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Abstract

Problem Statement:Athletes and especially children die around the world due to sports accidents. In this regard,
changes in the federal sports regulations are not only aimed at favoring the game, but also to improve the safety
of athletes. In handball, the goal is an essential piece of equipment and the anti-tip system used is fundamental to
prevent accidents. Purpose:The objective of the present study was to know the opinion of different sports agents
about the use of the Tutigool anti-tip system in the goals. Methods:The sample consisted of 60 subjects (players
(51 + 0.72), trainers (5 + 14.01), and referees (4 + 2.5)), of which, 96.7% were men and 3.3% women. A
modified Likert-scale questionnaire was filled out (1 = strongly disagree to 7 = strongly agree) by the
participants of the Four Nations International Tournament in January 2019 in the male U21 category, held in
Santander (Spain). The questionnaire consisted of 18 items. Results: The most relevant results affirm that the
system is appropriate for the handball game at the municipal and school level at 5.35 and for high level sports at
4.10. The average satisfaction with this system is 4.34. By agents, the coaches obtained 5.4, the referees 4.5 and
the players 4.22. The Kruskal-Wallis test was carried out, which showed no significant differences in the mean
scores (p> 0.05) given by players, trainers and referees in different aspects related to the anti-tip system.
Conclusions:These results allow making a deep reflection and a change in handball regulations with the aim of
adapting them and guaranteeing a safer practice, not only for athletes and amateur users, but also for sports
facilities technicians who are responsible for the maintenance and handling of sports equipment.
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Introduction

Ensuring safety and promoting a safe environment for athletes in public and/or private sports spaces is,
among others, one of the key aspects for some agents in the sports sector, such as sports managers, trainers,
teachers, etc., as determined by the European Directive 2001/95/CE, of December 3rd, 2001 on product safety
and protection of public safety.

The safety and causes of accidents in sports are the focus of some studies (Castro-Maqueda& Amar-
Cantos, 2016; DeVivo, 1997; Engebretsen et al., 2013; Feletti&Goin, 2014; Invernizzi, Gabriele, Michielon,
Padulo&Scurati, 2019). According to the European Commission, 7,000 people died due to accidents or injuries
derived from sports between 2010 and 2012 (Kisser & Bauer, 2012), not referring to those caused directly by
sports equipment or facilities, as there is no official record in this matter.

The data in Spain appears in secondary sources, such as published news in the media (Garcia-Tascon,
2018a; Gavilan, 2011) or through surveys inrehabilitation and health centers (Garcia-Gonzalez, Albaladejo,
Villanueva &Navarro , 2014; Mitchell, Finch &Boufous, 2010).

Safety and injury prevention is a priority for sports organizations and the equipment used is vital for this
in many cases (Andrew, Chow, Knudson & Tillman, 2003; Iona et al., 2019; Karisik, S., Bozi¢, D. &Tiri¢, 2018;
Krauss, 2004). Specifically, for the EHF (European Handball Federation), the adaptation of equipment and
facilities is a measure to prevent injuries (European Association for Injury Prevention and Safety Promotion,
2010).

Sports equipment and, in particular, the goals cause accidents and even deaths worldwide (Blond &
Hansen, 1999; Centers for Disease Control and Prevention, 1994). In Spain, since 2000, 18 children have died in
sports accidents (Garcia-Tascon, 2018b), in Germany, between 1996 and 2013, six children were killed, and
eight more in Central European countries (Katthage&Thieme-Hack, 2013).

1695
Corresponding Author: . RAFAEL BAENA-GONZALEZ, E-mail: rbaecna@alu.ucam.edu




RAFAEL BAENA-GONZALEZ, MARTA GARCIA-TASCON, CARLOS CHAVARRIA-ORTIZ, ISIDORO
MART{NEZ-MARTIN Y ANA MAR{A GALLARDO

In order for a handball goal to be safe, it must comply not only with IHF federal regulations but also
with European regulations UNE-EN 749: 2004/AC: 2005 of handball goals, safety, functional requirements, and
test methods. In addition, new European regulation UNE-EN 16579: 2018 for portable and fixed goals,
functional requirements, safety and test methods (www.une.org) must be adhered to.

Therefore, the IHF (2019) states in its rulel: 2: “The goals must be firmly attached to the floor or to the
walls behind them”. On the other hand, European standard EN-749 differentiates between type 1 goals, whose
posts are inserted in the ground, and type 2 freestanding goals, which must be usedwith anti-tip systems (at least
one on each side (EN- 749, 2006: 8)), using the floor-anchoring system as an example. According toLatorre et al.
(2012, p. 4), “the current legal framework for sports facilities and materials is subject to extensive and disparate
community, national, regional and local regulations, as well as the specific rules of each sports federation”. It is
advisable to conduct a comprehensive review of the sports law because of the lack of harmony of terms and legal
obligations (Wang, Chen & Zhang, 2010).

Handball and other sports modalities are practiced mostly in multi-sports facilities, where the field is
divided into several spaces for the training of different groups at the same time (Hallman, Wicker, Breuer
&Schonherr, 2012; Martinez, Gallardo, Garcia-Tascon& Segarra, 2018; Phillips, Hannon & Molina, 2015), the
goals are placed in different parts of the field and the anchor systems cannot always be used because the floor or
the wall of the field is not suitable for it. Therefore, the goals are not always firmly fixed as indicated by federal
regulations.

The anti-tip system is the mechanism to provide stability and prevent the overturning of sports
equipment and it is considered a fundamental element to avoid accidents (Séanchez & Garcia-Tascon, 2016,
Latorre et al., 2012; del Campo &Piriz, 2016; Montalvo, Felipe, Gallardo, Burillo& Garcia-Tascon, 2010;
Garcia-Tascon, Gallardo, Blanco, Martinez-Lopez & Gonzélez, 2014).

There are few studies on alternative anti-tip systems in handball goals, as federal regulations do not
allow it. Specifically, the 2016 University World Handball Championship was played using the Tutigool Anti-Tip
system and the players were asked to give their opinion on this system in the game, obtaining average values of
5.66 out of 7.

