
©2025 Published by In Manifest Network in partnership with LUMEN Publishing. This is an open access article under 
the CC BY-NC-ND license http://creativecommons.org/licenses/by-nc-nd/4.0/ 

Revista Românească pentru Educaţie Multidimensională 
ISSN: 2066-7329 | e-ISSN: 2067-9270 
Abstracting & Indexing | Clarivate Analytics - Web of Science (WoS); EBSCO; Google Scholar; ICI Journals Master 
List - Index Copernicus; Ideas RePeC; Econpapers; Socionet; CEEOL; Philpapers;  KVK; WorldCat; CrossRef; J-GATE 

2025, Volume 17, Issue 2, pages: 430- 452| https://doi.org/10.18662/rrem/17.2/990 
Submitted: April 30, 2025| Accepted for publication: May 14, 2025 

From Competition to 
Sport Specific 
Preparation in 
Handball 
Florin Valentin LEUCIUC 1 * 
Bogdan Marius GROSU 2 
Andrei Razvan GAVRILOAIA 3 
Carmen MANCHADO 4 
Alexandru ACSINTE 5

1 “Stefan cel Mare” University of Suceava, 
Faculty of Physical Education and Sports, 
Romania; https://orcid.org/0000-0002-9976-
0397; florin.leuciuc@usm.ro 
2 “Stefan cel Mare” University of Suceava, 
Faculty of Physical Education and Sports, 
Romania; https://orcid.org/0009-0000-0325-
7571; grosu.bogdan@usm.ro 
3 “Stefan cel Mare” University of Suceava, 
Faculty of Physical Education and Sports, 
Romania; https://orcid.org/0009-0009-2572-
7365; razvan.gavriloaia@usm.ro 
4 Department of Physical Education and Sports, 
Faculty of Education, University of Alicante, 
Spain; https://orcid.org/0000-0001-6448-1104; 
carmen.manchado@ua.es 
5 Department of Physical Education and Sport 
Performance, “Vasile Alecsandri” University of 
Bacău, Romania; https://orcid.org/0000-0001-
6401-4506; alexandruacsinte@yahoo.com 
* corresponding author: florin.leuciuc@usm.ro

Abstract: Many factors influence the performance in elite handball, 
amongst them being the game actions’ efficiency. The performance in 
handball game is influenced by a series of factors: specific preparation, 
physical fitness, constitution, anthropometry, nutrition, individual specific 
abilities, efficiency, team work, and ability to perform under pressure and to 
adapt to the changing conditions of the game, team tactic, social and 
cognitive factors. The aim of the study is to determine how the performance 
is influenced by the game actions’ efficiency during the top competitions and 
if there is any statistical significance between the European teams and the 
rest of the participating teams and to identify a benchmark of efficiency for 
specific game actions’ that will be useful for handball coaches. For the 
analysis of our data, we used descriptive statistics (mean, standard 
deviation), analysis of variance (ANOVA) (the threshold was set at 
0,05) and linear regression for identifying a pattern of connections amongst 
data collected in our study. 21 out of 36 situations achieved statistical 
significance for 0.05 level of p. The linear regression supports the statistical 
results of the variance analysis. These findings are useful for persons 
involved in handball training that they can use as a reference to assess the 
team and the individual performance, to plan the team's training in order to 
achieve values close to the mentioned ones in our study. 
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Introduction 

The competition it is the role model to design in a proper manner 
sport training / preparation in order to achieve the goals.  

Handball is a worldwide spread sport. World and continental 
championships are organized for national teams, being also an Olympic 
sport. Handball is a collective sport that requires performing fast and 
intermittent actions with high intensity along another specific movements 
like running, jumping, throwing and blocking; also, body contact is allowed 
in order to stop the opponents’ actions and to be effective in defense 
(Wagner et al., 2014; Hermassi et al., 2019). The main task of the team in 
offense is to score goals by using different types of specific actions and for 
defense the objective is to avoid the opponent team to score.  

The sport training it is an educational activity addressed to the 
individuals with a very good physical fitness and specific skills for a sport 
branch. The final purpose of the sport training it is to participate in 
competition where athletes must achieve very good results. 

As part of the physical education and sport system, sport training 
contributes to the preparation of the athletes in order to qualify and 
participate in major competitions, as: Olympic Games, World 
Championships, and Continental Championships. 

Iconic athletes with great results at major competitions are role 
models for children and young generation in order to practice sport activities 
with an educational purpose / meaning. 

In top handball competitions, marked by efficiency and 
performance, there is needed to analyze the teams and the individuals from 
different perspectives in order to identify the trends of the game.  

The game actions’ efficiency and the trends of the game are strong 
indicators that must be considered for the design of the training in order to 
achieve performance in competitions. 

The aim of the study is to determine how the performance is 
influenced by the game actions’ efficiency during the top competitions and if 
there is any statistical significance between the European teams and the rest 
of the participating teams and to identify a benchmark of efficiency for 
specific game actions’ that will be useful for handball coaches.  

Literature review 

The literature review it is focused on studies that approach the topic 
of competition in handball, the efficiency of the game actions during the 
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matches, the tactical and strategically decisions of the coaches in order to 
achieve a better efficiency and to win the match. All these elements 
connected to the competition must be a benchmark for training sessions 
where handball players must prepare according to the requirements of the 
competition.  

The performance in handball game is influenced by a series of factors: 
specific preparation, physical fitness, constitution, anthropometry, nutrition, 
individual specific abilities, efficiency, team work, ability to perform under 
pressure and to adapt to the changing conditions of the game, team tactic, 
social and cognitive factors (Wagner et al., 2014; Leuciuc et al., 2022). 

The shots’ efficiency has a main importance for performance, being 
a key factor in elite handball where the velocity and accuracy of throwing are 
essential in order to accomplish the competition objectives and to win the 
matches (Vila et al., 2020). 

The handball experts analyzed the teams and the individual 
efficiency in different manner, according to the shots’ efficiency and team’s 
efficiency (Taborski, 2008; Krawczyk et al., 2024a), the shooting areas 
(Pokrajac, 2008), the playing positions (Ohnjec et al., 2008; Costa et al., 
2017), the influence of specific factors on different situations of shots’ 
efficiency (Foretic & Papic, 2013), the influence of the tactics on shots’ 
efficiency (Rogulj & Srhoj, 2009). 

The team and individual efficiency could be improved by specific 
training, acting in two major directions: offensive phase where players must 
act according to the team tactics with a very high speed and efficiency of the 
specific actions under the opponents’ pressure and in defensive phase where 
the training tasks must help players anticipate the attacker’s actions and find 
proper solutions to stop them or to reduce their effectiveness (Mendes et al., 
2021; Śliż et al., 2025). 

The analysis made at the World Championship (WCh.), European 
Championship (ECh.), Olympic Games (OO.GG.) showed significant 
differences amongst the top 8 ranked teams and the rest of the participating 
teams, concerning the game actions’ efficiency, for fast break, pivot and 
back court players’ shots, assists, goalkeeper-blocked shots (Bilge, 2012; 
Saavedra et al., 2017). 

