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Abstract - The performance of goalkeepers can predict the final ranking of teams in tourna-
ments. The aim of the study was to examine the percentages of goalkeepers of different national 
teams, according to the position on the field from which the pitch was taken, the location of 
the pitch in the goal and the ranking of the game. To this end, a documentary study based on 
the data collected by the International Handball Federation was carried out with 24 national 
teams that took part in the last absolute handball world championship (Germany 2017). The 
sample consisted of 7606 pitches made in 83 matches. The results showed that the highest 
percentage of saves was obtained with shots taken from the 9 meters and to the central and 
middle zone of the goal, and the lowest with throws in fast-breaks and to the lower and lateral 
areas of the goal. There were no significant differences in the variables analyzed according to 
the game ranking, except in pitching zone 1.
Key words: Efficiency; Gender analysis; Indicators; Sports performance 

Resumo – O desempenho do goleiro pode prever a classificação final das equipas em torneios. O 
objetivo do estudo foi examinar as porcentagens de defesas feitas por goleiros de diferentes seleções, 
de acordo com a posição no campo de onde o chute foi feito, a localização do chute no gol e o ranking 
do jogo. Para tal, foi realizado um estudo documental baseado em dados recolhidos pela Federação 
Internacional de Handebol com 24 equipes que participaram no último Campeonato do Mundo de 
Handebol absoluto (Alemanha 2017). A amostra consistiu em 7606 lances feitos em 83 partidas. Os 
resultados mostraram que a maior porcentagem de defesas foi obtida a partir dos chutes de 9 metros e 
da zona central e média do gol, e a menor porcentagem de defesas a partir dos chutes de contra-ataque 
e das zonas baixa e lateral do gol. Não houve diferenças significativas nas variáveis analisadas de 
acordo com o ranking do jogo, exceto na zona 1 de arremesso.
Palavras-chave: Análise de gênero; Desempenho esportivo; Eficiência; Indicadores.
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INTRODUCTION

In team sports and specifically in handball, different lines of research 
have been opened, among which the study of competition and analysis of 
team performance through the use of game statistics from national and 
international competitions stands out1-10.

Focusing on the object of study, it should be noted that the specific 
position of the goalkeeper stands out in handball for its importance to 
other players, given that in this cooperation-opposition invasion game with 
ball and a fixed goal each action ends with a shot or a game action close 
to the opponent’s goal so that their actions and, more specifically, their 
effectiveness against the opponent’s shots is a very important performance 
variable for their team11-12 and frequently a decisive one13.

The literature on handball has shown the importance of the goalkeeper’s 
efficiency variable as it is related to the final ranking of the teams, both 
in high-level international championships4,14-15 and in regular leagues13. It 
has recently been shown that active defense, technical errors in attack and 
overall goalkeeper performance appear to be the main factors separating 
winning teams from losing teams in close matches16.

Despite this assessment, very few studies have been conducted so far on 
the performance characteristics of elite female goalkeepers17 at the Olym-
pics, World Championships and European Championships. Moreover, 
within the field of sports training, attention to the figure of the goalkeeper 
is either non-existent or anecdotal and is often even based on intuitive 
notions18. Therefore, a more detailed analysis of their performance during 
a World Championship could improve training methods for this specific 
position and help us to better understand its relative contribution to suc-
cess in matches and tournaments. Therefore, considering this lack of data 
on elite goalkeepers, the objectives of the present study was to determine 
the total percentage of stops (effectiveness) of the goalkeepers belonging 
to the 24 national teams that competed in the 2017 World Championship 
in Germany, as well as effectiveness in terms of the position on the field 
from which the shot was taken and the location of the shot in the goal. A 
further objective was to discover the existing differences in terms of the 
ranking in which the different teams played.