There are few studies that consider rule changes or how the sports equipment influences the sports
(Andrew, Chow, Knudson & Tillman, 2003; Dosseville, 2007; Giatsis, Papadopoulou, Dimitrov &Likesas, 2003;
Koptev et al., 2017; O'Donoghue, 2012, Ortega, Castro & Laporte, 2008; Ronglan&Grydeland, 2006; Williams,
Hughes &O'Donoghue, 2005). All these studies on regulatory modifications proposespecific amendments after a
purely conceptual review (Ortega, Pifiar, Saldado, Palao& Gomez, 2012).

Likewise, there are few investigations that take into account the opinion of coaches and experts on these
possible modifications (Ortega, Pifiar, Salado, Palao& Goémez, 2012; Tarodo, Belmonte, Toro &Ruano, 2011;
Toro, Egido, Andrés & de Barranda, 2008; Vizcaino, Saenz-Lopez, Rebollo& Conde, 2014) and, to a much
lesser extent, the opinion of athletes or referees is taken into account to make such modifications (Castro-
Maqueda& Amar-Cantos, 2019; Coleclough, 2013; Francis & Jones, 2014; Toro, Angulo & Moreno, 2015).
Therefore, the objective of this study was to know the opinion of players, coaches and referees participating in
the 2019 Four Nations International Handball Junior Tournament on the influence of the anti-tip system with
counterweights called Tutigool on the safe practice of handball.

Methods
Participants

The study sample consisted of 60 subjects, 96.7% of whom were men and 3.3% were women. The
tournament was contested by four teams, showing different participation in thefilled-out questionnaires, with 21
respondents from Spain (37.5%), 17 from Germany (30.4%), 16 from Portugal (28.6%) and 2 from France
(3.6%); 85% were players, 8.3% coaches and 6.7% referees. Table 1 shows the average age and standard
deviation of the sample subjects.

Table . Mean and standard deviation of the ages of the participants

Profile N Mean SD

Player 51 19.63 0.72

Trainer 5 48 14.018

Referee 4 24.33 2.517

Total 60 22.27 8.812
Instrument

The questionnaire by Blanco et al. (2017) has been previously used in the World University Handball
Championship in 2016 (Spain),which was organized by the International University Sports Federation (FISU). A
small modification was made to it, which consistedin the addition of an item regarding the number of witnessed
accidents associated with goalposts. In a first stage, a bibliographic review was carried out, finding the pilot
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study taken as a reference; then the modified questionnaire was valued by a group of 8 experts consisting of 4
coaches, 3 players and a referee, all in the handball modality. These were first-division professional players and
coaches with international experience and a referee with more than ten years of experience and responsibility at
the national level in different arbitration committees. After the expert assessment of the content, the
questionnaire was adapted.

The final version of this questionnaire consists of 5 variables, which analyze sociodemographic data, 17
items on the use of sports equipment (Tutigool anti-tip system), and 1 item on witnessed accidents/hits related to
goalposts. Thirteen of these items havea Likert-type response format (1 = totally disagree or very bad; 7 = totally
agree or very well), 4 item have a dichotomous response (YES/NO), and 1 item has an ordinal-scale response
format (Many/Some/Not Many/Few/Very Few/None).

To carry out the present study, the goals with the Tutigool anti-tip system were used.This is a new system
created in Spain for the elimination/reduction of accidents. This system even improves the existing UNE-EN
749:2004/AC:2006 regulation "Playing Field Teams. Handball goalposts". It uses a permanent anti-tip system,
which guarantees the stability of the goalposts in any part of the field or track and the safety of the users at all
times, favoring the absorption of impacts during the game due to the fact that the goals are not anchored.
Procedure

The Federations of the participating teams (Germany, Spain, France and Portugal) were contacted to
report about the research study, as well as the IHF, to obtain authorization to use the Tutigool anti-tip system in
the tournament. Subsequently, the collaboration of those responsible for the sports facility was requested for the
reception and installation of the anti-tip system in the goalposts.
The next step was to deliver the survey to players, trainers and referees,who were then asked to fill out the
survey after having the experience of using this anti-tip system (3 matches per team).
Data analysis

The data were analyzed using the statistical program SPSS version 22 for Windows. An analysis of
averages, standard deviation, and minimum and maximum values was carried out and the percentages of each
item are shown in tables 2 and 3. The Kolmogorov-Smirnov normality test carried out on each group of
segmented data, based on the classification of the respondents, shows the presence of variables that significantly
depart from the normal distribution, for which nonparametric comparison methods were selected. To compare
the variances, the Levene test was used, as well as the Tambane test to compare the groups (post-hoc). Similarly,
the Kruskal-Wallis test and the contingency coefficient of Kendall's Tau-c were carried out to determine whether
the differences in the responses were significant.

Results

The results of the analysis carried out in three different sections are presented below.
1. About the knowledge and design of the Tutigool Anti-Tip System
As can be observed in Table 2, the results show that only 18.3% of the respondents knew about the Tutigool
Anti-Tip System and 27% indicated that it existed in their country of origin. Specifically, 21.56% of the players
knew the system and 31% of them indicated that it existed in their country of origin. Neither coaches nor
referees knew the system or that it even existed. Regarding the design of the system, it appealed to 49% of the
players, 60% of the trainers and 25% of the referees. Furthermore, none of the respondents had had previous
experience with the Tutigool Anti-Tip system.

Table II. Knowledge, existence and design of the Tutigool Anti-Tip System

Player Trainer 1 know about this anti-tip It exists in my home The design appeals to me
Referee system (no=0 or yes=1) country (no=0 or yes=1 (no=0 or yes=1)
N 51 51 51
Mean 0.22 0.31 0.49
Player SD 0.415 0.469 0.505
N 5 5 5
Mean 0 0 0.6
Trainer SD 0 0 0.548
N 4 4 4
Mean 0 0 0.25
Referee SD 0 0 0.5
N 60 60 60
Mean 0.18 0.27 0.48
Total SD 0.39 0.446 0.504

2. On the degree of satisfaction with the Tutigool Anti-Tip System

Table 3 shows the assessment of the players, coaches and referees with the Tutigool Anti-Tip System
and on the questions with a Likert 1-7 response format (questions 5-17). The mean value of satisfaction was 4.34
and it was observed that the best evaluation (5.40) was given by the trainers. The best rated items were those
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referring to the convenience of using the Tutigool Anti-Tip System in municipal sports centers and schools, both
obtaining 5.35, with the trainers rating 7 and 6.60, respectively. The same assessment distinguished between the
items on the increase of team safety in attack or defense positions (3.85 for both cases), with goalkeeper safety
being clearly higher (4.77). The item referring to the continuity of the game despite the fact that the goal was not
anchored was the worst valued (3.82). The novelty of the system was valued with 4.65 points, uniformity with
4.72 and the difficult alteration or manipulation of the system with 4.75.

