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Despite being one of the most practiced sports in Europe, handball does not 
generate great interest on the part of the scientific community in its female 
modality. Given the relevance of situations of numerical superiority during the 
matches, the present work aims to analyze, in greater detail, the effective and 
ineffective offensive superiority sequences that occurred during the Women 
Handball World Championship (Sweden 2016). The observational methodology 
and the sequential analysis of delays have been used for this investigation. The 
results obtained reveal a successful offensive game pattern (ending in goal). 
This pattern uses an unstructured tactical system, regardless of its starting 
form, using the first wave counterattack as the main offensive play, to finish the 
actions with situations of 1vs0. 

 

KEY WORDS: female handball, handball, observational methodology, attack. 

 

RESUMEN 

 

El balonmano, a pesar de ser uno de los deportes más practicados en Europa, 
no despierta gran interés por parte de la comunidad científica en su modalidad 
femenina. Dada la relevancia que tienen en los partidos las situaciones de 
superioridad numérica, el presente trabajo tiene como objetivo analizar las 
secuencias ofensivas, eficaces e ineficaces, que se producen en el balonmano 
femenino de élite en situaciones de superioridad numérica ofensiva, durante el 
Campeonato Mundial celebrado en Suecia en 2016. Para ello se ha hecho uso 
de la metodología observacional y del análisis secuencial de retardos. Los 
resultados obtenidos revelan como patrón de juego ofensivo exitoso, es decir, 
que la secuencia ofensiva concluye en gol, un patrón de juego que utiliza un 
sistema táctico no estructurado, con independencia de su forma de inicio, que 
emplea como principal medio ofensivo el contraataque de primera oleada, para 
finalizar las acciones con situaciones de 1vs0. 

 

PALABRAS CLAVE: balonmano femenino, balonmano, metodología 

observacional, ataque. 

 

 

INTRODUCTION 

 

Handball practice has evolved in recent years: players and coaching staff have 
reached a higher level of professionalisation; types of training have evolved in 
the pursuit of performance; and competitions have become championships with 
a higher level of the game (Prudente, Sousa, Sequeira, López-López and 
Hernández-Mendo, 2017). 

 

The performance of the different teams competing in the most relevant 
international tournaments (World and European Championships) has currently 
reached very similar levels; depending the victory in these matches on small 
details that mark the development of the matches (Ferrari, dos Santos and Vaz, 
2014). In this regard, the regulations have undergone several modifications with 
the intention of making this sport more spectacular and favouring the existence 
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of those small details that unbalance the match and make handball a more 
unpredictable and exciting spectacle. 

 

Handball is one of the most practiced sports in Europe (Prieto, Gómez and 
Sampaio, 2015) and, consequently, it is a source of interest for the scientific 
community from different perspectives: biomedical (Asker, Waldén, Källberg, 
Holm and Skillgate, 2017; Fieseler, Hermassi, Hoffmeyer, Schulze, Irlenbusch, 
Bartels, Delank, Laudner and Schwesig, 2017; Grabara, 2018; Lubiatowski, 
Kaczmarek, Cisowski, Breborowicz, Grygorowicz, Dzianach, Krupecki, Laver 
and Romanowski, 2018; Pueo Jimdodo, 2018; Pueo Jimdodo, 2018-Pueo 
Jimdodo, 2018 Penichet-Tomas, Ortega and Espina, 2017), psychological 
(Mayer and Thiel, 2018), in terms of game analysis or match analysis 
(Cardinale, Whiteley, Hosny, Popovic, 2017; Gutiérrez, Fisette, García-López 
and Contreras, 2014; Navarro, Morillo, Reigal and Hernández-Mendo, 2018) 
and in terms of physical preparation and training (Debanne, Laffaye and 
Trouilloud, 2018; Dello lacono, Martone, zagatto, Meckel, Sindiani, Milic and 
Padulo, 2018; Forthomme, Croisier , Delvaux, Kaux, Crielaard and Gleizes-
Cervera, 2018 ; Hermassi, Chelly, Fieseler, Bartels, Schulze, Delank, Shepard 
and Schwesig, 2017; Menezes, two Reis and Tourinho, 2015; Sabido, 
Hernández-Davo, Botella, Navarro and Tous-Fajardo, 2017; Srhoj, Rogulj, 
Padovan, and Katić, 2001; Wagner, Gierlinger, Adzamija, Ajayi, Bacharach, and 
von Duvillard, 2017). 

 

Female handball does not arouse as much interest as male handball, which is a 
reflection of the very long way that the female sport has still to go in order to 
achieve equal consideration (Lopiano, 2000). Therefore, the production in these 
dimensions is lower: biomedical aspects (Ntai, Zahou, Paradisis, Smirnitou & 
Tsolakis, 2017; Steffen, Nilstad, Krosshaug, Pasanen, Killingmo & Bahr, 2017), 
physical preparation and training (Mhenni, Michalsik, Mejri, Yousfi, Chaouachi, 
Souissi & Chamari, 2017; Ohnjec, Vuleta, Milanović and Gruić, 2008), sports 
initiation (Ingebrigtsen, Jeffreys & Rodahl ,, 2013), and game analysis or match 
analysis (Michalsik, Aagaard and Madsen, 2013; Morillo-Baro, Reigal and 
Hernández-Mendo, 2015). 

