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Abstract

The aim of this study was to describe the origin and
evolution of the different regulations in water polo that
have existed throughout its almost one hundred and fifty
years of history and their possible influence on the game
dynamics. A content analysis of the texts published on paper
by the Fédération Internationale de Natation was carried out,
focusing on semantics, based on some key categories of this
sport. The main conclusion is that many regulatory changes
have been made over the years. However, there is no scientific
evidence of their effects on the game dynamics.

Keywords: team sport, game action, rule modification.

Resumen

El objetivo de este estudio fue describir el origen y
evolucién de sus diferentes reglamentos a lo largo de sus
casi ciento cincuenta afios de historia y su influencia en la
dinamica del juego. Se llevo a cabo un analisis de contenido de
los textos publicados en papel por la Federacion Internacional
de Natacion Amateur, centrandose en la semantica, a partir
de algunas categorias clave de este deporte. Se concluye que
han existido numerosos cambios normativos a lo largo de los
afos. Sin embargo, sigue sin existir evidencia cientifica de sus
efectos en la dinamica del juego.

Palabras clave: deporte de equipo, accién de juego,
modificaciones reglamentarias.
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1. Introduction

The water polo is a young team sport product of Industrial
Revolution (Lloret, 1994). In the beginning, the water polo was
approximately a rugby like game played in the water, without
any official rules established, in which everything was valid
and everyone solved the situations on their own. It was played
without goalpost or with the biggest goalpost ever seen, and
the players had to deposit the ball behind the other team's
bottom line. No shot could be taken, having to reach the target
with the ball in their arms.

So why the name water polo? It is clear the first part of
the word, water, where there is no clear agreement is on the
second part, polo. According to Delahaye (1929, pp. 2-3), "the
name water polo comes from polo aquatic and is reminiscent
of a water game imagined in England around 200 years ago. In

this game, the horses are replaced by empty barrels, in which
the players are placed. Each one of them is equipped with a kind
of stick that serves, at the same time, as a paddle to move and
direct the device, and a stick to hit the ball". Although there is
no study on the relationship between horse polo and water
polo, which derives in the current water polo, Vigarello (1988,
pp. 46-48) points out: "the confirmation of countless imitations
of gentlemen... like the confrontations of the oarsmen piloting the
barrels-horses". From there, according to Lloret (1998, p. 22):
"itis possible to think that, during the first half of the 19th century,
the precursor game of water polo was this polo aquatic... for
natural reasons because we understand that, in such practices,
the players should often fall from the barrels to play the ball from
the water, forcing them, in their evolution, to get rid of a heavy
and impractical material. As they master the medium, they start
a game in which they must swim with the ball into the liquid
medium”.

Figure 1. Origin of Polo Aquatic according to Vigarello (1988, p. 48)

As with the name of polo, controversy arises in the
development of the rules of the game. According to Delahaye
(1929), it was Baxter who made the first rules of the sport.
While Iguaran (1972) and Cuddon (1980), claim that Wilson,
president of the Swimming Association, made the rules that
gave birth to the sport (Table 1). The former gave the game
some basic rules, but it was the latter who established the
rules.

The first match took place in 1869 in London, without
any regulation. As a result of this, rules were drawn up in
1870, which led to the names "Football in the water". At first,
the number of players varied between 7 and 20, and the
width of the goal was between 3 and 6 meters. These were

demarcated by flags, and the goalkeeper could use a paddle
or stick, about whose size there are some doubts. Finally,
according to Rajki (1958, pp. 13-16), in 1876: “the Bournemouth
Rowing Club played the first water polo match with regulated
boundaries under the careful supervision of a referee and two
goal judges. Each team consisted of seven players. There were
no goals, and for the completion of the attack, the ball had to
be placed in a raft, which meant the achievement of a goal or
goal for the team that had deposited it. This first match was
short lived as the fragile balls could not withstand the vigorous
play and burst". The first official regulations were drawn up in
Glasgow in 1877, with goals appearing two years later and a
series of matches between English and Scottish teams taking
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place three years later. Finally, in 1885, the English Swimming
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Table 1. First water polo regulation of the English Swimming Association (Rajki, 1958).