Table II1.Opinionon the Tutigool Anti-Tip System

Variables Players Trainers Referees Total

Mean SD Mean SD Mean SD Mean SD
It is innovative 4.53 1.93 5.6 1.67 5 0.81 4.65 1.86
It increases the safety of the , 5 1.88 5.4 2.07 5 0.81 4.62 1.84
game
It increases the goalpost’s , 1.75 5.8 1.78 55 0.57 4.62 1.74
mobility
It increases the goalkeeper’s o4 1.82 5.8 1.64 5.25 125 477 1.78
safety
!t increases the team’s safety 375 1.92 4 1.87 5 0 3.85 1.86
in attack
[t increases the team’s safety 5 g 2.12 3.8 2.16 475 0.5 3.85 2.04
in defense
ft facilitates the  game’s 5 o 1.81 3.6 2.19 3.75 1.25 3.82 1.79
continuity
The structure is uniform 4.59 1.59 6.2 1.78 4.5 1.73 4.72 1.64
The structural alteration is 4 5 1.74 5.8 2.16 475 0.5 475 1.73
difficult
It is suitable for municipal 529 1.64 7 0 4 115 535 1.64
sports centers
It is suitable for schools 5.27 1.55 6.6 0.89 4.75 0.95 5.35 1.51
[t is suitable for high-level 5 4 2.1 5 255 45 0.57 4.1 2.07
competition
Overall opinion 4.22 1.62 54 1.94 4.5 0.57 4.34 1.61

In general, and according to the Kruskal-Wallis test (Table 4), no significant differences were observed in the
mean scores (p> 0.05) given by players, trainers and referees for different aspects related to the anti-tip system (3
groups of independent variables). Only variable 10 (it is convenient for municipal sports centers) shows
significant differences (p <0.05).

Table IV. Kruskal-Wallis Test “*

Chi-Square Asymp. Sig.
It is innovative 1.566 (2) 0.457
It increases the safety of the game 1.336 (2) 0.513
It increases the goalpost’s mobility 4.261 (2) 0.119
It increases the goalkeeper’s safety 2.661 (2) 0.264
It increases the team’s safety in attack 2.659 (2) 0.265
It increases the team’s safety in defense 1.301 (2) 0.522
It facilitates the game’s continuity 153 (2) 0.926
The structure is uniform 4.877 (2) 0.087
The structural alteration is difficult 3.635(2) 0.162
It is suitable for municipal sports centers 10.329 (2) **.006
It is suitable for schools 5.269 (2) 0.072
It is suitable for high-level competition 1.317 (2) 0.518
Overall opinion 3.038 (2) 0.219

a. Kruskal-Wallis test
b. Grouping variable: Player, trainer or referee
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Table 5 presents the groups of data to be compared, which show non-homogeneous variances according to the
Levene test (p <0.05).

Table V. Test of Homogeneity of Variances

Variable 10: It is suitable for municipal sports centers(1 to 7)
Levene Statistic dfl df2 Sig.
7.204 2 57 .002

The Tamhane test (Table 6) was performed to compare the groups (post-hoc). There were no
significant differences between players and referees; however, the average rating of the trainers was significantly
higher than that of the players and referees.

Table VL. MultipleComparisons
It is suitable for municipal sports

Tamhane

Player Player 95% Confidenceinterval

Trainer Trainer Mean Std. error Sig.

Referce Referce difference (I-J) Lowerbound Upperbound

Player Trainer -1.706" .230 .000 -2.27 -1.14
Referee 1.294 621 284 -1.15 3.74

Trainer Player 1.706" .230 .000 1.14 2.27
Referee 3.000" 577 041 21 5.79

Referee Player -1.294 .621 284 -3.74 1.15
Trainer -3.000° 577 .041 -5.79 -21

*. The mean difference is significant at the 0.05 level.

3.0n the number of accidents/hits witnessed by the three participating agents

Regarding the number of hits and injuries that the three analyzed agents have witnessed in their lifetime,
Table 7shows that 85% of these events were observed by players, 8% by trainers and 7% by referees. It is
relevant that almost 20% of the respondents, mainly players, had never witnessed any accidents/hits, 40%
indicated having witnessed few or very few cases, 16.70% not many cases and 23.3% some or many cases.
Kendall's Tau-c contingency coefficient indicates that there were no significant differences in witnessed
accidents/hits (p> 0.05).

Table VII. Cross Tabulation. Hits/accidents witnessed by players, trainers and referees

Player Trainer Referee Total
Count 1 1 0 2
ManyC21) o) of Total 1.70% 1.70% 0.00% 3.30%
Some (16- Count 11 0 1 12
20) % of Total 18.30% 0.00% 1.70% 20.00%
Notmany  Count 6 1 3 10
Hits/accidents (11-15) % of Total 10.00% 1.70% 5.00% 16.70%
witnessed Few  (6- Count 10 0 0 10
10) % of Total 16.70% 0.00% 0.00% 16.70%
Very few Count 12 2 0 14
(1-5) % of Total 20.00% 3.30% 0.00% 23.30%
None Count 11 1 0 12
% of Total 18.30% 1.70% 0.00% 20.00%
Total Count 51 5 4 60
% of Total 85.00% 8.30% 6.70% 100.00%
Symmetric Measures
Value ?;Z?:p - Std. Approx.T° Approx Sig.
Ordinal by ordinal Kendall’s tau-c  -0.089 0.076 -1.175 0.24
Valid Cases 60

a. Not assuming the null hypothesis.
b. Using the asymptotic standard error assuming the null hypothesis
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Discussion

The aim of thisstudywas to analyze the opinion of the players, coaches and referees in the 2019 Four
Nations International Handball Junior Tournament on the use of the Tutigool Anti-Tip System, as a preventive
measure in the game.

