main
physical, physiological or intellectual characteristics of the athletes
which may somehow contribute in their performance [12–14]
believe that since both biological and behavioral scientists have
represented a strong genetic influence on sports performance, an
appropriate talent in each sport field is a factor of great importance
in the successful performance in that field.
Many of the talent agencies are focused on anthropometric
variables since the structural characteristics of the individuals cannot
be easily modified [15, 16]. In some sport fields, given the diversity
of the skills in that field, physical characteristics of the players play a
significant role in developing the team’s technical and tactical
training program. To give an example, because of having various
trends and necessarily several different types which are similar to
their fields of sport (such as swimming, handball), and since it is
played in water, the water polo players must have some differences
in their anthropometric parameters compared to the players of
other sports. These differences are measurable in the following
anthropometric structures: body fat percentage, body mass index
(BMI), wrist breadth, biacromial breadth, biliocristal breadth, waist
girth, chest girth, wrist girth, forearm girth, arm flexed girth, arm
girth, ankle girth, calf girth, mid-thigh girth, superior thigh girth,
gluteal girth, arm spam, hand length, weight and stature are the
variables which are investigated in this study. It explains why there
are marked individual differences in the physiological and
anthropometric parameters of Iranian water polo players, and those
of the other countries. In previous studies no comparison has been
made between the anthropometric parameters of Iranian players
and the players of other countries in the field of water polo. The
previous research has entirely focused on the anthropometric
parameters and their influence on the anthropometric parameters’
severity and change during the racing season.
Therefore, the main purpose of the present study is comparing
the players’ anthropometric parameters in Iran national water
polo team with those of the Spain national team and dealing with
the existing differences.
Material and Methods
Given the research topic which is comparing the
anthropometric parameters between the two water polo national
teams, the present study is descriptive, analytical and
comparative. The participants included 22 Iranian men water polo
players being either a member of the national team in 2014 or
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having a minimum of 4-year membership experience with the age
range of 18-25 at previous 5 years.
Anthropometric parameters of the Iranian players were
compared with their Spanish Counterparts which have been
recorded previously in literature review journals.
Based on the topic of research the raw data, including the
anthropometric sizes of the Iranian national team players, was
gathered through direct measurement according to the
international
standards of anthropometric parameters
(International Society for the Advancement of Kinanthropometry –
ISAK) at Physical Education Laboratory of the Khorasgan Islamic
Azad University in 2014. It was measured for three time with time
intervals at 9 a.m. by the researcher himself and the research
team under the supervision of the anthropometric specialist. The
data was recorded in the check lists which have been prepared
before. Meanwhile, a written consent was obtained from all the
participants of the study and all the testing procedures were
explained to them. The data related to the Spanish national team
was gathered through the study of its literature review [17].
Procedures were performed in accordance with the Helsinki
Declaration for the ethical treatment of human participants [18].
Ethical approval for the study was obtained from the Federation of
swimming, Department of Human Resources, in Malaysia. The
subjects were given a clear explanation of the objectives of the
study, as well as the potential risks involved, and consent forms
were obtained for all subjects [19].
In the present research, all the anthropometric parameters of
Iranian players were evaluated by descriptive statistics (number of
samples, mean, median, mode, and standard deviation). Because
the few people subject were included to our study, before start
analysis the data by t-test, it was measured the normality
distribution of the data’s by Kolmogorov-Smirnov test. p-level was
higher than 0.05 for all variables, so while all the data’s was
normal then the mean values of the anthropometric parameters of
Iranian and Spanish players were compared through a univariate ttest and significant amounts were calculated and recorded.
Results
The following Table 1 is an overview of all 20-set anthropometric
parameters. Using a univariate t-formula, the mean values of the
Iranian players were compared with those of the Spanish players
which have been recorded previously (literature review). In this
study, the significant probability of all numbers is obtained through a
univariate t-test and it is less than 0.05 and also all the theories and
values have been obtained with 95% certainty. The KolmogorovSmirnov normality test was done, and it shows that all data are
normal and t-test can be used for analyses these variables. The
results of the normal distribution are showed in Table 1.