1. Duration of the match: 20 minutes.

2. The captains agree or draw lots to choose the goalposts.

3. At the start of the match, the referee throws the ball into midfield. All players enter the water immediately,
except the goalkeeper, on their respective sides. The goalkeeper must stay out of the water and defend his goal
in the best possible way.

4, The ball must be passed from one player to another, and driven over or under the surface of the water towards
the opponent's goal.

5. No player may interfere with the goalkeeper, whether in or out of the water or hold his opponents in any way,
except if the goalkeeper or an opponent is in possession of the ball. In the event of a player violating this rule, a
free kick shall be awarded at the place where the offence occurred.

6. A goal shall be scored when the ball is placed by hand on the floating platform or barge intended for that
purpose.

7. If, during the match, the ball goes out of bounds, the referee shall award a kick against the team that has
moved it out of bounds, but if it goes over or onto the barge, a goal kick shall be indicated, to be taken by the
goalkeeper, from his floating platform.

8. The referees, or one of them, shall whistle immediately after a goal has been scored, and the match shall then
cease (to be restarted once the teams are reorganised).

9. The teams will change their goalposts (of field) to the half.

10. When a competitor who has been called to take part in a water polo match fails to show up, he loses any
possible prizes in the event of winning the match. Nor can he return to the match once it has started.

11. The referees have full powers. In case of doubt, the referee decides all those circumstances not foreseen in
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Association officially recognised water polo, providing it with
a set of eleven articles (Table 1), according to Rajki (1958).

these rules.

At the height of the expansion, according to Rajki (1958, pp.
14-15): "in 1890 water polo spread to the United States, where
the rules were changed to convert it to indoor and small pools.
These essential changes were not to allow a goal to be scored, but
to allow a goal to be scored by touching a mark with the ball in
your hand. In 1897 there was a restructuring of the rules unifying
them with the European ones". In Germany, the first water
polo match was played in Berlin in 1894, with the problem
of not being able to play matches on a large scale, given that
each club had its own rules. On 19 July 1908 the Fédération
Internationale de Natation Amateur (FINA) was founded in
London. In 1911, according to Rajki (1958, p. 15): "the FINA
made it obligatory to revise the rules thoroughly, defining more
precisely the boundaries of the field, the goals, the ball, the
duration of the match, the characteristics of the game and the
composition of the teams". Its aim was to unify regulations and
that in every country there would be the same. Since then,
FINA has been responsible for all the regulatory changes that
have taken place in the almost 150-year history of water polo.

In relation to the studies that have analysed the regulatory
changes that have been applied in water polo in recent years,
the research of Donev & Aleksandrovi¢ (2008) and Madera
et al. (2017) should be highlighted. Emphasising the results
of Lozovina & Lozovina (2019b), who find no difference in
their influence on the outcome of the game in terms of the
number of possessions and estimate that only a third of the
fouls are useful. Based on previous studies, it is proposed to
regain the 4-meter line for penalty shots and to introduce a
"bonus" when receiving more than 7 fouls per quarter. It also
allows two-handed shots to be blocked, and adds that the
midfield must be passed within 20 seconds, with a penalty
if the ball returns to the goalkeeper (Hraste, Bebi¢, & Rudic,

2013; Lozovina & Lozovina, 2019a). Finally, mention should be
made of the studies on the effects of the change of distance in
the penalty shot (Argudo, Ruiz-Barquin, & Borges, 2016) and
the use of time out by coaches (Ruiz-Lara, Borges-Hernandez,
Ruiz-Barquin, & Argudo, 2018). Although these have remained
a mere description of existing regulations or very superficial
analyses of the game, they are not interested in knowing how
these changes have affected the development of the game, its
actions and transfers to training (Avila-Moreno et al., 2018).