It was observed that the Tutigool Anti-Tip System, prior to the tournament played by the surveyed
subjects, was poorlyknown (18%). This could be due to the novelty of the system and to the fact that handball
regulations did not allow the use of this type of anti-tip system, since the goals must be firmly attached to the
floor or to the wall behind it (IHF, 2019). In addition to the present study, an official handball tournament has
been played with unattached goalposts, which was at the University World Cup held in Antequera (Spain),
where the pilot study of Blanco et al. (2016) was conducted.

Regarding the design of the Tutigool Anti-Tip System, it appealedto 48% of the participants,who valued
its noveltywith 4.65 points, a value lower than that shown in the previous championship played with this system,
which was 5.5 (Blanco et al., 2016). The technological innovations of sports equipment and the materials that
compose it produce numerous advances in the development, safety and performance of sports (Bhudolia,
Perrotey& Joshi, 2015; Potts &Ratten, 2016; Ratten, 2016).

Regarding the general satisfaction with the TutigoolAnti-Tip System, the mean value given by the
participants was 4.34, a value lower than that obtained in the study of Blanco et al. (2016), where the value
obtained was 5.66. However, these authors recorded the opinion of the teams in general,whereas, in this study,
the general satisfaction of players (4.22), trainers (5.4) and referees (4.5) was distinguished independently. The
opinion of sports agents is important for making future changes in regulations, assessing those that have already
been modified and preventing injuries (Brown, Verhagen, Mechelen, Lambert & Draper, 2016; Toro, Lopez &
Lopez, 2012).

According to the statistical test carried out (Tamhane test), no significant differences were observed
between players and referees; however, the mean rating of the trainers was significantly higher than those
corresponding to players and referees.

The items that were best-valued by the 3 different types of agents were those referring to the use of the
Tutigool Anti-Tip System for municipal sports centers and schools, with 5.35 points for both, a result similar to
that obtained by Blanco et al. (2016), whoreported 5.57 and 5.66, respectively. Children and adolescents spend a
large part of their time in schools and in municipal sports facilities, thus the access, conditions and use of these
spaces is essential to prevent injuries and accidents and to guarantee safety (Limstrand&Rehrer, 2008;
Morrongiello& Shell, 2010; Rafoss&Troelsen, 2010; Salminen, Kurenniemi, Raback, Markkula &Lounamaa,
2014; Timpka&Ekstrand, 2006).

According to the analysis carried out (Kruskal-Wallis), no significant differences were observed in the
mean scores given by the agents (p> 0.05), and, with respect to the variables, only the one referring to the use of
the system in municipal sports centers showed significant differences.

Regarding the use of the anti-tip system for high-level competition, this item was valued with 4.10
points,which is lower than the 5.41 pointsreported by Blanco et al. (2016). It would be advisable to play more
tournaments with the Tutigool Anti-Tip System in the goalposts to collect more opinions of the agents involved
in handball (Cafadas, Ibaiiez &Leite, 2015; Morris & O'Connor, 2017; Torres, Rosende, Rodriguez, Gonzalez &
Ivette, 2019).

With respect to whether the use of the TutigoolAnti-Tip System can increase the goalkeeper's safety,
the mean rating was 4.77,which isbelow the 5.59 points given in the study of Blanco et al. (2016), while the
trainers gave 5.8 points. Both studies show a higher assessment of this item with respect to the increase in
security for attackers and defenders. In handball, neither attacking nor defending players are allowed to invade
the delimited area of six meters, thus there are more possibilities for the goalkeeper to contact the goalpost (IHF,
2019). Individual tactical actions of the goalkeeper are analyzed in numerous studies (Agras,
Ferragut&Abraldes, 2016; Baena-Gonzalez, Lozano, Gallardo, Chavarria& Garcia-Tascon, 2020; Cétalin, Ton,
Gheorghe, & Julien, 2018; Costa et al., 2017; CaGarcia-Angulo & Garcia-Angulo, 2018; Gutierrez-Davila,
Rojas, Ortega, Campos &Parraga, 2011).

Another issue to highlight is the mobilityof the goalpost with the Tutigool Anti-Tip System, which was
valued with 4.62 points, a result lower than the 5.69 points reported by Blanco, et al. (2016). Currently, different
sports modalities are carried out in sports facilities, e.g., Mini Handball (Vuleta, Milanovi¢&Caéi¢, 2013).
Trainings of several groups or teams take place at the same time, thus the track must be shared (Dello, Vigotsky,
Laver & Halperin, 2019: Rafoss&Troelsen, 2010). The goals are placed according to the needs of the users and
possibilities of sports facilities, although the use of anchoring systems is not always possible, so they do not
remain firmly attached to the floor or to the wall behind them. The Tutigool Anti-Tip System guarantees the
security of the goal in any part of the field without the need to use screws to attach the goal.

Regarding the items on the alteration and uniformity of the structure, they were given 4.75 and 4.73 points,
respectively, which are lower than those observed in the study of Blanco et al. (2016), who reported values of
5.54 and 5.36, respectively. It should be noted that the Tutigool Anti-Tip System is attached to the goal structure
by welding or anti-theft screws and adaptations to each model of goalposts can vary the performance of the
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system and, therefore, vary the results of future studies. The characteristics and conditions of anti-tip systems in
the goals are considered a fundamental factor to prevent accidents (del Campo &Piriz, 2016; Garcia-Tascon et
al., 2014; Latorre, 2008; Latorre et al., 2012; Montalvo et al., 2010; Sanchez & Garcia-Tascon, 2016).

According to the accidents/hits witnessed, the players observed 85% of the total accidents/hits, the
trainers 8% and the referees 7%. This difference is due to the fact that 85% of the participants in the study are
players. Similarly, Kendall's Tau-c contingency coefficient indicates that there were no significant differences in
witnessed accidents/hits (p> 0.05). This item was included in the questionnaire with respect to the one used by
Blanco et al. (2016). Sports accidents are not officially registered; therefore, it would be essential to gather this
information in order to implement detection, control and prevention actions (Garcia-Gonzalez et al., 2014;
Garcia-Tascon, 2018a; Gavilan, 2011)

Some of the limitations of the study are the scarcity of the sample obtained from the French team, with
only two completed questionnaires, and possible misinterpretations of the language, since the questionnaire was
only conducted in English and Spanish.