METHODS

Sample
All the goalkeepers who competed in the 2017 Women’s World Handball 
Championship in Germany participated in this study. The sample consisted of 
7606 shots made by the players of the 24 participating teams during 83 matches. 
Of the total number of matches played in the Championship, only one was 
excluded because it could not be analyzed as the information was not available 
on the International Handball Federation (IHF) website. Table 1 shows the 
distribution of shots and the final position occupied by each national team.
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Table 1. Distribution of throws by national team

National Team Total Throws National Team Total Throws

1. France 383 13. South Korea 281

2. Norway 366 14. Slovenia 278

3. Netherlands 417 15. Hungary 236

4. Sweden 433 16. Japan 276

5. Russia 336 17. Poland 376

6. Denmark 290 18. Brazil 307

7. Montenegro 308 19. Angola 313

8. Czech Republic 344 20. Camerún 337

9. Serbia 272 21. Paraguay 328

10. Romania 245 22. China 338

11. Spain 239 23. Argentina 345

12. Germany 228 24. Tunisia 330

Total Throws = 7606

Variables
The variables used to observe the effectiveness of the goalkeepers of the 
national teams that participated in the last Women’s World Cup were 
grouped as follows, in line with Prudente’s indicator ranking19:

•	 General information on the match: number of total goals conceded, 
number of total possessions by the opposing team, number of missed 
shots by the opponent, total saves per match, number of total shots re-
ceived and taken by the goalkeeper and total efficiency of the goalkeeper. 

•	 Information about the shots according to the location in the goal 
(Technical Variables): number of saves and shots received according 
to the goal area. 

•	 Information on the shots according to the position in the field from 
which they were taken (Tactical Variables): number of saves and shots 
received according to the position from the 6m, 7m, 9m, wings, in 
fast-breaks and breakthroughs. 

Procedures
The procedure followed to carry out the investigation was to enter the data 
from the Women’s World Championships available on the official website 
of the International Handball Federation (www.ihf.info). The template 
sheets of each participating team were downloaded for each champion-
ship, as well as the statistics sheets for the results of all the matches in each 
championship. Once all the statistical templates had been downloaded, 
they were registered from February 14th to April 9th, 2019 through a form 
in the University of Murcia’s Survey tool. Finally, the data was analyzed 
and the report was written.

Data analysis
The data were analyzed with SPSS Statistics 22.0. Frequencies and percent-
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ages were calculated for the categorical variables, and minimum, maximum, 
mean and standard deviation were obtained for the continuous variables. 
The Student t test was carried out to observe the existence of differences in 
the statistics according to ranking. The significance level was established 
at a value of p≤ .05.

RESULTS

The results of the general match data are shown in Table 2. The data indi-
cated that the teams conceded an average of 26.10±5.9 goals in 56.01±5.1 
possessions of the opposing team. The total number of shots received per 
game was 45.82±5.8. The goalkeepers made 11.19±3.9 saves from 37.29±5.5 
shots with a 30.30% save effectiveness.

Table 2. Comparative statistics of the data according to the ranking.

 
Total Ranking 1 Ranking 2 Value

pM S.D. M S.D. M S.D.

Total goals received 26.10 5.9 23.95 5.5 28.46 5.5 .000*

Number of attacks produced by the rival 56.01 5.1 54.99 5.2 57.15 4.9 .006*

Total throws received 45.82 5.8 44.38 6.0 47.41 5.2 .001*

Opponent’s failed throws 8.48 3.3 8.80 3.4 8.12 3.3 .192

Total saves 11.19 3.9 11.61 4.1 10.73 3.5 .147

Throws received by the goalkeeper 37.29 5.5 35.56 5.3 39.19 5.2 .000*

Total Goalkeeper Efficiency 30.30 10.6 32.77 11.3 27.58 9.2 .001*

Note: *p value≤,05

The teams were then classified according to the Ranking, i.e. according 
to the position achieved in the Championship. For this purpose, Ranking 
1 (n=87 matches) included all those teams that played the qualifying round 
for the title (Positions 1-12), while Ranking 2 (n=79 matches) included all 
the teams that played the President’s Cup (Positions 13-24). The results 
showed that the lowest-ranked teams conceded about 4 more goals and 
more shooting opportunities than the best teams. The best teams caused a 
higher error rate in the rival team’s shooting (Ranking 1=8.80±3.4: Ranking 
2=8.12±3.3) and made a greater number of saves (Ranking 1=11.61±4.1; 
Ranking 2=10.73±3.5). However, no significant differences were found 
for these variables. The goalkeepers of the best teams were more effec-
tive in saves (M=32.77±11.3) than those that played in President’s Cup 
(M=27.58±9.2). Furthermore, there were statistically significant differences 
in the variables of goals conceded, opponent’s attacks, total shots received, 
effectiveness and shots saved by the goalkeeper (p≤ .05).