 

The study of numerical asymmetry during the development of the game is 
included within the match analysis. A situation resulting from the breach of the 
rules of the game, where one of the teams has a numerical advantage - both 
defensive and offensive - with respect to its adversary (Espina, Pérez and 
Cejuela, 2011; Gutiérrez, Fernández and Borrás, 2010). These situations of 
favourable numerical asymmetry foster the achievement of success in the game 
sequence (Wagner, Finkenzeller, Würth and von Duvillard, 2014). Bearing in 
mind the relevance of the goal in this sport, the study and knowledge of the 
situations prior to its achievement acquires a clear importance for coaches and 
players because of its high impact on the playing performance (Hristovki, 
Aceski, Balague, Seifert, Tufeckcievski and Cecilia, 2017).  

 

Thus, and according to the above information, this research pursues the 
objective of analysing, in the elite female handball, the construction of the 
offensive, effective and ineffective sequences in situations of favourable 
numerical superiority. 
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METHOD 

 

This study is carried out within the observational methodology (Anguera, 1979), 
which has found in sports - due to the quantity and variety of behaviours that 
can be observed -, an appropriate environment for its methodological 
development (Anguera and Hernández-Mendo , 2015). Additionally, handball 
researchers have resorted to the observational methodology for the possibilities 
that it offers to the match analysis (González, 2015; Morillo and Hernández-
Mendo, 2015; Prudente et al., 2017; Ribeiro, Oliveira, Freitas, Leitao, Anguera 
and Campaniço, 2009). 

 

The observational design followed is, according to Anguera, Blanco-Villaseñor 
and Losada 2011: a) Intersessional follow-up -23 matches- and intrasessional -
frame to frame- in each sequence analysed; b) nomothetic -the 12 participating 
teams- and c) multidimensional -as reflected in the five dimensions that will 
support later the observation instrument-. 

 

Participants 

 

All teams classified for the development of the second phase -main round- and 
qualifying for the following rounds of the World Women's Handball 
Championship held in Sweden, 2016, which are a total of 12 teams, are 
included in this research. The observational sampling - offensive sequences in 
superiority by exclusion of players from the rival team - has been obtained from 
all the matches played in the main round and in the subsequent qualifiers of the 
championship -23 matches-. The women's handball world championships are 
held during the last months of the year, usually December. Consequently, all 
the videos necessary to develop the research were already collected in 2017. 
This videos collection is conditioned by the lack of public emissions of this sport 
modality "free-to-view". Once the videos are available, the data registration, the 
analyses and the elaboration of the article are then carried out. Finally, the 
document was prepared and sent to the magazine on 27 July 2018 (only the 
2017 World Cup had been held, which was subsequent to the analysed one), 
but the assessment processes lead us up to this date. 

 

Despite this, there are currently no similar studies or with similar contributions, 
being a strong starting point for future research both longitudinal (already being 
carried out by this research group) with the following championships and 
transversal. 

 

Likewise, the match knowledge by this generation is essential to understand the 
game itself and improve their performance and practice. 

 

Last but not least, research and scientific progress in the female modality 
acquires a capital relevance today, since it is becoming increasingly popular in 
our society.  
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Observation instrument 

 

An ad hoc observation instrument has been developed (table 1) for the data 
registration, making use of the Lozano proposal (2014) for the “construction” 
dimension. The observation instrument is a combination of the field format and 
category systems (Anguera, Magnusson and Jonsson, 2007). All field format 
dimensions are deployed in category systems by meeting the requirements of 
thoroughness and mutual exclusivity (Anguera and Hernández-Mendo, 2013). 

 
Table 1. Observation instrument. 

No. Dimension Category Systems: codes and brief description 

1 Ball 
possession 

PO) Possession per team observed; PC) Possession by opposing team; Inob) 
Unobservability. 

2 Beginning 
of the 
offensive 
phase 

RO) Stealing the Ball in situations of 1x1 o 1x2; IN) Ball interception; SP) Goal-
Throw; SC) Throw-off; ER) Regulatory violation by the rival team; PB) Ball turnover 
by opposing team. 

3 Attack 
typology 

CA) Counterattack; 65) positional attack on superiority 6x5; 76) positional attack on 
superiority 7x6; GF) Free-Throw; SE) special situations in numerical superiority of 
two or more players. 

4 Formation STE) structured tactical system; STNE) unstructured tactical system. 

5 Zone of the 
beginning of 
the move 

ZIA, ZIB, ZIC -first line sector-, ZID, ZIE, ZIF -second line sector-; ZICP - Own field - 
(see figure 1). 

6 Creation CR) crossing; CRP) pivot crossing; PER) changing positions; PEX) external switch; 
Trns24) changing to offensive system 2-4; BLO) blockages; PAN) screening; COR) 
curtain; PV) “give and go”; PS) subsequent penetrations; JA) fly; X11) action of 1x1; 
X22) action of 2x2; CA1O) first wave counterattack; CA2O) second wave 
counterattack. 

7 Second 
creation 

CR2) crossing; CRP2) Pivot crossing; PER2) changing positions; PEX2) external 
switch; Trns242) changing to offensive system 2-4; BLO2) blockages; PAN2) 
screening; DES2) Slippage; PV2) “give and go”; PS2) subsequent penetrations; 
JA2) fly; X112) action of 1x1; X222) action of 2x2; NING) No second creation is 
produced. 