Another factor that could boost the efficiency and also the players’ 
confidence is the team timeout (TTO). Coaches asked for TTO when the 
difference on the scoreboard was increasing in the favor of the opponents or 
when the results were tight and the effect was positive concerning the scored 
goals and efficiency up to 5 ball possessions (Gutierrez-Aguilar et al., 2016; 
Prieto et al., 2016; Granero-Gallegos et al., 2017). 
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Each team recorded strong and weak points in attack and defense, 
but the winning excelled and scored significantly higher, registering much 
stronger points than the defeated teams and also less weak points, these 
differences decisively contributing to the final match outcome (Vuleta et al., 
2017; Milanovic et al., 2018; Vazne et al., 2018; Krawczyk et al., 2024b). 

Daza et al. (2017) identified the game actions that could predict the 
victory in a handball match and also the team performance: goalkeeper’s 
efficiency, technical fouls, steals. So, the efficiency is a key factor for 
performance in handball and also in all collective games. 

The shots’ speed is an important factor for the team and the 
individual efficiency and also for the match outcome. Usually, the speed of 
the ball, launched by using different type of throwing’s, from various 
positions of the court, is between 24 and 27 m/s (Zapardiel et al., 2019; 
Pueo et al., 2022). 

The analyzed studies present facts and data from limited number of 
competitions (at national or international level), with some limits. In our 
study we want to collect data from 4 consecutive World Championships 
(2017, 2019, 2021, 2023), where are participating 24 to 32 teams from all 
over the World in order to have a large and documented perspective 
concerning the trends of the handball game in order to make practical, 
useful and objective recommendations for coaches. 

Methodology  

Participants. The participants in the study are athletes, members of the 
teams that are qualified at World Championships (WCh.) organised by 
International Handball Federation (IHF). Our study included teams qualified 
at the Men’s Handball WCh. in 2017 (24), 2019 (24), 2021 (32), 2023 (32), 
according to the specific criteria of IHF in order to participate at final 
tournaments. At WCh. 2017 (held in France) from 24 teams: 14 were from 
Europe, 4 from America, 3 from Asia and 3 from Africa. 24 teams 
participated in 2019 (Germany and Denmark hosted the competition): 13 
from Europe, 4 from America, 4 from Asia, 3 from Africa. Egypt was the 
organizer of the 2021 edition, when the number of participating teams 
increased at 32; the competition involved 17 teams from Europe, 4 from 
America, 4 from Asia and 7 from Africa. At WCh. 2023 (held in Poland and 
Sweden) participated 17 teams from Europe and 15 from America, Asia, and 
Africa. According to the place in the final hierarchy, each team played 5 to 7 
matches (the teams ranked in the second part of the final hierarchy) and 9-
10 matches the top 4 teams. 
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Research Design. We used 9 indicators to determine the game actions’ 
efficiency (6m shots, wing shots, backcourt shots, 7m shots, fast break shots, 
overall shots, blocked shots, interception and goalkeepers’ efficiency) during 
the 4 editions of WCh. The data were collected from the official statistics of 
the International Handball Federation (IHF) including all the matches played 
during the Men's World Handball Championships. All the statistical data 
were collected by the Pictorial Handball Match Statistics v5.3 (PHMS) 
system and Swiss Timing. Data used in our study were collected from IHF 
website, where are available. 

Statistical Analysis. For the analysis of our data, we used descriptive 
statistics (mean, standard deviation), analysis of variance (ANOVA) to 
determine the statistical significance (the threshold was set at 0,05) and linear 
regression for identifying a pattern of connections amongst data collected in 
our study. 

Results  

We used the following indicators in order to make the statistical 
analysis: shots’ efficiency (for each playing post, 7m, fast break and overall), 
goalkeepers’ efficiency, interception and blocked shots for the European 
teams and the rest of the participating teams. The data were collected from 
the last 4 editions of the WCh. and included the most used indicators 
concerning the game actions’ efficiency in order to obtain reliable data for 
our study. The results were compared to the benchmark (Taborski, 2001), 
representing the minimal efficiency of the game actions for teams 
participating at the most important handball male competitions (table 1). 

Table 1. Game actions’ efficiency in our study compared to the benchmark 

Game actions 
efficiency 

Benchmark 
efficiency 

Efficiency for 
European teams 

Efficiency for rest of 
participating teams 

backcourt shots 40% ≥ 44,60% 37,41% 
wing shots 55% ≥ 65,27% 56,99% 
6 m shots 60%≥ 66,81% 62,83% 
fast break shots 70%≥ 80,80% 74,31% 
7 m shots 75%≥ 76,99% 73,70% 
overall shots  60%≥ 63,72% 56,90% 
goalkeepers 
saved shots 35%≥ 30,89% 25,45% 
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For the European participating teams, the minimum requirements 
were achieved for 6 (backcourt, wing, 6m, fast break, 7m, overall shots and 
goalkeepers’ efficiency) out of 7 indicators when we compared the efficiency 
to the benchmark. For the rest of the participating teams, only 3 indicators 
(wing, 6m, fast break shots efficiency) met the minimal requirements. 

For all indicators analyzed in our study differences were recorded 
between the European teams and the rest of the participating teams at 
WCh., but the differences were not always statistically significant. At 2017 
WCh. there were recorded close values for 7m shots and interceptions. In 
2019 for 3 indicators the values were close for: 6m shots (66.08% versus 
62.09%), 7m shots (77.46% vs. 72.18%) and fast break (81.77% vs. 77.73%); 
the same situation being at WCh. 2021. At the 2023 Wch. edition close 
values were only for 7m shots (75.65% vs. 75.53%). We used 9 indicators in 
our study for each of the 4 editions of WCh., generating a total of 36 
situations where we made statistical data analysis. In 21 out of 36 situations 
there were achieved statistical significance for 0,05 level of p (table 2). 

Table 2. Game actions’ efficiency analysis (descriptive statistics and ANOVA) for the 
participating teams at Men’s Handball World Championships 

Statistical 
parameters 

/ Game 
actions 

Shot’s efficiency (%) 
Goalkeepers’ 

efficiency 
Interceptions 

(no.) 
Blocked 

shots (no.) 6m wing backcourt 7m Fast break Overall 

2017 

X±SD 
(Europe) 

63,64± 
6,28 

65,00± 
11,26 

43,50± 
3,78 

76,71± 
13,34 

82,43± 
5,52 

62,14± 
3,61 

32,21± 
4,58 

23,57± 
9,78 

17,86± 
6,99 

X±SD 
(rest of the 

teams) 

58,00± 
8,35 

54,80± 
6,70 

37,70± 
3,40 

72,20± 
7,45 

71,60± 
10,83 

54,60± 
4,20 

26,70± 
4,57 

20,30± 
6,02 

8,80± 
5,03 

F (1, 22) 3,580 6,508 14,097 0,930 10,365 22,253 8,475 0,875 12,194 

p 0,071 0,018* 0,0008*** 0,345 0,004** 0,0001*** 0,008** 0,360 0,002** 
2019 

X±SD 
(Europe) 