For all these reasons and in view of the scarcity of scientific
studies, the aim of this study was to describe the origin and
evolution of the different regulations in water polo that have
existed throughout its almost one hundred and fifty years of
history and its possible influence on the game dynamics.

2. Materials of study and procedure

The present study is a content analysis (Bardin, 1986;
Krippendorff, 1997), in particular an analysis of the regulatory
modifications of water polo throughout its 150 years history.
As it is a documentary material, it has been chosen to analyse
what is written, but this does not prevent subsequent works
from including other types of empirical analyses as the only
study on the subject that is known, carried out by Madera
et al. (2017). In this, they study the minutes of international
matches according to the regulations in force in order to
describe how these modifications have affected the game
as a way of extending this study. Both, the literal part and
the modifications observed in the game are considered the
source of information for this study, although in our case, we
have considered analysing only the text and comparing it with
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results of previous notational analysis of the sportin order to
explain what changes have taken place in water polo.

For the analysis of the prevailing regulations, the official
regulations published by FINA and the various authors who
have studied this sport have been used (Madera et al, 2017;
Lozovina & Lozovina, 2019a b). In this sense, and knowing
that content analysis is not exclusively a qualitative technique
(Flick, 2004), in this case, we will focus more on the semantic
and pragmatic (Navarro & Diaz, 1995), and the relationships
established between the content of the documents studied.

In order to carry out this analysis, a set of categories have
been defined which correspond to the key aspects of the
sport: materials, duration of the match, players and permitted
actions and technical-tactical actions. This set of categories
has been selected, to explain the development of the game

as a whole and to be the classic analysis categories that have
been used in the literature (Castejon et al., 2011). Each one
of the documents has been analysed, applying the described
categories, by all the members of this work individually, and
later on a joint sharing, has been done in order to check
the differences and similarities in the analysis. In those cases
where wide differences appear between the researchers, this
would be pointed out, discussing the suitability of the same.

3. Results

As in many other sports, throughout its 150 years of history,
almost all aspects of the game have changed. Therefore, as
can be seen in Table 2, rules, objectives and results achieved
are explained.

Table 2. Evolution of water polo rules trough the history.

Source Rule

Inferred objective

Game transfer

Aquatic Handball - 7 players each side - Length

1876
of field 50 yards - goals marked by four flags

1879 9 players, width of the goalpost at 14 feet

No interference with the goalkeeper.
20 min Ball maybe passed or carried either on
o below surface - Free throw to be given
where the foul occurred

1883-84

Making the game moare dynamic

Playing time at 20 min,
were prevented from holding an opponent
1885 without possession of the ball and a goal was
(London scored by "rehearsing" in a boat placed for
Swimming this purpose.
Association) 6 players.
Ball size (8 inches).
Players stood up with the referee's whistle

First rules

Touching the bottom, catching an opponent
without a ball and the goalkeepers passing
from the 1% field.

1888 27x20 m. Regulating different actions observed

Ball size 9 inches.
Set up a goal to score the goals (10 feet) with
crossbar 6 feet above surface. Players to swim
when passing ball

1892 2x7 min
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1908 (FINA)

Anglo-Scottish Rules

Unify the regulations of different countries

1920's During this decade three major facts occurred:
1. Larger and deeper pools came into use, increasing the
importance of swimming proficiency.

2. Béla Komjadi introduced the idea of passing the ball
back and forth in the air +*This new technique was a
radical departure from the old style of play and
immediately made ball handling a vital part of the game.
The extended arm throw was abandoned and gradually
gave way to passing with the use of the elbow and the
wrist

In 1905, the rule dealing with the free throw
was not too detailed.
The rule of 1919 describes the manner in
which the free throw is to be executed.