8 Pre-
completion 

VS43) situation 4 vs. 3; VS32) situation 3 vs. 2; VS21) situation 2 vs. 1; VS10) 
situation 1 vs. handball, without defenders. 

9  Completion GOL) throw and goal; ML) throw not ending up in goal; 7M) 7-metre penalty in favour 
of the team observed; FGF) Free-Throw in favour of the team observed; PBL) Ball 
turnover by the team observed; ERR) regulatory error made by the team observed. 

10 End zone ZFA, ZFB, ZFC -first line sector-, ZFD, ZFE, ZFF -second line sector-. See figure 1. 
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Zone Distribution Area 

Legend: Attack direction 

 
Spatial Distribution by Sectors 

Legend: Attack direction. 1st line. 2nd line 

 
Spatial Distribution by Areas 

Legend: Attack direction. Left wing, Central 
Area, Right Wing 

Figure 1. Spatial distribution in the court based on zones, sectors and areas of the court. 

 

Registration and coding 

 

The data was recorded using the version 1.2.1 Lince software (Gabin, 
Camerino, Anguera and Castañer, 2012). Each of the offensive sequences 
which occurred in situations of numerical superiority have been registered, by 
exclusion of a player of the rival team, in the second phase and in the following 
qualifying rounds of the 2016 Women's Handball World Championship. The 
registration of each sequence was carried out in three phases: the start of the 
offensive sequence; the development of the sequence, composed at least of a 
creation action; and finally, the end of the sequence - see figure 2-. A total of 
262 offensive sequences have been registered in superiority by exclusion of 
players of the rival team. According to Bakeman and Quera (1995), the data 
obtained are from different events. 
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Figure 2. Registration of the structure of each offensive sequence: phases and dimensions to 
be registered. 

Legend: Offensive sequence. Start of Sequence (Ball possession; Beginning of the Offensive 
Phase, Attack Typology; Formation, Zone of the beginning of the move) – Registration Phase 1. 
Sequence Development (Creation Action + 2nd Creation Action – if any-) – Registration Phase 2. 
Final Sequence. (Pre-completion. Completion. End Zone) – Registration Phase 3. Registration 

of the Complete Offensive Sequence  

 

Data reliability 

 

The data were recorded by two observers, both with a Bachelor's degree in 
Physical Activity and Sports Sciences, with experience in handball and 
observational methodology. They had previously conducted a training process 
based on Anguera (2003). One of the observers recorded all the sequences of 
the observational sampling; while the second observer recorded 10% of the 
total. 

 

In order to specify the reliability – in terms of consistency - of the data obtained 
from the observation instrument, the Cohen's kappa (1960) has been used, with 
the version 5.1 GSEQ programme (Bakeman and Quera, 2011). The Cohen's 
kappa values corresponding to the data packages recorded by both observers 
have been calculated by means of dimensions or criteria of the observation 
instrument; obtaining a minimum value of κ = 0.91 (table 2), which guarantees 
the reliability of the data supporting this research (Fleiss, Levin and Paik, 2003). 
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Table 2. Consistency between observations: Cohen's kappa by means of the observation 

instrument dimensions. 

Dimension Cohen's kappa 

Ball possession 1 

Beginning of the offensive phase 1 

Attack typology 1 

Formation 0.91 

Zone of the beginning of the move 0.93 

Creation 0.94 

Second creation 0.91 

Pre-completion 0.95 

Completion 0.93 

End zone 0.95 

 

Data analysis 

 

A data diachronic analysis has been carried out to respond to the aim of the 
present study. Specifically, a sequential delay analysis has been conducted 
using the v 5.1 GSEQ software (Bakeman and Quera, 2011).  

 

The calculation of the adjusted residuals between the criteria behaviours -
provided in GSEQ terminology- corresponding to the completion dimension -
GOL, ML, 7M, FGF, PBL and ERR- and the conditioned behaviours -target- 
corresponding to the instrument dimensions has been conducted: beginning of 
the offensive phase, attack typology, formation, zone of the beginning of the 
move, completion zone, creation, second creation, and pre-completion. The 
retrospective conditioned behaviours related to the established criteria 
categories have been analysed, from delay -3 to delay 0 or co-occurrence.  

 

Pursuant to Bakeman, and Gottman (1986), those transitions greater than 1.96 
show a statistically significant correlation (p <0.05) of activation between the 
given behaviour and the target behaviour; while those transitions lower than -
1.96, indicate a statistically significant correlation of inhibition between the 
criterion behaviour and the conditioned behaviour. 

 

RESULTS 

 

Taking advantage of the possibilities offered by the observational methodology 
to capture the behaviour displayed in terms of order and length parameters, a 
sequential analysis of delays has been carried out to respond to the established 
objective, obtaining the results shown in Table 2. 

 

As criterion behaviours or behaviours given, those corresponding to the 
dimension of the offensive action completion have been established - GOL, ML, 
7M, FGF, PBL and ERR. As conditioned behaviours - or target -, the categories 
corresponding to the dimensions have been specified: beginning of the 
offensive phase, attack typology, start and end areas of the offensive action, 
type of creation and second creation; and pre-completion situation. Depending 
on the objective to be analysed, in the elite female handball, the formation of the 
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offensive, effective and ineffective sequences, in situations of favourable 
numerical superiority, the sequential analysis of adjusted residuals has been 
carried out from the retrospective point of view (delays -3, -2, -1) and, as data 
obtained from different events, in the co-occurrence. 