Further researchshould focus on the application of this study to other interest groups, with the aim of expanding
the study sample, as well as the correlational analysis of the variables described.

Conclusion

This study aims to show the opinion of the players, trainers and referees participating in the Four
Nations International Handball Junior Tournament on the influence of the anti-tip system with counterweights
for goalposts called Tutigool.

Only 18.3% of the players knew about the Tutigool Anti-Tip System, whereas both trainers and referees
were unaware of it. The overall satisfaction was 4.34 out of 7 points, and there were no significant differences
between players and referees; however, the average rating of the trainers was significantly higher.

Of all the variables analyzed, the best-valued were those referring to the convenience of using the
Tutigool Anti-Tip system in municipal sports centers and schools, with both obtaining 5.35 out of 7 points.
Significant differences were observed between the analyzed agents regarding the use of this system in municipal
sports centers.

Of all participants, 23.3% hadwitnessed many or some accidents/hits against goals, with the players
being the ones who witnessed most of these events (85%); in this sense, no significant differences were detected.
Finally, the Tutigool Anti-Tip System is considered suitable for the prevention and reduction of possible injuries
due to contact with the goalpost, favoring absorption in the event of an impact as it is not anchored,thus
preventing it from falling.

This study sets a milestone in handball safety. The proposal was considered by the IHF with the aim of
improving the safety of this sport and preventing accidents. In March 2019, the 1: 2 rule of the official regulation
was modified, which currently affects 209 countries around the world.

Practical applications

The practical application of the study is to propose the use of a new anti-tip system for handball and
futsal goalposts as an accident-prevention measure in handball practice and in sports facilities in general.
Moreover, through the opinion of players, coaches and referees, it helps to sensitize the regional, national and
international handball federations on the use of an alternative goalposts anti-tip system as a measure to reduce
impacts and injuries.

Acknowledgements

The authors thank Antonio Gonzalez Canovas for lending the TutigoolAnti-Tip System, the Sports
Department of Santander Council, the Royal Spanish Handball Federation and the International Handball
Federation. The extracted results from this investigation have contributed to adopting changes in the federal
regulations of handball.

References

Agras, H., Ferragut, C. & Abraldes, J. A. (2016). Match analysis in futsal: a systematic review. International
Journal of Performance Analysis in Sport, 16(2), 652-686.
https://doi.org/10.1080/24748668.2016.11868915

Andrew, D. P. S., Chow, J. W., Knudson, D. V. & Tillman, M. D. (2003).Effect of ball size on player reaction
and racket acceleration during the tennis volley. Journal of Science and Medicine in Sport, 6(1), 102-
112. https://doi.org/10.1016/S1440-2440(03)80013-0

Baena-Gonzalez, R., Lozano, D., Gallardo, A. N., Chavarria-Ortiz, C. & Garcia-Tascon, M. (2020). Influence of
the handball goal anti-tip system through the game actions observation method: 2019 Four Nations
International Handball Junior Tournament. International Journal of Performance Analysis in Sport, (I-
16) https://doi.org/10.1080/24748668.2020.1749967

1701

JPES ®  www.efsupit.ro



RAFAEL BAENA-GONZALEZ, MARTA GARCIA-TASCON, CARLOS CHAVARRIA-ORTIZ, ISIDORO
MART{NEZ-MARTIN Y ANA MAR{A GALLARDO

Bhudolia, S. K., Perrotey, P. &Joshi, S. C. (2016). Experimental investigation on suitability of carbon fibre thin
plies for racquets. Proceedings of the Institution of Mechanical Engineers, Part P: Journal of Sports
Engineering and Technology, 230(2), 64—72. http://:doi.org/10.1177/1754337115598489

Blanco-Luengo, D., Diaz-Cabrera, J. A., Torres-Pinazo, J., Carmona-Alamos, L. C., & Garcia-Tascon , M.
(2017).User satisfaction with the Tutigool handball/futsal goal anti-tip system: 2016 World University
Handball Chanpionship. Pilot study. J. Corral & C. Gomez-Gonzélez, El uso de datos en la Economia
del Deporte. Mirando hacia el futuro 308-311. Ediciones de la Universidad de Castilla-La Mancha.
http://doi.org/10.18239/jor 11.2017.03(in Spanish)

Blond, L., & Hansen, L. B. (1999). Injuries caused by falling soccer goalposts in Denmark. British journal of
sports medicine, 33(2), 110-112. https://doi.org/10.1136/bjsm.33.2.110

Brown, J.C., Verhagen, E., van Mechelen, W.Lambert, M. & Draper, C. E. (2016). Coaches’ and referees’
perceptions of the BokSmart injury prevention programme. International Journal of Sports Science &
Coaching, 11(5), 637—-647. https://doi.org/10.1177/1747954116667100

Cafiadas, M., Ibafiez, J. S. &Leite, N. (2015). A novice coach’s planning of the technical and tactical content of
youth basketball training: A case study. International Journal of Performance Analysis in Sport, 15(2),
572-587.
https://doi.org/10.1080/24748668.2015.11868815

Castro-Maqueda, G. & Amar-Cantos, F. (2019). Preventing Injuries Among Water Polo Players: A quantitative
Survey. Journal of  Physical Education and Sport, 19(4), 1496-1501.
https://doi.org/10.7752/jpes.2019.s4216

Catalin, P. M., Ion, M., Gheorghe, S. & Julien, F. L. (2018). Identification of particularities of the conception
and application of training programs of goalkeepers specialized in the performance handball.
Environment, 18(4), 2248-2252. https://doi.org/10.7752/jpes.2018.04338

Centers for Disease Control and Prevention. (1994). Injuries associated with soccer goalposts--United States,
1979-1993.  MMWR:  Morbidity  and  mortality ~ weekly  report,  43(9), 153-155.
https://doi.org/10.1001/jama.1994.03510400019008

Coleclough, J. (2013). Soccer coaches’ and referees’ perceptions of tackle incidents with respect to the laws of
the game. [International Journal of Performance Analysis in Sport, 13(2), 553-566.
https://doi.org/10.1080/24748668.2013.11868669