1919 The depth of the pool to be at least 90 cm and
not 1,4 m as previously.
Disobedience was considered to be a foul
If a free throw was awarded to the goalkeeper,
it could be executed by the closest team-mate
Fouls were sub-divided into well-defined
categories under the headings Ordinary,
Major and Penalty fouls.
30%x20 m.
19201934 Weight of the ball 400-450 g. Delimiting fouls
If the defending player splashes the face of
the opponent inside the 4 m area, this is to be
considered a major personal foul. The player
at foul is to be barred from play and a4 m
penalty is to be awarded
The ball, passing from the original leather ball The new synthetic balls allowed better ball handling than
1936 to a red rubber ball and then in 1956 to the Improving ball grip before
current yellow ball that improved visibility
19489 physical revolution, promoted by the evidence of
the game considered by many as too static
Thanks to various revisions of the regulations over time,
2x10 min. there have been, in the words of Lloret (1998), three
“Throwing directly at goal from a free throw” The rule of standing on the referee's whistleis  revolutions: "the physical revolution (1949), the technical
1949 which then has been abandoned in 1949. eliminated revolution (1966) and the tactical revolution (1976)". The
Obligatory to pass after foul first took. place when the artjcle referring to statism, from
which travel was permitted, was removed. The
consequence was a faster game where physical power
was imposed. Logically, it brought about a change in the
"training systems" of the time
Splitting the game to 4 periods of 5 min and having 4
1961 4x5 min (real life game). Reducing Ehe harshpess of the garn’e makes it gpstitutes offered conditions to reduce the roughness
11 players (4 substitutes) more enjoyable and fair” *With the ideas to make the game "nicer” and “fairer” the
"penalty point” regulation was introduced on 1967
1964 Cancelling the exclusion of the players Balancing the matches
1966 technical revolution. After a period of developing
skills and physical abilities, where teams with strong and
resilient players were triumphing, the lack of technical
skill with the ball became apparent.
The second one brings with it the penalty (with three
1967 3 fouls a penalty Giving continuity to the game additions a maximum foul is thrown) and forces a
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astrong and skilful buoy. An example of this is the game
that was developed in Mexico-68, much richer from the
technical point of view (passes, movements, feints, shots,
etc.).
The game apparently rough and is full off fouls, devoid of
combinatory, beauty and attractiveness

Exclusions 1 min.

1969 Possessions 45 s. 1970 - The rule of three major fouls is cancelled
3 exclusions (definitive).
1977 tactical revolution promoted by the need to change
2 referees. - "
. the situations of disadvantage, generated by the
Exclusions 45 s, . N N
) innumerable fouls that the players considered technically
Possessions 35 s. ) . R i
The foul is taken out by the nearest and physically "good" received.
o o y X : The third one, the double refereeing was introduced,
Missing with time out (exclusion). B N
2 . changes the concept of "three or more fouls" for the one
They clarified the term of offside. They . . i . N
R . . Making sport more colourful, quicker and of "reiteration of fouls" and fundamentally the zonal or
determined that behind the line of the ball, . . L .
1977 ) . balancing refereeing decisions mid-zonal defences appear.
there was no offside even in the two meter
area.
The game changed pace, becoming considerably faster
The substitution of players after goals has & 5ea P ) & ) Y
. The two Referee system, introduced in 1977, rendered
been introduced. 3 ) .
necessary the need to promote uniform interpretation.
Re-entry zone 2 m.
The goalkeeper can pass the ball beyond the
g P mirzif'\e\d Y Any visible clocks should show time in a descending
manner indicating the time remaining in a period
4x7 min.
13 players (7+6). Making refereeing decisions more .
1981 3 fouls in the middle (exclusion). understandable in order to reduce protests The level of water polo teams began to be equalized
A uniform code for the signalling of referees
was introduced, ensuring the greater
understanding of the decisions of the
referees.
Sinking the ball is considered a foul or penalty
1084 2 m replacement area Bringing freshness to the game
Exclusions 35 s. Balancing differences in performance against
1986 Re-entry on the referee's signal when his team the advantage of exclusion
recovers the ball
Goalkeeper, who has not allowed direct shot on the
1991 Exclusions 20s. opponent’s goalpost can be achieved by the opposing
3 exclusion fouls are eliminated
goalpost
To create a balance between the countries by
allowing the use of more pools to meet the
4 mand 7 m line and free throw. requirements for Water polo.
19987 Replacements at any time. Make the game more spectacular - a better
2 Time out. product for TV
Change of bench at rest Speed up the game and increase the number
of counterattacks
Create more action in front of the goal
Goal judges are to use arm movements
instead of flags.
Teams are to change ends before the start of
2001 1st period of extra time.
Teams are not restricted to wearing white and
blue caps only, but caps may use contrasting
colours
30x20 m y 25%20 m, Making the game faster Contact .between the center forward and the
. defender is allowed and referees are allowed to
2005 4x8 min. Increase the number of shots and goals