66,08± 
6,61 

65,38± 
5,84 

44,62± 
6,64 

77,46± 
6,12 

81,77± 
5,83 

62,69± 
4,29 

31,23± 
3,37 

31± 
10,66 

20,15± 
8,43 

X±SD 
(rest of the 

teams) 

62,09± 
4,91 

57,18± 
6,08 

36,82± 
5,38 

72,18± 
8,33 

77,73± 
5,75 

56,27± 
2,20 

25,82± 
3,25 

25,82± 
3,08 

12,91± 
7,149 

F (1, 22) 2,72 11,33 9,73 3,2 2,12 20,09 15,87 1,61 5,02 

p 0,11 0,003** 0,005** 0,09 0,16 0,0001*** 0,0006*** 0,22 0,04* 
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2021 

X±SD 
(Europe) 

71,94± 
6,37 

65,71± 
5,98 

43,82± 
6,15 

78,12± 
10,98 

77,94± 
6,94 

63,88± 
4,77 

30,47± 
2,96 

24,12± 
10,17 

16,12± 
6,55 

X±SD 
(rest of the 

teams) 

70,13± 
11,98 

54,87± 
10,97 

35,13± 
8,24 

74,40± 
12,64 

72,40± 
9,70 

58,80± 
7,02 

24,73± 
4,50 

20,20± 
9,92 

8,57± 
5,21 

F (1, 30) 0,293 12,45 11,62 0,793 3,54 5,86 18,60 1,21 12,20 

p 0,592 0,001*** 0,002** 0,380 0,07 0,021* 0,0001*** 0,28 0,001*** 
2023 

X±SD 
(Europe) 

65,59± 
4,72 

65,00± 
8,46 

46,47± 
11,16 

75,65± 
11,58 81,06±7,98 66,18± 

5,11 29,65±3,53 24,12± 10,65 13,88± 
5,48 

X±SD 
(rest of the 

teams) 
55,00±6,50 61,13± 

9,74 
40,00± 

5,88 
75,53± 

8,61 
75,53± 

8,70 
57,93± 

3,79 24,53±3,60 15,67± 
9,15 

7,60± 
5,40 

F (1, 30) 28,27 0,34 4,04 0,009 3,26 26,22 16,38 5,72 10,63 
p 0,001*** 0,566 0,053 0,975 0,080 0,001*** 0,001*** 0,023* 0,002** 

X – mean; SD – standard deviation; (*p < 0.05; **p < 0.01; ***p < 0.001); F - MS 
factor/MS residual; p - statistical significance. 

Data analysis 

Table 3 presents shots and goals distribution for all teams 
participating at WCh. editions analyzed in our study. Most of the shots were 
launched from backcourt and 6m line, followed by fast break, wing, 7m and 
breakthrough. Concerning the goals scored, the leading positions are 
backcourt and 6m line. 

Table 3. The distribution of shots and goals by the playing position and situation 

WCh. edition Total shots 6m Wing Backcourt 7m Fast break Breakthrough 

2017 7852 2206 1005 2514 614 1111 402 

 100% 28,09% 12,80% 32,02% 7,82% 14,15% 5,12% 

2019 8694 2032 1132 2947 686 1085 812 

 100% 23,37% 13,02% 33,90% 7,89% 12,48% 9,34% 

2021 9461 1952 1308 3072 744 1031 1146 

 100% 20,63% 13,83% 32,47% 7,86% 10,90% 12,11% 

2023 10199 3801 1315 2326 806 1093 858 

 100% 37,27% 12,89% 22,81% 7,90% 10,72% 8,41% 
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 Total goals 6m Wing Backcourt 7m Fast break Breakthrough 

2017 4643 1341 624 1030 450 869 329 

 100% 28,88% 13,44% 22,18% 9,69% 18,72% 7,09% 
2019 5239 1306 709 1231 519 869 605 

 100% 24,93% 13,53% 23,50% 9,91% 16,59% 11,55% 
2021 5863 1380 805 1234 568 791 865 

 100% 23,54% 13,73% 21,05% 9,69% 13,49% 14,75% 
2023 6555 2309 842 1020 609 862 703 

 100% 36,39% 13,27% 16,08% 9,60% 13,59% 11,08% 
 
The distribution of shots and shots saved by goalkeepers according 

to the playing position and the game situation showed that the best 
efficiency was achieved from backcourt and 6m line (table 4). 

Table 4. The distribution of shots and shots saved by goalkeepers 

WCh. edition Total shots 6m Wing Backcourt 7m Fast break Breakthrough 

2017 6619 1929 892 1817 583 1011 387 

 100% 29.14% 13.48% 27.45% 8.81% 15.27% 5.85% 

2019 7381 1821 1020 2153 643 996 748 

 100% 24.67% 13.82% 29.17% 8.71% 13.49% 10.13% 

2021 8067 1795 1163 2216 695 959 1079 

 100% 22.25% 14.42% 27.47% 8.62% 11.89% 13.38% 

2023 8843 3321 1196 1705 767 1037 817 

 100% 37.56% 13.52% 19.28% 8.67% 11.73% 9.24% 
 Total saved shots 6m Wing Backcourt 7m Fast break Breakthrough 

2017 1976 588 268 787 133 142 58 

 100% 29.76% 13.56% 39.83% 6.73% 7.19% 2.94% 

2019 2142 515 311 922 124 127 143 

 100% 24.04% 14.52% 43.04% 5.79% 5.93% 6.68% 

2021 2264 415 358 982 127 168 214 

 100% 18.33% 15.81% 43.37% 5.61% 7.42% 9.45% 

2023 2498 1012 354 685 158 175 114 

 100% 40.51% 14.17% 27.42% 6.33% 7.01% 4.56% 
 
Comparing the shots of tables 3 and 4, there are some differences: 

table 3 presents all shots and table 4 only shots on target (goal), being a 
difference of 17-18% - representing the missing shots. 
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Table 5 shows the share of goals by the playing position and the 
situation for the two analyzed groups. At WCh. 2017 – 14 European teams 
scored 2898 goals, meaning an average of 207 goals per team or 29 goals per 
game comparing to an average of 174,5 goals per team or 25,66 goals per 
game for the rest of the participating teams (10). At 2019 edition – 13 
European scored 3157 goals (242,85 goals per team or 28,44 goals per game) 
compared to an average of 189,27 goals per team or 25,72 goals per game 
for the rest of the participating teams (11). 32 teams played at 2021 WCh. 
(17 from Europe and 15 from the rest of the World), but due to the Covid 
19 pandemic and cases appeared during the competition, 6 games were 
concluded 10-0. European teams recorded an average of 203,35 goals per 
team or 29,56 goals per game and rest of the participating teams – 160,4 
goals per team or 24,30 goals per game. At 2023 edition those 17 European 
teams scored 3724 goals (219,06 goals per team or 31,84 goals per game) 
compared to an average of 174,60 goals per team or 26,45 goals per game 
for the rest of the participating teams (15). 
Table 5. The share of goals by the playing position and the game situation for two analyzed 