Costa, G., Pedrosa G. F., Souza, N., Gemente, F., Freire, A. B. & Castro, H. (2017).Type of game practiced in
handball according to the positions of the attackers: analysis of the Women’s World Handball
Championship 2015. International Journal of Performance Analysis in Sport, 17(3), 360-373.
https://doi.org/10.1080/24748668.2017.1345197

Del Campo, V. L. & Piriz, R. S. (2016). Analysis and evaluation of the satety of sports school sports facilities
and equipment in Merida (Extremadura). RETOS. Nuevas Tendencias en Educacion Fisica, Deporte y
Recreacion, (29), 66-71. https://recyt.fecyt.es/index. php/retos/article/view/34364/21776(in Spanish)

Dello, A. 1., Vigotsky, A. D., Laver, L. & Halperin, I (2018). Beneficial Effects of Small-Sided Games as a
Conclusive Part of Warm-up Routines in Young Elite Handball Players. Journal of strength and
conditioning research. https://doi.org/10.1519/JSC.0000000000002983

DeVivo, M. J. (1997). Causes and costs of spinal cord injury in the United States. Spinal Cord, 35(12), 809-13.
https://doi.org/10.1038/sj.sc.3100501

Dosseville, F. E. (2007). Influence of ball type on home advantage in French professional soccer. Percept Mot
Skills, 104(2), 347-351. https://doi.org/10.2466/PMS.104.2.347-351

Engebretsen, L., Soligard, T., Steffen, K., Alonso, J. M., Aubry, M., Budgett, R. & Palmer-Green, D. (2013).
Sports injuries and illnesses during the London Summer Olympic Games 2012. British journal of sports
medicine, 47(7), 407-414. https://doi.org/10.1136/bjsports-2013-092380

European Association for Injury Prevention and Safety Promotion. (2010). FEurosafe. Obtenido de
www.eurosafe.eu.com/publication/policy-briefing

EN 16579:2018. Playing field equipment — Portable and permanent socketed goals — Funtional, safety
requirements ad test methods.Retrieved March 19, 2020, fromhttp://www.une.org/encuentra-tu-
norma/busca-tu-norma/norma?c=N0060181

EN 749:2004/AC:2006 Playing field equipment — Handball goals Functional and Safety requirements, test
methods. Retrieved March 19, 2020, from http://www.une.org/encuentra-tu-norma/busca-tu-
norma/norma?Tipo=N&c=N0035937

European Union. Directive (UE) Directive 2001/95/EC of the European Parliament and of the Council of 3
December 2001 on general product safety. Retrieved April 15, 2020, from
https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32001L0095&from=ES

Feletti, F. & Goin, J. (2014). Accidents and injuries related to powered paragliding: a cross-sectional study. BMJ
Open, 4(e005508), 1-7. https://doi.org/10.1136/bmjopen-2014-005508

1702

JPES ®  www.efsupit.ro



RAFAEL BAENA-GONZALEZ, MARTA GARCIA-TASCON, CARLOS CHAVARRIA-ORTIZ, ISIDORO
MART{NEZ-MARTIN Y ANA MAR{A GALLARDO

Francis, J., & Jones, G. (2014). Elite Rugby Union Players Perceptions of Performance Analysis. International
Journal of Performance Analysis in Sport, 14(1), 188-207.
https://doi.org/10.1080/24748668.2014.11868714

Garcia-Angulo, A. & Garcia-Angulo, F. J. (2018).Analysis of corner kicks in relation to performance in the
UEFA euro futsal 2016. Jowrnal of Sport and Health Research, 10(3), 403-414.
www.journalshr.com/papers/Vol%2010_N%203/JSHR%20V10_3_8.pdf(in Spanish)

Garcia-Gonzalez, C., Albaladejo, R., Villanueva, R., & Navarro, E. (2014). Determining factors of sport injuries
in amateur sports in Spain. Motricidad: European Journal of Human Movement, 33, 137-151.
https://www.eurjhm.com/index.php/eurjhm/article/view/337

Garcia-Tascon, M. (2018a). The Pablo Olavide University (Seville) has opted for progress in research on sports
safety. Mondolbercia.com.Retrieved Abril 21, 2020, from
https://news.mondoiberica.com.es/universidad-pablo-olavide-sevilla-apuesta-investigacion-seguridad-
deportiva/(in Spanish)

Garcia-Tascon, M. (2018b). Beyond the manager’s legal responsibility. Deporcam, 40, 6-7
https://www.circulodegestores.com/recursos/documentos/send/3-revista-deporcam/30-revistadeporcam-
n%C2%BA40(in Spanish)

Garcia-Tascon, M., Gallardo, A. G., Luengo, D. B., Martinez-Lopez, A.J. & Gonzalez, 1. M. (2014). Analysis of
security compliance of sport equipment in public management by the municipal sports institute of
Seville (Spain). CCD. Cultura_Ciencia_Deporte, 9(6), 129-138.
https://doi.org/10.12800/ccd.v9i26.431(in Spanish)

Gavilan, F. (2011). A total of 16 children have died from the fall of a goal or a basketball korb in Spain. /IDEAL.
Retreived April 12, 2020, from https://www.ideal.es/granada/20110302/local/almeria/total-menores-
muerto-caida-201103012247.html(in Spanish)

Giatsis, G., Papadopoulou, S., Dimitrov, P. & Likesas, G. (2003). Comparason of beach volleyball team
performance parameters after a reduction in the court’s dimensions. International Journal of Volleyball
Research, 6(1), 2-5. https://doi.org/10.1080/24748668.2003.11868276

Gutierrez-Davila, M., Rojas, F. J., Ortega, M., Campos, J. &Parraga, J. (2011). Anticipatory strategies of team-
handball goalkeepers. Journal of Sports Sciences, 29(12), 1321-1328.
https://doi.org/10.1080/02640414.2011.591421

Hallman, K., Wicker, P., Breuer, C. & Schonherr, L. (2012). Understanding the importance of sport
infrastructure for participation in different sports — findings from multi-level modeling. European Sport
Management Quarterly, 12(5), 525-544. https://doi.org/10.1080/16184742.2012.687756