Possession 30's.

Avoiding excessive center forward fouls

judge the quality of the pass to the center
forward in order to award exclusion or penalty.
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5m line. Rewarding defensive blocks

Both arms cannot be raised.
Third time out in extra time
2 m out of play.
Corner if thrown by the goalkeeper, not the
player.
4 min exclusion for brutality

Speeding up considerably the game

Time-wasting is eliminated.

2009
Yellow and red cards for players

Making sanctions understandable to the
public

Diving at a center forward to gain position is
not allowed, but a penalty will be awarded if
the defender pushes or grabs it with both
hands

2013

Reducing violence at the center forward
position

11 + 2 goalkeepers.
2017 The obligation for the team to have two
goalkeepers is introduced

Balancing matches by reducing the number of
outfield players available

Shooting is allowed after a foul, even if it is not

directly. Increase the number of goals and with it the

2019 Second attack reduces possession to 20 s.
Goalkeeper can exceed the line of % field.
Substitution from the side of the field

show

4. Discussion

The aim of this study was to describe the origin and evolution
of the different regulations in water polo that have existed
throughout its almost one hundred and fifty years of history
and its possible influence on the game dynamics.

However, to do so, it would be relevant to know whether
the regulatory changes in this sport differ from or are similar
to those in other modalities. Therefore, if we look at the
existing literature, regulatory changes in different sports have
occurred, as in water polo, throughout history, for several
reasons. The first regulations were born to be able to play
matches between different populations, to safeguard the
integrity of the sportsmen and women, as well as to limit
the actions and possibility of cheating in sport. Especially
with the appearance of sports betting and the purchase
of results such as those reported, in football matches by
Liu, Dai, & Wang (2019), athletic races and other modalities.
Other modifications arose to avoid or prevent what athletes,
trainers and spectators understood as injustices (Kerr &
Obel, 2015), as was the case of the modification of the
score and composition of judges in gymnastics after a bad
score for a great exercise and giving value to the show as
a precursor of new regulatory modifications. Also increasing
the participation of athletes at school age by modifying some
rules such the triple line in minibasket (Arias, Argudo, & Alonso
Roque, 2012) or the score in Basque pelota (Usabiaga &
Castellano, 2014). As well as the demilitarisation of certain
sports such as pentathlon (Heck, 2013). While other regulatory
changes have emerged thanks to technical advances, such
as improved materials, the case of the implemented mobile.
For example, with the improvement of the leather of water
polo balls, increased resistance and manageability. After their
appearance, changes were seen in the game, leading to the
implementation of regulatory changes that allowed players
to pass the ball to each other (Rajki, 1958). Similar changes
in football led to changes in team play and the need to
implement new rules such as offside (Olivos, 1992). Finally,
and thanks to technological advances, such as electronic
scoreboards in fencing or taekwondo (Moenig, Cho, & Song,
2012), improved protectors, the introduction and comfort
of boxing gloves (Vamplew, 2007), etc., made it possible to
modify training systems and therefore competition, so that
scores had to be adapted and previously banned actions
allowed in pursuit of the integrity of the contestant.