groups 

WCh. edition Group Total goals 6m Wing Backcourt 7m Fast break Breakthrough 

2017 

E.T. 2898 833 435 622 256 581 171 

 28.74% 15.01% 21.46% 8.83% 20.05% 5.90% 

R.P.T. 1745 508 189 408 194 288 158 

 29.11% 10.83% 23.38% 11.12% 16.50% 9.05% 

2019 

E.T. 3157 733 474 746 301 552 351 

 23.22% 15.01% 23.63% 9.53% 17.48% 11.12% 

R.P.T. 2082 573 235 485 218 317 254 

 27.52% 11.29% 23.29% 10.47% 15.23% 12.20% 

2021 

E.T. 3447 832 504 752 322 484 464 

 24.14% 14.62% 21.82% 9.34% 14.04% 13.46% 

R.P.T. 2356 548 301 482 246 307 401 

 23.26% 12.78% 20.46% 10.44% 13.03% 17.02% 

2023 

E.T. 3724 1322 511 594 353 531 413 

 35.50% 13.72% 15.95% 9.48% 14.26% 11.09% 

R.P.T. 2619 987 331 426 254 331 290 

 37.69% 12.64% 16.27% 9.70% 12.64% 11.07% 
E.T. – European teams; R.P.T. – rest of the participating teams 
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If we compare the share of goals scored by position and situation for 
these two groups there are not major differences, the same situation being 
for saved shot by goalkeepers. The differences consist in number of scored 
goals (2898 vs. 1745; 3157 vs. 2082; 3447 vs. 2356, 3724 vs. 2619) and also 
for saved shots (1240 vs. 736; 1320 vs. 822; 1376 vs. 888; 1477 vs. 1013).  

The distribution of the saved shots by goalkeepers at each edition 
and for each group revealed that the goalkeepers from European teams had 
a better efficiency – they saved more shots (2017 – 12,40 per game; 2019 – 
11,89 per game; 2021 – 11,76 per game; 2023 - 12,79 per game) than those 
from the rest of the participating teams (2017 – 10,82; 2019 – 10,56; 2021 – 
8,97 per game; 2023 - 10,23 per game (table 6).  

Table 6. The share of saved shots by the playing position and the situation for the two 
analyzed groups 

WCh. edition Group Total saved shots 6m Wing Backcourt 7m Fast break Breakthrough 

2017 

E.T. 
1240 344 172 549 82 59 34 

 27.74% 13.87% 44.27% 6.61% 4.76% 2.74% 

R.P.T. 
736 244 96 238 51 83 24 

 33.15% 13.04% 32.34% 6.93% 11.28% 3.26% 

2019 

E.T. 
1320 310 178 614 74 61 83 

 23.48% 13.48% 46.52% 5.61% 4.62% 6.29% 

R.P.T. 
822 205 133 308 50 66 60 

 24.94% 16.18% 37.47% 6.08% 8.03% 7.30% 

2021 

E.T. 
1376 241 201 650 71 89 124 

 17.51% 14.61% 47.24% 5.16% 6.47% 9.01% 

R.P.T. 
888 174 157 332 56 79 90 

 19.59% 17.68% 37.39% 6.31% 8.90% 10.14% 

2023 

E.T. 
1497 589 183 461 105 95 64 

 39.35% 12.22% 30.79% 7.01% 6.35% 4.28% 

R.P.T. 
1013 423 171 224 53 90 52 

 41.76% 16.88% 22.11% 5.23% 8.88% 5.13% 

 
In both situations (scored goals and saved goals) we must keep in 

mind that the number of the European teams (14; 13; 17) is a little bit higher 
than that of the rest of participating teams (10; 11; 15), but with differences 
in absolute values (average for each indicator used in our study). 

We made linear regression analysis for shots’ efficiency of the 
European teams and the rest of the participating teams; the graphical 
representation of the data for this indicator showed a large distribution, 
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meaning a low degree of connection between data sets and also confirming 
the results obtained by ANOVA.  

The situation is more polarized for goalkeepers’ efficiency, being 
recorded a major difference between data sets, which means a low degree of 
connection. In both cases, the results suggest differences in terms of 
efficiency between the European teams (figure 1) and the rest of the 
participating teams (figure 2) at WCh. for the analyzed period. The linear 
regression applied only for the shots’ efficiency of the European teams 
showed a strong connection for the collected data (figure 3) comparing to 
the shots’ efficiency of the rest of the participating teams where the data 
distribution was wide and the degree of connection was poor (figure 4). The 
same analysis applied for goalkeepers’ efficiency of the European teams 
(figure 5) and the rest of the participating teams (figure 6) showed a strong 
connection in both cases, the difference being for the predicted level where 
this is around 31% for goalkeepers’ efficiency of the European teams and 
only 25% for goalkeepers’ efficiency of the rest of the participating teams. 

 
Figure 1. Linear regression analysis - shots’ efficiency of the European teams versus the 

rest of the participating teams  
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Figure 2. Linear regression analysis - goalkeepers’ efficiency of the European teams versus 

the rest of the participating teams 

 
Figure 3. Linear regression analysis - shots’ efficiency of the European teams 
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Figure 4. Linear regression analysis - shots’ efficiency of the rest of the participating teams 

 
Figure 5. Linear regression analysis - goalkeepers’ efficiency of the European teams 



Revista Românească pentru 
Educaţie Multidimensională 

April-June 2025 
Volume 17, Issue 2 

 

443 

 
Figure 6. Linear regression analysis -goalkeepers’ efficiency of the rest of the participating 

teams 

Discussions 

The aim of the study is to determine how the performance is 
influenced by the game actions’ efficiency during the top competitions and if 
there is any statistical significance between the European teams and the rest 
of the participating teams and to identify a benchmark of efficiency for 
specific game actions’ that will be useful for handball coaches.  

For 6m line shots’ efficiency, the European teams reached average 
values between 63,64% and 71,94% compared to values between 55% and 
70,13% for the other participating teams; no statistical significance (by 
applying ANOVA) for 2017, 2019 and 2021 editions of the WCh. (when 
were obtained following values: 0,071 in 2017, 0,11 in 2019, 0,592 in 2021), 
only a significant values 0,0001 in 2023 (Meletakos et al., 2011; Bilge, 2012; 
Gomez et al., 2014; dos Santos-Afonso et al., 2024). 

Wing shots’ efficiency was around 65% for the European teams 
compared to the other participating teams where average values were 
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between 54,80% and 61,13%. These differences concerning actions 
efficiency were statically significant at each edition: 0,018 (2017), 0,003 
(2019), 0,001 (2021) and 0,566 in 2023 (Bilge, 2012; Gutierrez-Aguilar et al., 
2015; Leuciuc, 2018; dos Santos-Afonso et al., 2024). 