Concisely, from among 20 anthropometric parameters of Iranian
and Spanish players, only 7 of the anthropometric parameters such as
subcutaneous fat, biliocristal breadth, wrist breadth, chest girth, midthigh girth, hand length and stature was p<0.05 and count as
significant difference between groups and the other 13 parameters
did not show any significant between two groups. From among those
7 parameters, the amount of subcutaneous fat was higher in Iranian
players than the Spanish, but the values of the other six parameters
were higher in the Spanish players compared to those of the Iranians.
As well as the weight of players with p=0.084 was not significant but it
showed that the weight of players also has slightly different but the
different was not significant.
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Table 1. Overview of all 20-set anthropometric parameters
Variables
Country
Number
Iranian
Body fat, %
22
Spanish
Iranian
Biliocristal breadth, mm
22
Spanish
Iranian
Wrist breadth, cm
22
Spanish
Iranian
Chest girth, cm
22
Spanish
Iranian
Mid-thigh girth, cm
22
Spanish
Iranian
Palm length, mm
22
Spanish
Iranian
Stature, cm
22
Spanish
Iranian
2
BMI, kg/m
22
Spanish
Iranian
Biacromial breadth, mm
22
Spanish
Iranian
Wrist girth, cm
22
Spanish
Iranian
Forearm girth, cm
22
Spanish
Iranian
Arm girth, cm
22
Spanish
Iranian
Tense arm girth, cm
22
Spanish
Iranian
Waist girth, cm
22
Spanish
Iranian
Hip girth, cm
22
Spanish
Iranian
Superior tight girth, cm
22
Spanish
Iranian
Calf girth, cm
22
Spanish
Iranian
Ankle girth, cm
22
Spanish
Iranian
Arm spam, cm
22
Spanish
Iranian
Weight, kg
22
Spanish
BMI, body mass index.

Mean
12.85
10.63
295.45
355.20
55.63
61.20
102.18
106.10
54.52
56.52
197.16
212.00
184.01
187.41
25.30
25.36
441.06
445.80
17.77
17.61
29.08
29.54
33.85
34.76
36.49
37.31
88.75
86.46
98.88
100.92
59.99
60.01
37.94
37.69
23.33
23.32
195.55
195.08
85.26
89.24

Discussion
The obtained data clearly indicated the existence of a
difference in the anthropometric parameters between the Spanish
and the Iranian players. This section will attempt to discuss and
compare the anthropometric parameters of the Iranian national
team and the research which has been carried out before on the
Spanish national team in the 20 parameters mentioned earlier.
The parameters in which significant differences were observed
between the players of the two teams include the followings:
subcutaneous fat, biliocristal breadth, wrist breadth, chest girth,
mid-thigh girth, handlength and stature , and the parameters in
which no significant difference was observed between the players
of the two teams include the followings: body mass index (BMI),
biacromial breadth, wrist girth, forearm girth, arm girth, arm
flexed girth, waist girth, gluteus girth, superior thigh girth, calf
girth, ankle girth, arm spam and weight.