If we look specifically at the field of water polo, there is
evidence of a previous study by Madera et al. (2017), who
analysed the influence of the rules on the game according to
the types of structural and functional changes in the rules.
They found a higher number of total goals and winning
teams by increasing the duration of the match from 28 to 32
minutes, although the losers continued to score (probably the
losing teams did not adapt as well to these changes in the
duration of the game). However, total goals' difference, goals'
difference/total goals ratio, and goals' difference/winners'
goals ratio only showed increases when the length of the
match increased from 20 to 28 min. Just as they appreciated
that the greatest increase in goals scored occurred when
implementing a possession time in attack.

In this sense, the present study tries to overcome,
extending to the analyses made by Madera et al.(2017), the
influence on the uncertainty generated in the game, and
considering the technical-tactical aspects of the game, which
gives this sport greater motor richness, increasing the equality
in the game among the contenders, and therefore causing an
increase in the spectacle . Therefore , the results presented
here show differences in terms of the different systems and
models of play used by the teams depending on the
regulations in force and their implications in the game. Also,
can be said that modern water polo is characterized by rapid
circulation of the ball, with rapid counterattacks, powerful and
precise shots to the goal, and tight duel between players play
which requires that player abilities , skills, knowledge and
habits are extremely high (Hraste et al., 2013 ). Although
further researchis still needed.

While these studies have always been done with the
intention of finding out, which aspects of the game have
the greatest bearing on performance and offering the ability
to discern the situations that set successful teams apart
from the rest. In this way, they provide technical managers
with objective data to add to the training of the situations
that are most conducive to obtaining greater performance.
There is no evidence of any previous study that has analysed
how the game has changed over time and the influence of
regulatory changes on it. However, based on the analysis
of throwing efficiency, considering the final classification of
the Championship and comparing two competitions with
different regulations, it is not possible to infer the existence
of significant differences (Argudo et al., 2020, Argudo et al.,
2021). Therefore, itis possible to infer that the regulations
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affect all teams equally and the differences observed in this
case are due to the level of the teams, their adaptation and
not to regulatory modifications. This should serve to ensure
that future regulatory changes are based on studies showing
the suitability of the equipment.

Therefore, like the findings of previous studies, it is
possible to state that throughout the history of this sport
and its regulatory modifications (Lozovina & Lozovina, 2009).
Three phases have been developed according to Lloret
(1994): 1-Physical Pre-dominance (1948); 2-Technical Pre-
dominance (1963), 3-Tactical Pre-dominance (1977), adding
during these last years a last phase that can be called
of economic/spectacle predominance (Lozovina & Lozovina,
2009). Although other authors such as Hraste et al., (2013)
propose three more phases, each one of them standing out
in terms of play:

1- The first stage of the development of the water polo is
from 1869 to 1907. This stage can be marked as the search for
identity and unifying the rules of water polo games. This stage
is characterized by severe regulatory changes that delimited
the progress of this sport. The number of players participating
in the game was changed from playing without goals to
including them, as well as the implements that were used,
so it is not possible to provide data on the game that can
be used to compare it with later regulations. This phase is
the consolidation of the sport and the assimilation of the
regulations by all athletes.

2- The second stage of the sport's development the period
from 1908 to 1949. This stage can be marked as a period
of restructuring and internationalization of the game. The
new rules contributed to a faster game (Juba, 2008). In which
the players had to be physically strong and good swimmers
(Lord, 2008). According to Bonaci¢ (personal communication,
November 4, 2009, mentioned in Hraste et al., 2013) the
most common game system in this period was 2-1-2-1, which
consisted of a defence with two central defenders in line and
with one midfield defender. The primary position of midfield
defender was at a distance of 7-8 m from his goalpost.
During this period, with the unification of the Anglo-Scottish
regulations, the use of balls that did not absorb water and
deep pools, forced the appearance of the air pass and gave an
advantage to swimmers (by eliminating the rule of stopping
when a foul was sanctioned in 1928), so the defensive section
on the attack was improved above all. This led to an increase
in the number of developed throws, which made it necessary
to reduce the size of the goals. In this sense, although
there are no studies on the subject, we understand that
the modifications in the size of the goals (of which we have
evidence) were produced by the disparity of results and the
excessive ease of scoring a goal. Reducing its size by improving
the speed of the game and preventing the goalkeeper from
touching the ground, finding a measure that maintained the
balance between offensive and defensive efficiency (3m x 0.9
m), as well as the proliferation of the sport in the USA where
the pools were smaller (Rajki, 1958).