Backcourt shots’ efficiency - statistical significance data were 
registered between the two analyzed groups at each edition of the WCh. 
(0,0008; 0,005; 0,002; 0,053), being obtained an average value around 44% 
for the European teams and around 37% for the other participating teams 
(Bilge, 2012; Leuciuc, 2018; Przednowek et al., 2019; dos Santos-Afonso et 
al., 2024). 

Close values for 7m shots’ efficiency between groups (76,99% vs. 
73,70%) showed no statistical differences for 0,05 threshold for each 
analyzed edition of the WCh. (Pokrajac, 2008; Bilge, 2012; Gutierrez & Ruiz, 
2013a). 

Fast break shots recorded a statistical significance only for one 
edition (2017) – 0,004; for other the three editions the p value was 0,16 in 
2019, 0,07 in 2021 and 0,08 in 2023 (Milanovic et al., 2017; Vuleta & Vuleta, 
2017; Almeida et al., 2020; Tuquet et al., 2021; Tejero-Pastor et al., 2024), 
but the values were a little bit higher for the European teams. 

For all type of shots’ efficiency analyzed in our study, there was 
obtained the highest statistical significance as follows: 0,0001 in 2017, 
0,00001 in 2019, 0,021 in 2021 and 0,0001 in 2023. Shot’s efficiency was 
between 62,14% and 66,18% for the European teams, between 54,60% and 
58,80% for other participating teams at WCh. (Gutierrez & Ruiz, 2013a; 
Vuleta & Vuleta, 2017; Uzelac-Sciran, 2017; Almeida et al., 2020; Tuquet et 
al., 2021; dos Santos-Afonso et al., 2024; Tejero-Pastor et al., 2024). 

The shots’ efficiency is primarily influenced by the distance - wing 
shots and 6m shots’ efficiency being better than backcourt shots’ efficiency 
(where the distance is 9 m or more). For the European teams the efficiency 
of wing shots’ and 6m shots situated between 63,64% and 71,94% 
comparing to the backcourt shots’ efficiency where the values were between 
43,50% and 46,47%. For the rest of the participating teams the situation is 
similar, but with lower efficiency: wing shots’ and 6m shots’ efficiency – the 
range of the values was between 54,80% and 70,13%; backcourt shots’ 
efficiency – average values were between 35,13% and 40% (Tuquet et al., 
2021; Bühren & Gabriel, 2023).  

Although there were not statistical differences for 7 m shots and fast 
break, but the European team manage to record an efficiency between 
75,65% and 82,43% comparing to the rest of the participating teams where 
average values were between 71,60% and 77,73%. At these two indicators 
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(fast break and 7m shots) there was recorded the highest level of efficiency 
for both groups analyzed in our study, but we must keep in mind that in the 
moment of the shot there is no opposition from the adverse player, only the 
goalkeepers try to defend the goal (Gutierrez & Ruiz, 2013a; Milanovic et al., 
2017; Vuleta & Vuleta, 2017; Almeida et al., 2020; Tuquet et al., 2021). 

The goalkeepers’ efficiency is determinant for the team performance 
and usually, top teams excel both in shots and goalkeepers’ efficiency. The 
efficiency of the European teams’ goalkeepers was between 29,65% at 2023 
edition and 32,21% at 2017 edition comparing to the other analyzed group 
where values were between 24,53% and 26,70%, being registered a very 
good level of statistical significance: 0,008 in 2017, 0,0006 in 2019 and 
0,0001 in 2021 and 2023 (Bilge, 2012; Espina-Agullo et al., 2016; Cvenic, 
2019; Gomez-Lopez et al., 2021; Angulo et al., 2022; Bühren & Gabriel, 
2023). 

The efficiency for all shots and for goalkeepers achieved the most 
statistically significant results, these two indicators being decisive for team 
performance. The summed value is around or over 100 for top teams at 
these two indicators, comparing to the lowest ranked teams where the value 
is between 75 and 82. The summed values of these two indicators could be 
used as predictor for the position in the final hierarchy of the tournament – 
usually, a higher value means a better position. 

The interceptions helped the defending team score easily, being 
registered some differences between the two analyzed groups (European 
teams had an average between 23,57 and 31 interceptions comparing to the 
rest of the participating teams where the average was between 15,67 and 
25,82), but not statistically significant. The blocked shots by the defenders 
improved the defense and goalkeeper’s efficiency, being recorded significant 
differences between the European and the other teams at each edition: 0,002 
in 2017, 0,04 in 2019, 0,001 in 2021 and 0,023 in 2023 (Gutierrez & Ruiz, 
2013b; Milanovic et al., 2017; Vuleta & Vuleta, 2017; Uzelac-Sciran, 2017; 
Almeida et al., 2020; Keisuke et al., 2022). The average number of blocked 
shots per game is almost doubled for the European teams comparing to the 
rest of the participating teams: at 2017 edition - 17,86 vs. 8,80, 2019 – 20,15 
vs. 12,91 2021 – 16,12 vs. 8,57 and in 2023 – 13,88 vs. 7,60. 

Regarding the ANOVA univariate analysis for 6 out of 9 indicators 
there was obtained statistical significance (1 indicator for p < 0.05, 3 for p < 
0.01 and 2 for p < 0.001) between the European and the rest of the 
participating teams at WCh. in 2017 and for 5 out of 9 indicatorsthere was 
obtained statistical significance at WCh. 2019, 2021 and 2023 editions 
(Vuleta et al., 2017; Uzelac-Sciran, 2017; Tuquet et al., 2021). 
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At those 4 World Championship (WCh.) editions analyzed there 
were constantly few indicators recording statistical significance (overall 
shots’ efficiency, goalkeepers’ efficiency and blocked shots). No statistical 
significance was registered for 7m shots’ efficiency. Fast break, 6m shots’ 
and interceptions recorded statistical significance for one out of four 
editions; backcourt and wing shots recorded statistical significance for three 
out of four editions. 21 out of 36 situations achieved statistical significance 
for 0.05 level of p.  

The efficiency in competitions is influenced by the team tactics, 
experience, physical fitness, personal skills and the ability to use them 
throughout the game. A balance is needed to be between the offense and 
defense actions, but the rules of the game encourage the attack and due to 
this aspect, there is a very good efficiency of the offensive actions negatively 
influencing the goalkeepers’ efficiency. To achieve a good level of the 
efficiency there is needed to perform at all indicators (offense and defense) 
during competition, especially in knockout stage when each success 
contributes to achieving a better position in the final standing (Milanovic et 
al., 2017; Leuciuc, 2018; Przednowek et al., 2019; Bühren & Gabriel, 2023). 

The differences, in terms of efficiency, between top teams and the 
lowest ranked teams, in our case between the European teams and the rest 
of the teams participating at the World Championships, were made at each 
indicator (for offense and defense) used in our study, but not always with 
statistical significance. 

Overall, we can state that the linear regression supports the statistical 
results for the analysis of variance (ANOVA) and there is a double 
confirmation concerning the reliability for the indicators used in our study.  