Based on the performed statistical analysis, the mean values of
skin fold fat were 10.63% and 12.85% for the Spanish [17] and
Iranian players respectively. This measurement is an indication of a
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T-value
2.48
-15.27
-7.49
-2.70
-2.75
-7.00
-2.46
-0.09
-0.79
0.70
-1.19
-1.25
-1.01
1.46
-1.52
-0.17
0.42
0.04
0.32
-1.90

SD
3.10
13.56
2.59
5.03
2.52
7.34
4.81
2.27
20.74
0.78
1.33
2.75
2.82
5.45
4.66
3.80
2.09
1.23
5.17
7.23

P
0.031
<0.001
<0.001
0.021
0.019
<0.001
0.032
0.930
0.445
0.499
0.259
0.276
0336
0.173
0.158
0.987
0.684
0.965
0.755
0.084

Kolmogorov-Smirnov
0.200
0.082
0.200
0.155
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.074
0.200
0.064
0.200
0.200
0.186

significant difference between the players of two teams in terms
of the amount of subcutaneous fat. The fat percentage of Spanish
players are similar and the same parameter value of Iranian are
higher than previous published [20] however the fat percentage of
Iranian players are similar with published [21–23]. Comparing
these values suggests that Iranian players’ total subcutaneous fat
is higher than their international peers. However, after performing
the statistical analysis and comparison between the Iranian and
the Spanish players, no significant difference was detected in
weight parameter. The mean weight value for the Iranians was
85.3 kg and it was 89.2 kg [17] for the Spanish which do not differ
greatly. The weight value of both players was in line with previous
published article [24], also in other research the researcher
published the same value of weight for water polo players as
published in this study [1, 25]. As the Iranian players have more
subcutaneous fat, it can be concluded that the Spanish players
have more muscular bodies compared to the Iranians. This
variable may have possibly been effective in their power
movements. In addition, the Spanish are taller than the Iranian
players. The mean value of stature for the Iranian was 184.0 cm
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while it was 187.4 for the Spanish. In the year 1998, Smith [26]
described that national Greek team has mean height of 184.2 cm
and also in 2004 Lozovina et al reported the statured of 189.5 cm
for 65 water polo players from the top Croatian clubs [1]. So the
valued who reported in other published showed that the stature
value of Iranian team are in line with the national Greek team [26].
As all fitness experts know, taller height and a more or less heavy
body is the most important factors for athlete’s performance [20].
Therefore, it can be concluded that despite of that two groups
weight are equal and more subcutaneous fat is in Iranian players
as well as higher stature of the Spanish, in contrast to the Iranians,
the Spanish players have more muscular bodies, taller stature and
lower fat percentage which is an advantage for them. As a matter
of fact, more muscular strength plays a significant role in players’
hand speed, their fast and explosive movements, and also they can
throw the ball faster [5] in the other hand wilmore reported that
Smaller body density due to the larger body fat content is an
advantage in water sports [27]. Moreover, in the study carried out
on Hungarian water polo players by [1], it was concluded that the
amount of fat in the body is positively correlated with the amount
of the player’s progress which is consistent with the findings of the
present study.
The comparison between body mass index of Iranian players
and that of the Spanish national team players pointed out that, no
significant difference existed between two teams. While its mean
value for the Iranians was 25.30, it was 25.36, being measured
previously, for the Spanish [17]. It can be inferred that the
difference in the Spanish players’ performance compared to the
performance of the Iranian players cannot be explained in terms of
the difference in mean BMI but both team BMI are higher than the
other value published [1, 28]. Despite the fact that the Spanish
have less subcutaneous fat than the Iranians, there is no significant
difference between their BMI. Since no significant difference was
observed in terms of weight, this can be accounted for by the fact
that the Spanish players have more lean mass compared to the
Iranian players. Based on the study in Spain concluded that there
was a positive relationship between the body mass and the
individual skill level and also the speed of the player shots to the
goal in the present study, no significant difference was detected in
this regard between the Iranian players and the Spanish players
who play in one of the best teams of the world [17].
After doing research and detailed measurements of three
organs (biliocristal breadth, biacromial breadth, and wrist breadth)
significant differences were identified in only 2 parts, and in the
remaining one organ no significant difference was observed. In
two organs i.e. biliocristal and wrist breadth, the Spanish players
had higher values than the Iranians. The average biliocristal
breadth of Iranian and Spanish players are 295.5 mm and
355.2 mm respectively [17]. The biliocristal value of Iranian players
was in line with the previous published [1] and same value for
Spanish players was higher than previous published. The average
wrist Breadth for the Iranians is 55.6 mm while it is 61.2 mm for
the Spanish [17] indicating less value of Iranian wrist breadth
compared to that of the Spanish. It can be claimed that because of
Spanish players having larger biliocristal, must have greater waist
and biliocristal girth but they do not. As a result, having equal
waist girth, biliocristal girth, and weights, indicates the fact that
Iranian players have more fat in their abdominal areas which is not
a desirable valuable for the water polo players. It can also be said
that, although Spanish players’ wrists are wider than the Iranians’,
both groups have equal wrist girth as the Iranians have a higher
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percentage of fat [2, 8, 17]. Concluded that the Spanish players’
wider wrists help them apply more force when swimming and
have a greater tolerance in front of the shots. The wrist breadth is
negatively related to speed and power of the swimmers [29].