The results of goalkeepers’ effectiveness according to the shooting zone 
(Table 3) showed that they were more successful with shots from more than 
nine meters (M=43.81±18.7%), followed by shots from the corners of the 
playing area (M=36.74±25.5%) and shots from six meters (M=31.48±17.7%). 
Shots made after a breakthroughs or from a penalty (seven meters) were 
those goalkeepers found hardest to save and had the lowest effectiveness 
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of all the analyzed zones with percentages of 15.68±23.4 and 19.05±22.1 
respectively. According to the ranking, it was observed that in general 
the goalkeepers who played the qualifying rounds for the title had better 
effectiveness than the goalkeepers of the other teams. As in the global 
results, the best effectiveness was obtained in the saves from the shots 
made from nine meters, followed by those from the wings and six meters 
in both groups. The worst effectiveness in saves was obtained in penalty or 
breakthroughs shots. Finally, it must be emphasized that no statistically 
significant differences were found in any of the variables, although in the 
effectiveness of shots from six and seven meters there existed a strong 
tendency towards significance.

Table 3. Effectiveness of the goalkeepers according to the zone from which the throw is executed 
and according to the ranking

Variables
Total Ranking 1 Ranking 2 p 

valueM S.D. M S.D. M S.D.

Percentage of 6m shots saves 31.48 17.7 31.58 18.4 26.77 15.9 .075

Percentage of extreme shots saves 36.74 25.5 38.03 24.6 33.57 22.4 .226

Percentage of 9m shots saves 43.81 18.7 42.90 19.2 38.90 20.5 .201

Percentage of 7m shots saves 19.05 22.1 21.56 22.5 15.91 20.2 .095

Percentage of fast-breaks shots saves 22.37 26.5 21.85 24.8 19.11 21.3 .460

Percentage of breakthroughs shots saves 15.68 23.4 18.18 24.2 12.90 21.3 .150

Figure 1 shows the percentage of effectiveness according to shooting 
zone in general and according to the ranking obtained as well. The highest 
effectiveness was obtained in the middle zone of the goal with percent-
ages ranging from 48.65% (Z4) to 70.15% (Z5) followed by the upper 
zone of the goal with an effectiveness range between 22.11% (Z3) and 
40.42% (Z2) and finally its lower zone where the goalkeepers had more 
difficulty in stopping the shots (Z7=19.10% to Z8=33.74%). If we focus 
on the sides of the goal the results showed that the goalkeepers obtained 
similar percentages of effectiveness on both left and right side shots. If 
we compare the results according to the ranking it was observed that the 
best teams had better effectiveness in all goal areas except Z2 and Z8. The 
goalkeepers who played the qualifying matches for the title (Ranking 1) 
had greater effectiveness in the middle zone of the goal with percentages 
above 50% followed by the high zone with effectiveness percentages that 
varied from 24.59% (Z3) to 39.29% (Z2) while in the low zone there were 
percentages below 32.85% (Z8) and a minimum of 21.41% (Z7). Also 
the best goalkeepers had slightly better percentages of stopping shots 
on the right side of the goal. Regarding the goalkeepers who played the 
President’s Cup (Ranking 2) they also obtained the highest effectiveness 
against shots to the middle zone of the goal (Z6=46.07% to Z5=65.38%). 
followed by the high zone (Z1=18.23% to Z2=41.71%). and the low zone. 
with minimum percentages in Z7 of only 16.57% effectiveness. Like the 
best goalkeepers the goalkeepers of the teams in the lower zone of the 
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ranking were slightly more effective in saves on the right zone of the goal 
than the left. In Z1 there were statistically significant differences when 
comparing the goalkeepers according to the ranking (p≤ .05) and a high 
tendency to significance in Z7 (p= .085) and Z9 (p= .073).

Figure 1. Effectiveness of goalkeepers according to goal throwing zone and ranking

DISCUSSION
The percentage of effectiveness of goalkeepers in the Championship ana-
lyzed was 30.30% which is slightly lower than that found in other inter-
national competitions such as 33% in the 2014 ODESUR and 31% in the 
2014 Pan American Championship15. This result is similar to that found in 
the 2015 World Championship which had an effectiveness rate of 30.3%20. 
It is slightly lower than that provided by Bilge2 which found no statistically 
significant differences when comparing the World Championships (34.7%) 
and European Championships (33.5%) during the 2004-2010 period. By 
contrast. Antón21 considers that goalkeeper performances are positive and 
relevant based on an efficiency of 33%.