IHF (2019). ihf.info. Obtenido de https://www.ihf.info

Invernizzi, P., Gabriele, S., Michielon, G., Padulo, J. &Scurati, R. (2019). The "Safe Falls, Safe Schools"
multicentre  international  project:evaluation and analysis of backwardsfallingability in
Italiansecondaryschools.  Journal of Physical Education and Sport, 19(5), 1871-1877.
https://doi.org/10.7752/jpes.2019.s5277

Iona, T., Masala, D., Francesco, T., Mascaro, V., Iona, A., Ammendolia, A. (2019). Original Article Relationship
betweenmouthguards use, dental injuries and infection in young combat sport athletes. Journal of
Physical Education and Sport, 19(5), 1878-1884. https://doi.org/10.7752/jpes.2019.s5278

Koptev, O., Osipov, A., Kudryavtsev, M., Zhavner, T., Vonog, V.V., Fedorova, P., Vapaeva, A.V., &Kuzmin,
V. (2017). Estimation Degree of Changes Influence in Competition Rules on the Contests Ratios of
Judo Wrestlers of Lightweight Categories in Russia and Kyrgyzstan. Journal of physical education and
sport, 17,2067.

Limstrand, T. &Rehrer, N. J. (2008). Young people's use of sports facilities: A Norwegian study on physical.
Scandinavian Journal of Public Health, (36)5, 452-459. https://doi.org/10.1177/1403494807088455

Karisik, S., Bozi¢, D., &Tiri¢, T. (2018). Influence of ball resin to shot accuracy in handball. European Journal
of Physical Education and Sport Science, 18(2), 1035-1039. https://doi.org/10.7752/jpes.2018.s2153

Katthage, J. & Thieme-Hack, M. (2013).Sport field as an adventure playground. Stadt + Griin, 9, 49-54.
https://stadtundgruen.de/artikel/sportplatz-als-abenteuerspielplatz-4264.html(in German)

Kisser, R. & Bauer, R. (2012). Sports injuries in the European Union. Injury Prevention, 16, A211-A211.
https://doi.org/10.1136/ip.2010.029215.752

Krauss, M. D. (2004). Equipment innovations and rules changes in sports. Current sports medicine reports, 3(5),
272-276. https://doi.org/10.1007/s11932-004-0053-6

Latorre, P. (2008). Metodologia para el analisis y evaluacion de la seguridad de los espacios y equipamientos
deportivos escolares. Apunts Educacion Fisica y Deportes, 93, 62-70.
https://www.um.es/innova/OCW/actividad_fisica_salud/lecturas/seguridad_instalaciones.pdf

Latorre, P. A., Mgjia, J. A., Gallego, M., Muiloz, A., Santos, M. A. & Adell, M. (2012). Analysis of safety for
the sports facilities of Jaen provincial sport game. Journal of Sport & Health Research, 4(1), 57-66.
http://www.journalshr.com/papers/Vol%204 N%201/V04 1 6.pdf(in Spanish)

1703

JPES ®  www.efsupit.ro



RAFAEL BAENA-GONZALEZ, MARTA GARCIA-TASCON, CARLOS CHAVARRIA-ORTIZ, ISIDORO
MART{NEZ-MARTIN Y ANA MAR{A GALLARDO

Martinez, A. J., Gallardo, A. M., Garcia-Tascon, M. & Segarra, E. (2018). Analysis of participation in the
schoolar sports’ (9-18 years), promotion the sport program in the region of Murcia. Journal of Sport
and Health Research, 10(1), 101-116.
http://www.journalshr.com/papers/Vol%2010_N%201/JSHR%20V10_1_8.pdf(in Spanish)

Mitchell, R., Finch, C., & Boufous, S. (2010). Counting organised sport injury cases: evidence of incomplete
capture from routine hospital collections. Journal of science and medicine in sport, 13(3), 304-308.
https://doi.org//10.1016/j.jsams.2009.04.003

Montalvo, J., Felipe, J. L., Gallardo, L., Burillo, P. & Garcia-Tascon, M (2010). The high school sports facilities
for review: An assessment of the province of Ciudad Real. Retos. Nuevas tendencias en Educacion,
(17), 59-61. https://recyt.fecyt.es/index.php/retos/article/view/34679/18787(in Spanish)

Monrroguiello, B. & Shell, S. (2010). Child Injury: The Role of Supervision in Prevention. American Journal of
Lifestyle Medicine, 4(1), 65-74. https://doi.org/10.1177/1559827609348475

Morris, G. & O’Connor, D. (2017). Key attributes of expert NRL referees. Journal of Sports Sciences. 35(9),
852-857.
https://doi.org/10.1080/02640414.2016.1194524

O'Donoghue, G. P. (2012). The effect of rule changes in World Series Netball: a simulation study. International
Journal of Performance Analysis in Sport, 12(1), 90-100.
https://doi.org/10.1080/24748668.2012.11868585

Ortega, E., Pifiar, M. 1., Salado, J., Palao, J. M. & Gomez, M. A. (2012). Analysis of the competition rules of
children in basketball. RICYDE. Revista Internacional de Ciencias Del Deporte, 29(8), 142-150.
http://doi.org/10.5232/ricyde2012.02803(in Spanish)

Phillips, D., Hannon, J. & Molina, S. (2015). Teaching Spatial Awareness is Small-Sided Games. International
Journal of Performance, 28(2), 11-16. https://doi.org/10.1080/08924562.2014.1001101

Potts, J., Ratten, V. (2016). Sports innovation: introduction to the special section. Innovation Management,
Policy & Practice. 18,233-237. http://:doi.org/10.1080/14479338.2016.1241154

Rafoss, K.&Troelsen, J. (2010). Sports facilities for all? The financing, distribution and use of sports facilities in
Scandinavian countries. Sport in Society. 13(4), 643-656. https://doi.org/10.1080/17430431003616399

Ratten, V. (2016). Sport innovation management: towards a research agenda. Innovation Organization and
Management, 18(3), 238-250. https://:doi.org/10.1080/24748668.2006.11868351