 
Table 2. Significant adjusted residuals which constitute sequential patterns (activation higher 

than 1.96- or inhibition lower than -1.96-) of completion of offensive sequences, in situations of 
favourable numerical superiority. 

Lag -3 Lag -2 Lag -1 Lag 0 
Criterion 
behaviour 

STE (-2.04) 

- Structured Tactical 
System - 

 

SNTE (2.04) 

- Unstructured Tactical 

System - 

CA1O (3,47) 

- First wave 
counterattack - 

 
VS10 (2.83) 

-Situation 1 vs 0- 
GOL 

SC (2.77) 

-Throw-off- 

 

STE (2.03) 

- Structured Tactical System 
- 

 

SNTE (-2.03) 

- Unstructured Tactical 

System - 

CR (2,42)  

-Crossing- 

  

  

ZFA (1.99) 

-Final Zone A- 

 

ZFB (-2.08) 

- Final Zone B- 

ML 

-Throw not 
ending in 
goal- 

 

  

 

PS (3.20) 

-Subsequent 
Penetrations- 

BLO2 (3.08) 

-Blockage in 
second 
creation- 

ZFE (2.82) 

-Final Zone E- 

7M 

- 7-meter 
throw- 

ZID (3,41) 

-Start Zone D- 
     

FGF 

-Free-throw 
in favour - 

   

VS43 (2,37) 

-Situation 4 vs 3- 

 
PBL 

(Ball 
turnover) 

   
VS10 (-2,27) 

- Situation 1 vs 0- 

    
ZFE (2,12) 

- Final Zone E- 

ERR 

- Regulatory 
Error - 

 

DISCUSSION 

 

In the sequential analysis of delays, they have been considered criterion 
behaviours those related to the “completion” dimension (GOL, ML, 7M, GF, 
PBL, ERR). Conditioned behaviours were deemed those corresponding to the 
other dimensions that make up the instrument of observation (beginning of the 
offensive phase, attack typology, formation, zone of the beginning of the move, 
completion zone, creation, second creation, and pre-completion). Successful 
offensive sequences were those whose completion of the offensive action 
concludes in goal (GOL) or with a 7-meter (7M) throw. Offensive sequences will 
be considered “unsuccessful” when they end with a bad throw (ML), a free 
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throw in favour (FGF), a ball turnout (PBL) or with a regulatory error made 
during the offensive action by the team observed (ERR). 

 

The results obtained corresponding to those offensive sequences of favourable 
offensive numerical superiority ending with a goal (GOL) reflect a pattern of 
behaviour made of an unstructured tactical system (STNE). They use the first 
wave counterattack as a creative element in its development (CA1O), and 
conclude with pre-completion situations of 1vs0 (VS10) - that is, the attacking 
thrower against the opposing goalkeeper-. This behaviour pattern follows the 
internal logic of a counterattack and is in line with the results obtained by 
Hernández et al. (2010). These results concluded that the counterattack has a 
greater effectiveness in terms of goal achievement compared to the positional 
game. Likewise, they coincide with those results obtained by Ribeiro et al. 
(2009), in their comparative study between counterattacks and rapid attacks in 
male handball. They detected temporal patterns in the sequences of direct 
counterattack, but not in those of rapid attack-. In addition, Lozano and 
Camerino (2012), in their analysis of the effectiveness of offensive handball 
systems conclude that counterattack is the most effective type of offensive 
action regardless of the type of defence developed by the opposing team. This 
statement differ with this study, since this research concludes that the most 
effective tactical system is structured (STE). 

 

The results obtained concerning those offensive sequences which, while 
occurring in a situation of favourable offensive numerical superiority, end with a 
7-meter throw in favour (7M), show the presence of the PS category 
(subsequent penetrations) in first creation and of BLO2 (blocking in second 
creation) as second creation action, with positive values in lag -2 and -1 
respectively. These actions end in ZFF (completion zone F), corresponding to 
the space occupied by the left wing -figure one-. Sousa, Prudente, Sequeira, 
López-López and Hernández-Mendo (2015) in their study of 2x2 game 
situations in the 2012 European men's handball championship, claimed that the 
crossing, as a technical-tactical element, significantly triggers the 7-metre throw; 
while the technical-tactical blocking action activates the goal achievement. 

 