The development of the technology allowed to collect and analyze 
data from handball matches with high accuracy and to design studies 
concerning the topic of performance for players and teams from different 
perspectives.  

Many European teams usually rank in the first half of the final 
hierarchy at WCh.: in 2017 - 14 teams from Europe participated and 11 
European teams ranked in top 12 and only one from the rest of the world – 
Qatar – 8th place; at 2019 edition - 13 European teams participated and 10 of 
them were in top 12 and 2 from other continents – Egypt – 8th place and 
Tunisia – 12th place; at 2021 edition - 14 European teams ranked in top 16 
and 2 from the rest of the world - Egypt – 7th place and Qatar – 8th place; at 
2023 edition - 14 European teams ranked in top 16 and 2 from the rest of 
the world - Egypt – 7th place and Bahrain – 16th place. 
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A World Championship is the most representative handball 
competition by the number of the participating teams (24/32) and diversity 
(teams for 4 or 5 continents). The most powerful national championships 
are in Europe and the European club competitions are the strongest for club 
teams. The most important and valuable players from Europe and all over 
the world play for European club teams. 

Practical implications for sport specific preparation 

These studies are necessary because they allow monitoring the 
evolution of these differences amongst teams from all over the world. These 
findings are useful for people involved in handball training that they can use 
as a reference to assess the team and the individual performance, to plan the 
team's training in order to achieve values close to the mentioned ones in our 
study. 

With collected and analyzed data from the study, we propose a 
benchmark concerning game actions’ efficiency for top handball male 
competitions: backcourt shots 40%≥, wing shots 60% ≥, 6 m shots 65%≥, 
fast break shots 75%≥, 7 m shots 75%≥, overall shots efficiency 60%≥, 
goalkeepers’ efficiency 30%≥.  

During the trainings the mentioned indicators and other that are 
considered relevant by coaches it is recommended to be used to monitor the 
preparation of the handball players in order the achieve the training and 
competition goals (Popescu et al., 2022). 

Conclusions  

We can state there is a statistical significance between the European 
and the rest of the participating teams in terms of efficiency at Men’s 
Handball World Championships from 2017 to 2023. The team’s efficiency is 
determinant for top teams, usually the top 4 teams recording close value for 
actions efficiency and also the highest values, essential for performance in 
elite male handball. 

These study findings suggest that the European male handball is the 
most effective, important, providing the best teams and players who 
achieved performance in top competitions. 

For future studies other specific indicators could be used and 
monitored during top competitions being relevant for team performance in 
order to bring more accuracy and relevance to the specific handball 
preparation.  

To obtain performance in elite handball, the game actions efficiency 
had an important role, but there are other factors (experience, individual 
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skills, specific physical fitness, mental strength, ability to coordinate with 
teammates) that contribute to reaching the competition goals of the team.  

According to the level of sport preparation, handball coaches must 
have an objective assessment of the training and the proposed benchmark 
could be a useful tool to reach the competition goals. 

Due to the significant differences for certain game actions’ efficiency 
between European teams and rest of the World teams there are imperative 
to implement in training sessions the minimum requirements of the 
proposed benchmark and the trends of the modern handball in order to 
improve the results in competitions. 

References 

Almeida, A.G., Merlin, M., Pinto, A., Torres, R., & Cunha, S.A. (2020). 
Performance-level indicators of male elite handball teams. International 
Journal of Performance Analysis in Sport, 20(1), 1-9. 
https://doi.org/10.1080/24748668.2019.1694305 

Angulo, E., Romero, F.P., & López-Gómez, J.A. (2022). A comparison of different 
soft-computing techniques for the evaluation of handball goalkeepers. Soft 
Computing, 26(6), 3045–3058. https://doi.org/10.1007/s00500-021-06440-7 

Bilge, M. (2012). Game analysis of Olympic, world and European championships in 
men's handball. Journal of Human Kinetics, 35, 109-118. 
https://pmc.ncbi.nlm.nih.gov/articles/PMC3588687/  

Bühren C., & Gabriel M. (2023). Performing best when it matters the most: 
evidence from professional handball. Journal of Quantitative Analysis in Sports. 
19(3), 185-203. https://doi.org/10.1515/jqas-2022-0070 

Costa, G.D.T., Pedrosa, G.F., de Souza, N.P., Gemente, F.R.F., Freire, A.B., & 
Castro, H.D. (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 

Cvenic, J. (2019). Contribution to methodology of efficiency evaluation of handball 
goalkeepers.  Journal of Human Kinetics, 14(5), 2480-2486. 
https://doi.org/10.14198/jhse.2019.14.Proc5.65 

Daza, G., Andres, A., & Tarrago, R. (2017). Match statistics as predictors of team 
performance in elite competitive handball. RICYDE. Revista Internacional de 
Ciencias del Deporte, 13(48), 149-161. 
https://doi.org/10.5232/ricyde2017.04805 

dos Santos-Afonso, M., Lourenção, L.G., de Saes, M.O., da Ratto, R.S., dos 
Afonso, M.S., & de Moraes, V. (2024). Performance of male athletes in the 

https://doi.org/10.1080/24748668.2019.1694305
https://doi.org/10.1007/s00500-021-06440-7
https://pmc.ncbi.nlm.nih.gov/articles/PMC3588687/
https://doi.org/10.1515/jqas-2022-0070
https://doi.org/10.1080/24748668.2017.1345197
https://doi.org/10.14198/jhse.2019.14.Proc5.65
https://psycnet.apa.org/doi/10.5232/ricyde2017.04805


Revista Românească pentru 
Educaţie Multidimensională 

April-June 2025 
Volume 17, Issue 2 

 

449 

Brazilian national handball team: youth category. Mundo Saude, 48. 
https://doi.org/10.15343/0104-7809.202448e16272024P 

Espina-Agullo, J.J., Perez-Turpin, J.A., Jimenez-Olmedo, J.M., Penichet-Tomas, A., 
& Pueo, B. (2016). Effectiveness of male handball goalkeepers: A historical 
overview 1982-2012. International Journal of Performance Analysis in Sport, 
16(1), 143-156. https://doi.org/10.1080/24748668.2016.11868877 

Foretic, N., & Papic, V. (2013). Empirical model for evaluating situational 
efficiency in top level handball. International Journal of Performance Analysis in 
Sport, 13(2), 275-293. https://doi.org/10.1080/24748668.2013.11868648 

Gomez-Lopez, M., Sanchez, S.A., Lopez-Trivino, J., & Antunez, A. (2021). 
Effectiveness of handball goalkeepers in the last world championships for 
men and women. E-Balonmano Com, 17(1), 13-22. 
https://doi.org/10.17398/1885-7019.17.13 

Gomez, M.A., Lago-Penas, C., Viano, J., & Gonzalez-Garcia, I. (2014). Effects of 
game location, team quality and final outcome on game-related statistics in 
professional handball close games. Kinesiology, 46(2), 249-257. 
https://hrcak.srce.hr/file/194851  