Regarding the ranking in which the different teams participated the 
results showed that the goalkeepers of the best teams were more effective 
than those who played in the President’s Cup.

The percentage of saves and their relation to the shooting player’s po-
sition are usually presented as the main indices of goalkeeper performance 
analysis2.17.22. The results of the study showed that the percentage of saves 
was higher for shots from nine meters followed by those from the wings 
six meters fast-breaks seven meters and breakthroughs. These results par-
tially coincide with those previously found by Espina-Agulló et al.4 with 
goalkeepers of a similar level although the classification used by these 
authors was different. Likewise the results also coincide with the results 
provided by Hansen et al.17 with a sample of goalkeepers belonging to 24 
teams that participated in the 2015 world championships.

In the majority of the studies consulted. the goalkeeper’s effectiveness 
was higher when faced with shots from a distance of nine meters; these 
results may be due to the fact that from this distance the goalkeeper has 
more reaction time to make the save23 or because the shot most used by 
the teams from this distance is a jump throw and most goalkeepers are 
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usually very used to this type of shot24 without forgetting of course the 
effectiveness of the defense-goalkeeper collaboration25.

By contrast one of the lowest percentages of effectiveness was obtained 
in the case of shots made in fastbreaks that is to say shots made on the run 
towards the goalkeeper and without defenders. These results coincide with 
those provided by Blanco26 in his observational analysis of the Spanish 
junior handball team’s shots since he indicated that the highest percentage 
of success was in those made in fast-breaks. According to the literature the 
success of fast-breaks and the lack of goalkeeper success against them may 
be due to the fact that a high percentage of these shots are jump shots26 
especially from the central area thus obtaining the best shooting angle 
with respect to the goal27 which makes it difficult for the goalkeeper to 
make a save. In addition to this the difficulty resulting from the distance 
from which the shot is taken on the fast-breaks must also be added since 
the results of different studies have shown that most shots are taken in the 
same area less than six meters from the goal thus fulfilling the principle of 
maximum depth search for the shot [9]. Other studies however showed that 
most of these shots were taken between six and nine meters from the goal1.26.

With regard to the results obtained according to ranking it was shown 
that the percentage of saves was higher in the goalkeepers in Ranking 1 
i.e. the best rated. These results are similar to those found by Sáez et al.10 
which showed that the losing teams in the King’s Cup had more saves on 
fastbreaks than the winning teams.

The results found in relation to the effectiveness of seven-meter shots 
according to the ranking show that the goalkeepers of the best teams were 
more effective than the teams in Ranking 2. These results coincide with 
those provided by Sáez et al.28 with players in training where it was shown 
that the shots from seven meters differentiated the winning teams from 
the losers the latter being more effective in the winning teams. This lower 
effectiveness of the losing teams may be due to lower technical quality and 
greater perceived anxiety of the players29.

The results showed that both the middle and central areas of the goal 
are where the goalkeepers achieve the highest percentages of saves. This 
result may be due to the fact that goalkeepers occupy the central areas of 
the goal with their bodies when taking the base position in the goal. It 
is also worth mentioning that in the data obtained in this study the area 
with the lowest saving was the lower area both to the left and to the right 
of the goalkeeper. The results provided by Hansen et al.17 regarding the 
goalkeepers who participated in the Men’s World Championship in Qatar 
2015 reflected high rates of saves on both the right and left and especially 
in the center of the goal. More specifically the highest percentages of saves 
were found in the right central zone. According to these authors these 
results can be explained by the skill of the goalkeepers.

With regard to the ranking although the percentages are higher for the 
goalkeepers in Ranking 1 there are no differences in the pattern of saves 
of the goalkeepers of the best and worst classified teams. 
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The main limitation of the work is the scant existing bibliography 
that has analyzed the same variables that are the object of study and that 
which exists is quite dated. As for the strengths of the study it should be 
pointed out that new variables have been introduced since up to now the 
percentage of saves according to the location of the shot in the nine goal 
areas has not been examined.

CONCLUSIONS

The results obtained in the study allow us to establish the following con-
clusions: a) The highest percentage of saves was obtained when the shots 
came from nine meters and to the central and middle zone of the goal and 
the lowest one was observed when shooting on fast-breaks and to the low 
and lateral zones of the goal and. b) There are no significant differences 
in the variables analyzed according to the ranking of the game except in 
the shooting zone 1.
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