The 2x2 is a technical-tactical element, part of the basic tactical means (Foretić, 
Rogulj and Trninic, 2010; García, Aníz, Arellano, Domínguez, and García, 2004; 
Montoya, Moras and Anguera, 2013; Rogulj, Srhoj, and Srhoj, 2004; Román, 
2005). Therefore, it is relevant to highlight the absence of a significant 
correlation between the “successful” criterion behaviours - GOL (goal 
achievement) and 7M (7-metre throw in favour) - and the 2x2 (X22) category - 
creation dimension - in the development of the offensive sequence. These 
results differ from those obtained by Prudente et al. (2017), in male handball, 
which concluded that 2x2 situations have great tactical importance throughout 
the development of a match. Passos, Milho, Fonseca, Borges, Araújo and 
Davids (2011) in their study on team sports also affirm that grouping tendencies 
in the collective offensive game, are reduced to subunits of two individuals, 
being sensitive to different task delimitations, such as, in this case, game 
actions that occur in situations of favourable numerical asymmetry. 
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The results obtained in terms of offensive actions leading to a throw which does 
not end with a goal (ML) show a statistically significant correlation with the start 
of the sequence as a throw-off (SC), and through structured tactical systems 
(STE). These results are different from those already mentioned by Lozano and 
Camerino (2012). In the development and completion of the offensive 
sequence, a statistically significant correlation has been detected between the 
throwing criterion which does not end with a goal (ML) and the conditioned 
behaviours of crossing (CR) and the completion zone A (see figure 1) in lag -2 
and the co-occurrence, respectively. These results match those obtained by 
Sousa et al. (2015), who concluded in their study of the 2x2 game situations, in 
the 2012 European men's handball championship, that the "crossing and 
continuity" activates the throw to the post or crossbar. 

 

As for the offensive sequences ending with a ball turnover by the team 
observed (PBL), it should be highlighted the statistically significant activation 
relationship in lag 0 or co-occurrence with the tactical situation of pre-
completion 4vs3 (VS43). There is also a statistically significant correlation of 
inhibition in the co-occurrence of the 1vs0 situation (VS01). It is also underlined 
that the sequences where complex tactical situations are carried out or where 
more than two or three players are grouped together, have a greater difficulty of 
ending successfully (Sousa et al. 2015). 

 

CONCLUSION 

 

In the light of the results obtained in this research, it can be concluded that the 
success of the offensive sequences in situations of favourable numerical 
superiority, during the 2016 women's handball world championship, responds to 
an offensive game pattern. This pattern uses an unstructured tactical system, 
without being relevant how it starts (stealing the ball in situations of 1x1 or 1x2, 
interception of the ball, goal-throw, throw-off, regulatory infringement by the rival 
team or ball turnover by the rival team). This pattern uses the first wave 
counterattack as the main offensive means, to end the actions with situations of 
1vs0. 

 

The present study aims to help the coaches of female handball to deepen their 
knowledge of offensive sequences with numerical superiority resulting from a 
disciplinary penalty of exclusion (two minutes of the match in numerical 
inferiority) in the women's elite handball. Consequently, this research is seeking 
to be a support point for the design of tasks, aimed at simulating counterattack 
situations with 2x2 situations to reach a throw; or, to allow the application of 
tactical means of less execution complexity for the achievement of goal.  

 

REFERENCES 

 

Anguera, M. T., Blanco-Villaseñor, A. y Losada, J. L. (2001). Diseños 
observacionales, cuestión clave en el proceso de la metodología 
observacional. Metodología de las Ciencias del Comportamiento, 3(2), 
135-160. 



Rev.int.med.cienc.act.fís.deporte - vol. 20 - número 78 - ISSN: 1577-0354 

238 
 

Anguera, M.T. (1979) Observational Typology. Quality & Quantity. European-
American Journal of Methodology, 13(6), 449-484. 

Anguera, M. T. y Hernández-Mendo, A. (2013). La metodología observacional 
en el ámbito del deporte. E-balonmano.com: Revista de Ciencias del 
Deporte, 9(3), 135-160. 

Anguera, M. T., y Hernández-Mendo, A. (2015). Técnicas de análisis en 
estudios observacionales en ciencias del deporte. Cuadernos de 
Psicología del Deporte, 15(1), 13-30. 

Anguera, M. T., Magnusson, M. S. y Jonsson, G. K. (2007). Instrumentos no 
estándar. Avances en Medición, 5(1), 63-82. 

Antúnez, A., García, J, Sáez, F. J., Valle, A. y García, A, (2013). Diferencias en 
los indicadores de rendimiento entre equipos ganadores y perdedores 
en etapas de formación en balonmano en función del género y la 
diferencia final de goles. E-balonmano.com: Revista de Ciencias del 
Deporte, 9(1), 5-16. 

Asker, M., Waldén, M., Källberg, H., Holm, L. W. y Skillgate E. (2017) A 
prospective cohort study identifying risk factors for shoulder injuries in 
adolescent elite handball players: the Karolinska Handball Study 
(KHAST) study protocol. BMC Musculoskeletal Disorders, 18:485. DOI 
10.1186/s12891-017-1852-2. 

Bakeman, R. y Quera, V. (1995). Analyzing interaction: Sequential analysis with 
SDIS and GSEQ. Cambridge: Cambridge University Press. 

Bakeman, R. y Quera, V. (2011). Sequential Analysis and Observational 
Methods for the Behavioral Sciences. Cambridge: Cambridge University 
Press. 

Cardinale, M., Whiteley, R., Hosny, A. A. y Popovic, N. (2017). Activity Profiles 
and Positional Differences of Handball Players During the World 
Championships in Qatar 2015. International Journal of Sports Physiology 
and Performance, 12 (7), 908-915. DOI: 10.1123/ijspp.2016-0314. 

Cohen, J. (1960). A coefficient of agreement for nominal scales. Educational 
and Psychological Measurement, 20, 37-46. 

Debanne, T., Laffaye, G. y Trouilloud, D. (2018). Motivational orientations and 
performance in penalty throws during elite male team handball games. 
Scandinavian Journal of Medicine & Science in Sports, 28(3), 1288-1294. 
DOI: 10.1111/sms.12995. 