Granero-Gallegos, A., Gomez-Lopez, M., Rodriguez-Suarez, N., Abraldes, J.A., 
Alesi, M., & Bianco, A. (2017). Importance of the motivational climate in 
goal, enjoyment, and the causes of success in handball players. Frontiers in 
Psychology, 8, 2081. https://doi.org/10.3389/fpsyg.2017.02081 

Gutierrez-Aguilar, O., Garcia, M.S., & Romero, J.J.F. (2015). Effect of being the 
organizer of a handball world championship in team performance. Revista 
Internacional de Medicina y Ciencias de la Actividad Física y del Deporte, 15(57), 
139-150. Http://cdeporte.rediris.es/revista/revista57/artefecto542.htm  

Gutierrez-Aguilar, O., Montoya-Fernandez, M., Fernandez-Romero, J.J., & 
Saavedra-Garcia, M.A. (2016). Analysis of time-out use in handball and its 
influence on the game performance. International Journal of Performance 
Analysis in Sport, 16(1), 1-11. 
https://doi.org/10.1080/24748668.2016.11868866 

Gutierrez, O., & Ruiz, J.L.  (2013a). Game performance versus competitive 
performance in the world championship of handball 2011. Journal of Human 
Kinetics, 36, 137-147. https://doi.org/10.2478/hukin-2013-0014 

Gutierrez, O., & Ruiz, J.L. (2013b). Data envelopment analysis and cross-efficiency 
evaluation in the management of sports teams: the assessment of game 
performance of players in the Spanish handball league. Journal of Sport 
Management, 27(3), 217-229. https://doi.org/10.1123/jsm.27.3.217 

Hermassi, S., Laudner, K., & Schwesig, R. (2019). Playing level and position 
differences in body characteristics and physical fitness performance among 
male team handball players. Frontiers in Bioengineering and Biotechnology, 7, 149. 
https://doi.org/10.3389/fbioe.2019.00149 

https://doi.org/10.15343/0104-7809.202448e16272024P
https://doi.org/10.1080/24748668.2016.11868877
https://doi.org/10.1080/24748668.2013.11868648
https://www.webofscience.com/wos/author/record/35496600
https://www.webofscience.com/wos/author/record/32955029
https://www.webofscience.com/wos/author/record/43177437
https://www.webofscience.com/wos/author/record/42729766
https://doi.org/10.17398/1885-7019.17.13
https://hrcak.srce.hr/file/194851
https://doi.org/10.3389/fpsyg.2017.02081
http://cdeporte.rediris.es/revista/revista57/artefecto542.htm
https://doi.org/10.1080/24748668.2016.11868866
https://doi.org/10.2478/hukin-2013-0014
https://www.webofscience.com/wos/author/record/35243897
https://www.webofscience.com/wos/author/record/35072523
https://doi.org/10.1123/jsm.27.3.217
https://doi.org/10.3389/fbioe.2019.00149


From Competition to Sport Specific Preparation in Handball 
Florin Valentin LEUCIUC et al. 

 

450 

Keisuke, H., Aida, H., Fujimoto, H., Yamada, E., & Gómez, M.Á. (2022). The 
relationship between shots and rebounded areas in handball games. 
International Journal of Performance Analysis in Sport, 22(4), 467–478. 
https://doi.org/10.1080/24748668.2022.2079891  

Krawczyk, P., Labiński, J., Szczerba, M., Smoliński, M., & Sieńko, M. (2024). 
Differences in performance analysis between won and lost teams in the top 
handball matches in the seasons before, during, and after the COVID-19 
pandemic. The Journal of sports medicine and physical fitness, 64(12), 1267–1277. 
https://doi.org/10.23736/S0022-4707.24.15981-6 

Krawczyk, P., Szczerba, M., Labiński, J., & Smoliński, M. (2024). Performance 
analysis in top handball matches in the seasons before, during, and after 
the COVID-19 pandemic. Journal of Sports Analytics, 10(1), 35-
45.https://journals.sagepub.com/doi/10.3233/JSA-240769  

Leuciuc F. (2018). Longitudinal study on the effectiveness of the game actions in 
men’s handball top competitions (1998-2016). Kinesiologia Slovenica, 24(2), 
36–43. https://www.dlib.si/details/URN:NBN:SI:DOC-5BK3RYZI  

Leuciuc, F.V., Petrariu, I., Pricop, G., Rohozneanu, D.M., & Popovici, I.M. (2022). 
Toward an anthropometric pattern in elite male handball. International 
Journal of Environmental Research and Public Health, 19(5), 2839. 
https://doi.org/10.3390/ijerph19052839 

Meletakos, P., Vagenas, G., & Bayios, I. (2011). A multivariate assessment of 
offensive performance indicators in Men's Handball: Trends and 
differences in the World Championships. International Journal of Performance 
Analysis in Sport, 11(2), 284-294. 
https://doi.org/10.1080/24748668.2011.11868548 

Mendes, J., Greco, P., Ibáñez, S., & Nascimento, J. (2021). Building handball game 
models. Pensar en Movimiento (Thinking In/About Motion), 19(1),e42052. 
http://dx.doi.org/10.15517/pensarmov.v19i1.42052  

Milanovic, D., Vuleta, D., & Jerak, T. (2017). Competition performance of elite 
male and female handball teams: features and differences. Proceedings of 8th 
International Scientific Conference on Kinesiology, Opatija, Croatia, 10th-14th May 
2017, 376-379. https://www.croris.hr/crosbi/publikacija/prilog-
skup/658683  

Milanovic, D., Vuleta, D., & Ohnjec, K. (2018). Performance indicators of winning 
and defeated female handball teams in the 2012 Olympic Games 
tournament. Journal of Human Kinetics, 64(1), 247-253. 
https://pmc.ncbi.nlm.nih.gov/articles/PMC6231342/  

Ohnjec, K., Vuleta, D., Milanovic, D., & Gruic, I. (2008). Performance indicators 
of teams at the 2003 World Handball Championship for Women in 
Croatia. Kinesiology, 40(1), 69-79. 
https://core.ac.uk/download/pdf/14397687.pdf  

https://doi.org/10.1080/24748668.2022.2079891
https://doi.org/10.23736/S0022-4707.24.15981-6
https://journals.sagepub.com/doi/10.3233/JSA-240769
https://www.dlib.si/details/URN:NBN:SI:DOC-5BK3RYZI
https://doi.org/10.3390/ijerph19052839
https://doi.org/10.1080/24748668.2011.11868548
http://dx.doi.org/10.15517/pensarmov.v19i1.42052
https://www.croris.hr/crosbi/publikacija/prilog-skup/658683
https://www.croris.hr/crosbi/publikacija/prilog-skup/658683
https://pmc.ncbi.nlm.nih.gov/articles/PMC6231342/
https://core.ac.uk/download/pdf/14397687.pdf


Revista Românească pentru 
Educaţie Multidimensională 

April-June 2025 
Volume 17, Issue 2 

 

451 

Pokrajac, B. (2008). EHF Men’s Euro 2008 – Analysis, discussion, comparison, 
tendencies in modern handball. EHF Web Periodical, 1-15.  