Ronglan, L. T. & Grydeland, J. (2006). The effects of changing the rules and reducing the court dimension on
the relative strengths between game actions in top international beach volleyball. International Journal
of Performance Analysis in Sport, 6(1), 1-12.
https://:doi.org/10.1080/24748668.2006.11868351

Salminen, S., Kurenniemi, M., Raback, M., Markkula, J. &Lounamaa, A. (2014). Frontiers in Public Health, 1,
76. https://:doi.org/10.3389/fpubh.2013.00076

Sanchez, J. H. & Garcia-Tascon, M. (2016). Review of studies and research on the prevention of accidents and
injuries in physical education: Proposals and measures to minimize or avoid risks.EmdsF: revista
digital de educacion fisica, (43), 25-52.
https://emasf.webcindario.com/Revision_de_estudios_e_investigaciones sobre la_prevencion _de_acci
dentes_y lesiones_en_ EF.pdf(in Spanish

Tarodo, J. S., Belmonte, M. B., Toro, E. O. & Ruano, M. G. (2011).Opinion of coaches on the distribution of
technical-tactical content and teaching in different categories of basketball training. Cuadernos de
Psicologia del Deporte, 11(2), 51-62.https://revistas.um.es/cpd/article/view/132931(in Spanish)

Timpka, T., Ekstrand, J. &Svanstrém, L. (2006). From Sports Injury Prevention to Safety Promotion in Sports.
Sports Medicine, 36(9), 733-745 https://doi.org/10.2165/00007256-200636090-00002

Toro, E. O., Angulo, A. G. & Moreno, R. M. (2015). Handball rules modification in youth categories according
to players’ opinion. AGON, 5(1), 27-34. https://dialnet.unirioja.es/servlet/articulo?codigo=6706990(in
Spanish)

Toro, E. O., Egido, J. J., Andrés, J. P. & de Barranda , P. S. (2008). Desing and validation of a questionnaire to
evaluate the preferences and satisfactions in youth basketball players. Cuadernos de psicologia del
deporte, 8(2), 39-58. https://revistas.um.es/cpd/article/view/54281(in Spanish)

Toro, E. O., Lopez, F. J., & Lopez, M.1. (2012).Rule changes in training basketball: new equipment, a new
perspective. In A. Antliinez, & S. Ibafiez, EI camino hacia la excelencia en baloncesto (pp. 135-160).
Wanceulen Editorial Deportiva, S.L.
https://books.google.de/books?id=ai8ACwWAAQBAJ&printsec=frontcover&hl=es&source=gbs_ge sum
mary_r&cad=0#v=onepage&q&f=false(in Spanish)

Torres, G. T., Rosende, L. D. C., Rodriguez, D. R., Gonzalez, M. V., Ivette, A. (2019). Disefio y validacion de un
cuestionario para conocer las decisiones de programacion de los contenidos del entrenamiento en
balonmano (PCE-BM). Retos: nuevas tendencias en educacion fisica, deporte y recreacion, (36), 427-
434 https://ruc.udc.es/dspace/bitstream/handle/2183/23946/TorresTobio_Gabriel 2019 Disefio_validac

1704

JPES ®  www.efsupit.ro



RAFAEL BAENA-GONZALEZ, MARTA GARCIA-TASCON, CARLOS CHAVARRIA-ORTIZ, ISIDORO

MARTINEZ-MARTIN Y ANA MARIA GALLARDO

i6n_cuestionario_

in Spanish)

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=LEGISSUM%3A121253

rogramacion_contenidos_entrenamiento_balonmano.pdf?sequence=4&isAllowed=

Vizcaino , C. D., Saenz-Lopez, P. B., Rebollo, G. J. & Conde, C. G. (2014).Opinion of coaches, referees, and
experts about teaching of minibasket from a quialitative perspective. RETOS. Nuevas Tendencias en

Educacion Fisica, Deporte y Recreacion, (25), 9-12. Obtenido de
http://www.redalyc.org/articulo.0a?id=345732291002(in Spanish)

Vuleta, D., Milanovi¢, D., &Caéi¢, L. B. (2013). The Effects of Mini-Handball and Physical Education Classes
on Motor Abilities of Children of Early School Age. Croatian Journal of Education, 15(4), 111-146.

https://hrcak.srce.hr/index.php?show=clanak&id clanak jezik=170082

Wang, Q. S., Chen, G. & Zhang, H. Z. (2010). Enactment and perfection of sport legal liabilities [J]. Journal of
Physical Education, 2.http://en.cnki.com.cn/Article_en/CJFDTotal-TYXK?201002004.htm
Williams, J., Hughes, M., & O'Donoghue, P. (2005). The effect of rule changes on match and ball in play time in

rugby union. [International Journal of Performance Analysis Sport,  5(3), 1-11.
https://doi.org/10.1080/24748668.2005.11868333
Appendix
Questionnaire Anti-tip system “Tutigool”
Dichotomous-response items
1. I already know this type of system Yes No
2. This kind of system exists in my country Yes No
3. I have previous experience playing/coaching with this system before this study/tournament Yes No
4. Its design appeals to me Yes No
Likert-response items
I consider that ...
Totally agree or very well Totally disagree or very bad
5. ... the proposal of this type of goalpost is innovative/novel 1 23 4567
6. ...can be useful to increase/boost security/safety by not being anchored during the training/game 1 2 3 45
7. ... might be useful to increase (speed up) movements, since it facilitates the displacement of the 1 234567
goalpost
8. ... can increase the goalkeeper’s safety 1 23 456 7
9. ... can increase the team’s safety in the attack position 1 23 4567
10. ... can increase the team’s safety in defensive position 1 2 3 45 67
11. ... can facilitate the game continuity in spite of not being fixed to the floor/wall 1 2 3 456 7
12. ... the structure is uniform 1 23 456 7
13. ... the structural alteration is difficult 1 23 45 67
14. ... it is suitable for municipal sports centers 1 23 45 67
15. ... it is suitable for students to play/train (schools) 1 23 45 67
16. ... it is suitable for high-level sportscompetition 1 2 3 456 7
17. Overall opinion on the proposal of using anti-tip systems 1 2 3 4567
Scale-response items
Many (>21)
Some (16-20) No
18. How many accidents/hits against goalposts have you witnessed? Not many (11-15)
Few (6-10) Very
few (1-5) None
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