Dello Iacono, A., Martone, D., Zagatto, A. M., Meckel, Y., Sindiani, M., Milic, M. 
y Padulo, J. (2018). Effect of contact and no-contact small-sided games 
on elite handball players. Journal of Sports Sciences. 36 (1), 14-22. 
DOI:10.1080/02640414.2016.1276296. 

Espina, J. J., Pérez, J. A. y Cejuela, R. (2012). Evolución histórica y táctica de 
los sistemas de juego defensivos en balonmano en situaciones de 
desigualdad numérica. E-balonmano.com Revista de Ciencias del 
Deporte, 8(2), 93-104.  

Ferrari, W. R., dos Santos, J. V. y Vaz, V. P. S. (2014). Offensive Process 
Analysis in Handball: Identification of Game Actions that Differentiate 
Winning from Losing Teams. American Journal of Sports Science, 2(4), 
92-96. doi: 10.11648/j.ajss.20140204.14. 

Fieseler, G., Hermassi, S., Hoffmeyer, B., Schulze, S., Irlenbusch, L., Bartels, 
T., Delank, K. S., Laudner, K. G. y Schwesig, R. (2017). Differences in 

javascript:;
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Dello%20Iacono,%20A&dais_id=2445636&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Martone,%20D&dais_id=3260078&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Zagatto,%20AM&dais_id=562198&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Meckel,%20Y&dais_id=454604&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Sindiani,%20M&dais_id=12055641&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Milic,%20M&dais_id=2262268&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Padulo,%20J&dais_id=213895&excludeEventConfig=ExcludeIfFromFullRecPage


Rev.int.med.cienc.act.fís.deporte - vol. 20 - número 78 - ISSN: 1577-0354 

239 
 

anthropometric characteristics in relation to throwing velocity and 
competitive level in professional male team handball: a tool for talent 
profiling. Journal of Sports Medicine and Physical Fitness, 57(7-8), 985-
992. DOI:10.23736/S0022-4707.17.06938-9. 

Fleiss, J. L., Levin, B. y Paik, M. C. (2003). Statistical methods for rates and 
proportions, 3rd ed. Hoboken: John Wiley y Sons. 

Foretić, N., Rogulj, N. y Trninić, N. (2010). The influence of situation efficiency 
on the result of a handball match. Sport Science. Faculty of Kinesiology, 
2, 45-51. 

Forthomme, B., Croisier, J. L. Delvaux, F., Kaux, J. F., Crielaard, J. M. y 
Gleizes-Cervera, S. (2018). Preseason Strength Assessment of the 
Rotator Muscles and Shoulder Injury in Handball Players. Journal of 
Athletic Training, 53(2), 174-180. DOI: 10.4085/1062-6050-216-16. 

Gabin, B., Camerino, O., Anguera, M. T. y Castañer, M. (2012). Lince: 
Multiplatform sport analysis software. Procedia. Social and Behavioral 
Sciences, 46, 4692-4694. 

García, J. A., Aníz, I., Arellano, J. I., Domínguez, J.O. y García, T. (2004). 
Influencia de las variables tiempo y distancia en la eficacia del juego con 
transformaciones en cuatro equipos de balonmano de alto nivel. 
Posibilidades para la aplicación en el entrenamiento. Motricidad. 
European Journal of Human Movement, 12, 79-94. 

González, I. (2015). El uso táctico del golpe franco en el balonmano. E-
balonmano.com: Revista de Ciencias del Deporte. 11(1), 39-54. 

Grabara, M. (2018). The posture of adolescent male handball players: A two-
year study. Journal of Back and Musculoskeletal Rehabilitation, 31(1), 
183-189. DOI: 10.3233/BMR-170792. 

Gutiérrez, D., Fisette, J., García-López, L. M. y Contreras, O. (2014). 
Assessment of secondary school students' game performance related 
to tactical contexts. Journal of Human Kinetics, 42(1), 223-234. DOI: 
10.2478/hukin-2014-0076. 

Gutiérrez, O., Fernández, J. J. y Borrás, F. (2010). Uso de la eficacia de las 
situaciones de juego en desigualdad numérica en balonmano como 
valor predictivo del resultado final del partido. E-balonmano.com 
Revista de Ciencias del Deporte, 6(2), 67-77. 

Hermassi, S., Chelly, M. S., Fieseler, G., Bartels, T., Schulze, S., Delank, K. S., 
Shephard, R. J. y Schwesig, R. (2017). Effects of In-Season Explosive 
Strength Training on Maximal Leg Strength, Jumping, Sprinting, and 
Intermittent Aerobic Performance in Male Handball Athletes. 
Sportverletzung-Sportschaden, 31(3), 167-173. DOI: 10.1055/s-0043-
103469. 

Hernández, J. M., Rodríguez, A. J., Hernández, J., Álvarez, P. A., Jiménez, F. y 
Hernández, I. M. (2010). Análisis del juego de ataque en balonmano 
femenino. Ágora, para la educación física y el deporte, 12(3), 257-272. 

Hernández-Mendo, A., Castellano, J., Camerino, O., Jonsson, G., Blanco-
Villaseñor, Á., Lopes, A. y Anguera, M. T. (2014). Programas 
informáticos de registro, control de calidad del dato, y análisis de datos. 
Revista de Psicología del Deporte, 23(1), 111-121. 