Popescu, R., Georgescu, A.A., & Georgescu, A.D. (2022). Evaluation of the 
Jumping Training Program for the Development of Explosive Force in 
Handball Players. Revista Romaneasca Pentru Educatie Multidimensionala, 14(1), 
484-490. https://doi.org/10.18662/rrem/14.1/530  

Prieto, J., Gomez, M.A., Volossovitch, A., & Sampaio, J. (2016). Effects of team 
timeouts on the teams' scoring performance in elite handball close games. 
Kinesiology, 48(1), 115-123. https://hrcak.srce.hr/file/237133  

Przednowek, K., Slime, M., Lenik, J., Dziadek, B., Cieszkowski, S., Lenik, P., 
Kopec, D., Wardak, K., & Przednowek, K.H. (2019). Psychomotor abilities 
of professional handball players. International Journal of Environmental Research 
and Public Health, 16(11), 1909. https://doi.org/10.3390/ijerph16111909 

Pueo, B., Tortosa-Martinez, J., Chirosa-Rios, L.J., & Manchado, C. 
(2022).Throwing performance by playing positions of male handball 
players during the European Championship 2020. Scandinavian Journal of 
Medicine & Science in Sports, 32(3), 588-597. 
https://doi.org/10.1111/sms.14100 

Rogulj, N., & Srhoj, V. (2009). The influence of the elements of the collective 
attack tactics on handball match outcome. Fizička kultura (Skopje), 37(1), 
15-20. https://www.croris.hr/crosbi/publikacija/prilog-casopis/165973  

Saavedra, J.M., Porgeirsson, S., Kristjansdottir, H., Chang, M., & Halldorsson, K. 
(2017). Handball game-related statistics in men at Olympic Games (2004-
2016): Differences and discriminatory power. Retos-Nuevas Tendencias En 
Education Fisica Deporte Y Recreacion, 32, 260-263. 
https://doi.org/10.47197/retos.v0i32.56542  

Śliż, M., França, C., Martins, F., Marszałek, P., Gouveia, É.R., & Przednowek, K. 
(2025). Psychomotor abilities, body composition and training experience of 
elite and sub-elite handball players. Applied Sciences, 15(1), 176. 
https://doi.org/10.3390/app15010176 

Taborski, F. (2001). Game performance in handball. EHF Web Periodical, 26.  
Taborski, F. (2008). Cumulative indicators of team playing performance in handball 

(Olympic Games Tournaments 2008). EHF Web Periodical, 1-10.  
Tejero-Pastor, R., Sendra Pérez, C., Ramón-Llin, J., Pérez-Soriano, P., & Priego-

Quesada, J, I. (2024). Análisis de la estructura temporal y de rendimiento 
del saque en jugadores de pelota valenciana. Revista Iberoamericana de Ciencias 
de la Actividad Física y el Deporte, 13(2), 158-74. 
https://doi.org/10.24310/riccafd.13.2.2024.19671 

Tuquet, J., Lozano, D. Antunez, A., Larroy, J., & Mainer-Pardos, E. (2021). 
Determinant factors for throwing in competition in male elite handball. 
Sustainability, 13(19), 10913. https://doi.org/10.3390/su131910913 

https://doi.org/10.18662/rrem/14.1/530
https://hrcak.srce.hr/file/237133
https://doi.org/10.3390/ijerph16111909
https://www.webofscience.com/wos/author/record/1441946
https://www.webofscience.com/wos/author/record/42862400
https://www.webofscience.com/wos/author/record/44400924
https://www.webofscience.com/wos/author/record/29957828
https://doi.org/10.1111/sms.14100
https://www.croris.hr/crosbi/publikacija/prilog-casopis/165973
https://doi.org/10.47197/retos.v0i32.56542
https://doi.org/10.3390/app15010176
https://doi.org/10.24310/riccafd.13.2.2024.19671
https://doi.org/10.3390/su131910913


From Competition to Sport Specific Preparation in Handball 
Florin Valentin LEUCIUC et al. 

 

452 

Uzelac-Sciran, T. (2017). Indicators of situational efficiency of PPD Zagreb and 
MVM Veszprem handball players in regular 2015/2016. Seha League 
Season. Proceedings of 8th International Scientific Conference on Kinesiology, Opatija, 
Croatia, 10th-14th May 2017, (pp. 423-427). 
https://www.croris.hr/crosbi/publikacija/prilog-skup/647636  

Vazne, Z., Zidens, J., Grants, J., & Svagzdiene, B. (2018). The dependence of 
Latvian handball players 'effectiveness in competitions on psychological 
indicators. Transformations in Business and Economics, 17(1), 100-111. 
http://www.transformations.knf.vu.lt/43/article/thed  

Vila, H., Zapardiel, J.C., & Ferragut, C. (2020). The relationship between 
effectiveness and throwing velocity in a handball match. International Journal 
of Performance Analysis in Sport, 20(2), 180-188. 
https://doi.org/10.1080/24748668.2020.1726159 

Vuleta, D., & Vuleta, V. (2017). Differences between situation efficiency models of 
male handball teams at the World Championship in Tunisia in 2005. 
Proceedings of 5th International Scientific Conference on Kinesiology, Zagreb, Croatia, 
10th-14th September 2017, 996-999. https://www.bib.irb.hr:8443/781981  

Vuleta, D., Rogulj, N., & Milanovic, D. (2017). Differences between winning and 
defeated handball teams in competition performance indicators. Proceedings 
of 8th International Scientific Conference on Kinesiology, Opatija, Croatia, 10th-
14th May 2017, 432-435. https://www.bib.irb.hr:8443/927815  

Wagner, H., Finkenzeller, T., Würth, S., & Von Duvillard, S.P. (2014). Individual 
and team performance in team-handball: a review. Journal of Sports Science 
and Medicine, 13(4), 808-816. 
https://pmc.ncbi.nlm.nih.gov/articles/PMC4234950/  

Zapardiel, J.C., Vila H., Manchado C., Rivilla-Garcia J., Ferragut C., & Van den 
Tillaar R. (2019). Effect of opposition and effectiveness of throwing from 
first and second line in male elite handball during competition. Kinesiologia 
Slovenica, 25(1), 35-44. https://www.dlib.si/details/URN:NBN:SI:DOC-
3G7JIK0C  

 

https://www.webofscience.com/wos/author/record/13804511
https://www.croris.hr/crosbi/publikacija/prilog-skup/647636
http://www.transformations.knf.vu.lt/43/article/thed
https://doi.org/10.1080/24748668.2020.1726159
https://www.webofscience.com/wos/author/record/1567505
https://www.webofscience.com/wos/author/record/14679889
https://www.bib.irb.hr:8443/781981
https://www.bib.irb.hr:8443/927815
https://pmc.ncbi.nlm.nih.gov/articles/PMC4234950/
https://www.dlib.si/details/URN:NBN:SI:DOC-3G7JIK0C
https://www.dlib.si/details/URN:NBN:SI:DOC-3G7JIK0C