3- In the third period (1950-1969) the standardization of
the ball that does not absorb water and its characteristics,
allowed players to have better visibility and handling, resulting
in a faster game with more goals. The new rules eliminated
slow players from the game. The center forward became
the organizer of the attack with an additional role of ball
distributor to teammates who tried driving towards the
opponent’s goalpost to gain an advantage over the opposing
team and ensure favourable conditions for ball reception and
shooting. This stage is characterised by balancing the matches

with an increase in the penalties for fouls and giving the
"little ones" (skilful and fast players) an advantage over the
bigger and more powerful players. The current four period's
system was introduced to reduce effort and increase rest,
which led to an increase in the number of offensive situations
and therefore in the number of goals scored (by both winners
and losers).

4- The fourth stage covers the period from 1970 to 1986.
The game tactics model changed in this stage because the
new rules limited the time of possession of one team to
45 seconds. The new rule of re-entry after one minute of
exclusion influenced the development of tactics in this type of
situation, both offensive and defensive, especially in certain
positions. This stage is characterised by an attempt to make
the rules easier and more understandable or interpretable
(a circumstance that was favoured by the introduction of
double arbitration). Likewise, and once the physical primacy
has been overcome, the game becomes much more colourful.
The skill of the players develops technical aspects such as
feinting, dribbling, etc. With the increase of the mobility of
the players in attack, the first tactical defensive situations
(zone) and offensive ones begin. At the beginning of the 70,
the duration of the matches is increased to 4x7 min and
the time of attack of the teams is limited, appreciating a
drastic increase of the goals scored and reducing initially the
difference between winners and losers. However, with the
introduction of possession time at 35 s (1977) the difference
in goals scored between winners and losers (4.79) according
to Madera etal.(2017)increases. This fact is not appreciated
again until the next modification of the possession time to 30
s. This fact may have been due to the modification in the
duration of the temporary exclusion situations in which the
reduction of their duration has caused a greater efficiency in
them among the winning teams (Argudo, Ruiz, & Abraldes,
2010).

5- The fifth stage covers the period from 1987 to
2012. This stage can be marked as a high intensity game.
Professionalism of water polo at this stage increased the
volume and intensity of training. The physical workout is
dry for strength development and the daily double training
sessions. At this stage the development of the game of water
polo, as it is understood today, began to be consolidated by
the appearance of new tactical situations and by the definitive
establishment of double refereeing. The balance between
the teams increases and therefore there is a decrease in
offensive situations, which is why all the subsequent changes
in recent years have sought to increase the spectacular nature
of the sport, the television interest and the entry of sponsors
that increase the economic resources of the clubs and the
professionalization of the current sport. Initially there was
an increase in the importance in the game of temporary
exclusions, reaching at least 80% of the goals scored per
game. During the last years of this stage, scoring efficiency has
decreased, as has the difference between winners and losers
(Garcia-Marin, 2009; Madera et al., 2017).