These results are inconsistent with the findings of the present
study.
In addition, compared to the Spanish players, in chest girth
and mid-thigh girth some differences were detected in Iranians.
The main reason accounting for bigger and stronger quadriceps
and scapula seems to be the Spanish players’ higher means in the
two parameters mentioned compared with the Iranians. The ones
which are two of the main parameters in water polo, because of
being the only area holding the swimmer vertically in the surface
of the water, having strong quadriceps when playing water polo is
an advantage for players. Furthermore, the players need to do the
eggbeater kick very quickly and powerfully in order to bring up
their body out of the water [30, 31]. Furthermore, a higher chest
girth is an indication of a stronger scapula which is important in
playing water polo as water polo players need to have stronger
upper bodies in order to shoot, swim and get engaged with the
other players [32].
After measuring the arm spam, the hand length and the
stature of the Iranian players and comparing them with those of
Spanish players, significant differences were detected in the mean
values of hand length and stature of the two groups. The hand
length mean for the Iranian was 197 mm while it was 212 mm for
the Spanish. Hand length of Spanish players was in line with
Croatian water polo players in 1980 and was greater than Croatian
water polo players in 1995 [1], while the value for Iranian players
was lower from Croatian water polo players in both years 1980
and 1995. A longer hand helps the Spanish in faster swimming and
better controlling the ball. The Spanish players have an advantage
over the Iranians since the water polo sport is played in water and
most parts of the body are under water except passing, shooting
and controlling the ball are all done by hand and therefore, having
the longer hands is an important parameter for players. However,
having longer hands and stature is an advantage for the players
because it is considered to be a useful parameter in water polo
[20]. Longer hands will help the players swim faster in speedy
swimming and also perform faster shots. In this study, the
difference between the stature and hand length is more in Iranian
players than the Spanish.
Conclusion
The main purpose of the present study was to compare the
anthropometric parameters of the Iranian and Spanish players.
The results of the study indicated significant differences in 7 of the
measured parameters (subcutaneous fat, biliocristal breadth, wrist
breadth, chest girth, mid-thigh girth, hand length and stature) in
players of two groups. In overall the result of this study indicate
that professional water polo players from Spanish national team
have some anthropometric difference toward to Iranian players so
base on this study can be concluding that the water polo players
who have taller statured, wider shoulder, hip and wrist, greater
mid-thigh girth, longer hand and also less subcutaneous fat than
others are the best water polo players.
Practical suggestions
1) After a brief look at the measured means and realizing the
differences noted in this study, some constructive strategies can
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be considered for improving the performance of the Iranian
national team players. Knowing these apparent differences and
promoting awareness among this field’s educators, physical
education supervisors can be very helpful in achieving the desired
objectives. In fact, knowing the shortcomings and weaknesses of
the players, the physical education coaches can focus on detailed
issues, in abilities and specific deficiencies. Knowing the measured
physiological parameters is highly helpful in selecting the players
and the types of practice given to them and eventually in the
success of the coaches themselves.
2) According to the findings of this study, it is suggested to all
water polo players to improve their skills by reducing their bodies’
fat percentage and maintaining their desired muscular weights.
3) The finding of this research strongly suggestion to have a
strength personal trainer for the water polo team.
Further research suggestions
1) The relationship between the anthropometric parameters
and the anaerobic power of water polo players.
2) The relationship between the anthropometric parameters
and the aerobic power of water polo players.
3) The comparison of the anthropometric parameters of water
polo players in different positions and with their world's leading
peers.
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