Hristovski, R., Aceski, A., Balague, N., Seifert, L., Tufekcievski, A. y Cecilia, A. 
(2017). Structure and dynamics of European sports science textual 

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=F5aYuzN1vdamK4FkLy5&page=3&doc=26
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=F5aYuzN1vdamK4FkLy5&page=3&doc=26


Rev.int.med.cienc.act.fís.deporte - vol. 20 - número 78 - ISSN: 1577-0354 

240 
 

contents: Analysis of ECSS abstracts (1996-2014). European Journal 
Sport Science, 17, 19-29. DOI:10.1080/17461391.2016.1207709. 

Ingebrigtsen, J., Jeffreys, I. y Rodahl, S. J. (2013). Physical characteristics and 
abilities of junior elite male and female handball players. Journal of 
Strength and Conditioning Research, 27(2), 302-309. Doi: 
10.1519/JSC.0b013e318254899f. 

Lopiano, D. A. (2000). Modern history of women in sports: Twenty-five years of 
Title IX. Clinics in Sports Medicine, 19(2), 163-173. 

Lozano, D. (2014). Análisis del comportamiento táctico ofensivo en alto 
rendimiento en balonmano (Tesis doctoral). Universitat de Lleida. Lleida. 
España. 

Lozano, D. y Camerino, O. (2012). Eficacia de los sistemas ofensivos en 
balonmano. Apunts. Educación Física y Deportes, 108(2), 70-81 DOI: 
10.5672/apunts.2014-0983.es.(2012/2).108.08. 

Lozano, D., Camerino, O. e Hilenio, R. (2016). Interacción dinámica ofensiva en 
balonmano de alto rendimiento. Apunts. Educación Física y Deportes, 
125(3), 90-110. DOI: http://dx.doi.org/10.5672/apunts.2014-
0983.es.(2016/3).125.08. 

Lubiatowski, P., Kaczmarek, P., Cisowski, P., Breborowicz, E., Grygorowicz, M., 
Dzianach, M., Krupecki, T., Laver, L. y Romanowski, L. (2018). 
Rotational glenohumeral adaptations are associated with shoulder 
pathology in professional male handball players. Knee Surgery Sports 
Traumatology Arthroscopy, 26 (1), 67-75. DOI: 10.1007/s00167-017-
4426-9. 

Mayer, J. y Thiel, A. (2018). Presenteeism in the elite sports workplace: The 
willingness to compete hurt among German elite handball and track and 
field athletes. International Review for the Sociology of Sport. 53 (1), 
49-68. DOI: 10.1177/1012690216640525. 

Menezes, R. P., dos Reis, H. H. B. y Tourinho, H. (2015). Teaching-learning-
training of individual technical-tactical elements of handball for Under-
14, Under-16 and Under-18 teams. Movimento, 21(1), 261-273. 

Mhenni, T., Michalsik, L. B., Mejri, M. A., Yousfi, N., Chaouachi, A., Souissi, N. 
y Chamari, K. (2017). Morning–evening difference of team-handball-
related short-term maximal physical performances in female team 
handball players. Journal of Sports Science, 35(9), 912-920. Doi: 
10.1080/02640414.2016.1201212. 

Michalsik, L. B., Aagaard, P. y Madsen, K. (2013). Locomotion Characteristics 
and Match-Induced Impairments in Physical Performance in Male Elite 
Team Handball Players. International Journal of Sports Medicine, 34(7), 
590-599. DOI: 10.1055/s-0032-1329989. 

Michalsik, L. B., Madsen, K. y Aagaard P. (2015). Physiological capacity and 
physical testing in male elite team handball. Journal of Sports Medicine 
and Physical Fitness, 55(5), 415-29. 

Montoya, M., Moras, G. y Anguera, M. T. (2013). Análisis de las finalizaciones 
de los jugadores extremo en balonmano. Apunts. Educación Física y 
Deportes, 113, 52-59. 

Morillo, J. P. y Hernández-Mendo, A. (2015). Análisis de la calidad del dato de 
un instrumento para la observación del ataque en balonmano playa 

https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Lubiatowski,%20P&dais_id=3701710&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Kaczmarek,%20P&dais_id=1417973&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Cisowski,%20P&dais_id=27848672&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Breborowicz,%20E&dais_id=16464298&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Grygorowicz,%20M&dais_id=4187669&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Dzianach,%20M&dais_id=10296272&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Krupecki,%20T&dais_id=26969013&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Laver,%20L&dais_id=1928520&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Romanowski,%20L&dais_id=3299251&excludeEventConfig=ExcludeIfFromFullRecPage


Rev.int.med.cienc.act.fís.deporte - vol. 20 - número 78 - ISSN: 1577-0354 

241 
 

Revista Iberoamericana de Psicología del Ejercicio y el Deporte, 10(1), 
15-22. 

Morillo-Baro, J. P., Reigal, R. E. y Hernandez-Mendo, A. (2016). The 
relationsship between the sports psychological profile and competitive 
anxiety in beach handball players. Revista de Psicologia del Deporte, 
25(1), 121-128. 

Navarro, A., Morillo, J. P., Reigal, R. E. y Hernández-Mendo, A. (2018). Polar 
coordinate analysis in the study of positional attacks in beach handball. 
International Journal of Performance Analysis In Sport, 18(1), 151-167. 
DOI: 10.1080/24748668.2018.1460052. 