6- The sixth stage of changing rules will cover the period
from 2013 to 2020. During this period, the rule changes will
probably improve the structure of the water polo game with
the aim of trying to establish equilibrium between attack
and defence phases. During the last few years, some aspects
of the game have been modified, leading to an increase
in the penalty (Argudo, Ruiz-Barquin, & Borges, 2016), a
greater number of shots, a decrease in the efficiency of the
counterattacks and a decrease in the influence of temporary
exclusions on the final results of the matches. However, a
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significant change in the nature of the game has not been
appreciated until the current changes to which time should
be left to check their influence on the game (Argudo, Ruiz,
& Abraldes, 2010, Garcia-Marin, 2009; Garcia-Marin & Argudo
2017a, 2017b).

It is also important to note that the regulatory changes
that have taken place over the last 7 years aim to reduce the
roughness of the game and the number of fouls penalised,
which according to Hraste et al. (2013) are three times
those penalised in football, four times those in basketball
and twelve times those in hockey. What is the aim of this
reduction? Simply because there is evidence that 60% of
fouls in elite matches are provoked with the intention of
wasting time in the transition phase. Therefore, in some
international competitions (European Junior Championship
2014), FINA tried to convert ordinary fouls into simple
temporary exclusions, but the idea did not prosper and this
modification was abolished before it was approved.

Once we know the changes made to date as shown in
Table 2, we can say that the normative changes have always
lagged behind what is happening in the game. For example,
the sanction of the penalty shot was regulated when Francesc
Castillo in the 1973 World Cup in Yugoslavia sank the goal to
avoid an opponent's goal. As well as adding the sanction of a
penalty against when requesting a time-out when the ball is
not in possession, after the 2003 World Championship several
coaches tried to take advantage of this gap in the regulations.

In this sense, and always according to the interpretation
made by Lozovina & Lozovina (2009), on the fact that the
regulatory modifications do not allow the game to develop
it is true and full potential. Future studies could make use
of predictive statistical models similar to those presented by
Saavedra et al.(2020), who correctly classify 83.9% of the
teams with the variables GB shots, action goals, time out
and thefts and highlight the important work of the goalkeeper
in achieving final sporting success . On the other hand, the
perceptions of athletes , managers , referees , spectators (
sponsors )and coaches on how changes have affected the
game and its training process should be considered. Based on
these contributions and on the notational analyses developed
by Argudo et al. (2000, 2005a, 2005b, 2009, 2020), Lozovina et
al. (2009, 2019a, 2019b), Lupo et al. (2010, 2012, 2014), Garcia
-Marin et al. (2015,2017 a, 2017 b) Graham and Mayberry (
2014, 2016), etc., propose new modifications that are adapted
to the current sports reality. For example, proposing thatifa
goalis scored beyond the 7 mlineitis worth double or thatifa
team receives more than 7 fouls in a quarter itis given a
penalty (Lozovina & Lozovina, 2019b).

5. Conclusions

The evolution of a sport is closely related to regulatory
changes over time. Any change in them affects the
work of coaches, readapting training systems, and players,
assimilating the possible variations that these imply on the
game dynamics in order to remain competitive. Likewise,
these modifications must seek a greater showiness that
attracts more practitioners and spectators and, therefore,
greater income from sponsorship for official institutions,
clubs and athletes.

Many regulatory changes have been made over the years
in Water polo. However, there is no scientific evidence of
their effects on the game dynamics. There are hardly any
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studies that have analysed the before and after of a regulation
modification. Therefore, itwould be very interesting to be able
to discuss the suitability of the modifications to be proposed
and to collaborate with the federative technical managers for
their possible application and thus, to be able to empirically
validate the consequences of these new rules on the playing
action in water polo.

In any case, we can say that the rules of water polo are alive
and well and that they adapt to the changes in the game as
time goes by.The current rules are in line with the health
situation, trying to reduce the exposure and contact of players
and offi cials to the merely sporting ,thus adapting the
refereeing to these facts (De Ara, personal communication , 3
November 2020 ). Referees also believe that the future of
water polo will be associated with video refereeing, the law of
advantage (which allows for fluid , fast , dynamic play with
many chances to score)and the protection of offensive play
from defensive play (De Ara, personal communication ,3
November 2020).
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