Ntai, A., Zahou, F., Paradisis, G., Smirniotou, A. y Tsolakis, C. (2017). 
Anthropometric parameters and leg power performance in fencing. Age, 
sex and discipline related differences. Science & Sports, 32(3), 135-
143. 

Ohnjec, K., Vuleta, D., Milanović, D. y Gruić, I. (2008). Performance indicators 
of teams at the 2003 world handball championship for women in croatia. 
Kinesiology, 40(1), 69-79. 

Passos, P., Milho, J., Fonseca, S., Borges, J., Araújo, D. y Davids, K. (2011). 
Interpersonal distance regulates functional grouping tendencies of agents 
in team sports. Journal of Motor Behavior, 43(2), 155-163. doi: 
10.1080/00222895.2011.552078. 

Prieto, J., Gómez, M. A. y Sampaio, J. (2015). From a Static to a Dynamic 
Perspective in Handball Match Analysis: a Systematic Review. The 
Open Sports Sciences Journal, 8, 25-34. 

Prudente, J., Sousa, D., Sequeira, P., López-López, J. A. y Hernández-Mendo, 
A. (2017). Analyzing the influence of playing time and partial score on 
the tactical behavior in the duel 2 vs 2 in the offensive process in 
handball, using the polar coordinates technique. Anales de psicología, 
33(3), 515-529. DOI: http://dx.doi.org/10.6018/analesps.33.3.271071. 

Pueo, B., Jiménez-Olmedo, J. M.,  Penichet-Tomas, A., Ortega, M. y Espina, J.  
J. (2017). Analysis of Time-Motion and Heart Rate in Elite Male and 
Female Beach Handball.  Journal of Sports Science and Medicine, 16, 
450-458. 

Ribeiro, P., Oliveira, M. C., Freitas, O., Leitão, C., Anguera, M. T. y Campaniço, 
J. (2009). The methodology observational in Handball: Review of 
offensive actions of selection champion in Europe in 2008. Motricidade, 
5(3), 95. 

Rogulj, N., Srhoj, V. y Srhoj, L. (2004). The contribution of collective attack 
tactics in differentiating handball score efficiency. Collegiums 
Antropologicum, 28(2), 739-746. 

Román, J. D. (2005). Conceptos de ataque frente a variantes defensivas 6:0 y 
5:1. E-balonmano.com: Revista de Ciencias del Deporte, 1, 3-16. 

Román, J. D. (2008). Táctica colectiva grupal en ataque: los modelos en el 
balonmano español. E-balonmano.com: Revista de Ciencias del 
Deporte, 4 (2), 29-51. 

Sabido, R., Hernández-Davo, J. L., Botella, J., Navarro, A. y Tous-Fajardo, J. 
(2017). Effects of adding a weekly eccentric-overload training session on 
strength and athletic performance in team-handball players. European 

http://dx.doi.org/10.6018/analesps.33.3.271071
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Sabido,%20R&dais_id=2283794&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Hernandez-Davo,%20JL&dais_id=7066024&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Botella,%20J&dais_id=6232731&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Navarro,%20A&dais_id=5861861&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=F5aYuzN1vdamK4FkLy5&author_name=Tous-Fajardo,%20J&dais_id=2804897&excludeEventConfig=ExcludeIfFromFullRecPage


Rev.int.med.cienc.act.fís.deporte - vol. 20 - número 78 - ISSN: 1577-0354 

242 
 

Journal of Sport Science, 17(5), 530-538. DOI: 
10.1080/17461391.2017.1282046. 

Sousa D. J., Prudente J. N., Sequeira P., López-López J. A. y Hernández-
Mendo A. (2015). Análisis de las situaciones de juego 2x2 en el 
campeonato masculino de balonmano 2012: Aplicación de la técnica de 
coordenadas polares. Cuadernos de psicología del deporte, 15(1), 181-
194. 

Srhoj, V., Rogulj, N., Padovan, M. y Katić, R. (2001). Influence of the attack end 
conduction on match result in handball. Collegiums Antropologicum, 
25(2), 611-7. 

Steffen, K., Nilstad, A., Krosshaug, T., Pasanen, K., Killingmo, A. y Bahr, R. 
(2017). No association between static and dynamic postural control and 
ACL injury risk among female elite handball and football players: a 
prospective study of 838 players. British Journal of Sports Medicine, 
51(4), 253-259. Doi: 10.1136/bjsports-2016-097068. 

Wagner, H., Finkenzeller, T., Würth, S. y von Duvillard, S. P. (2014). Individual 
and Team Performance in Team-Handball: A Review. Journal of Sports 
Science and Medicine, 13, 808-816. 

Wagner, H., Gierlinger, M., Adzamija, N., Ajayi, S., Bacharach, D.W. y von 
Duvillard, S. P. (2017). Specific Physical Training In Elite Male Team 
Handball. The Journal of Strength and Conditioning Research, 31(11), 
3083-3093. DOI: 10.1519/JSC.0000000000002094. 

 

 

Número de citas totals / Total references: 60 (100%)  

Número de citas propias de la revista / Journal's own references: 0 (0%) 

 
Rev.int.med.cienc.act.fís.deporte - vol. 20 - número 78 - ISSN: 1577-0354 

 


