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ABSTRACT

The aim of the paper was to describe the most common injuries in senior and cadet handball
players of Croatia Women’s National Handball Team during a period of two years and investigate the connection 
between the most common injuries and player positions such as back, wing and line position, as well as to 
investigate the possible impact of player’s age and body mass index (BMI) on the injury rates using Poisson 
regression. 

Older players had a lower probability of ankle dislocations but a higher probability for dislocations of the middle 
phalanx of the finger, thigh contusions and generally getting injured. Wing players had a lower probability of 
ankle dislocation and a lower probability of generally experiencing any injury than back players. BMI showed no 
relationship with the injury rates.
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Introduction

t he most commonly stated acute injuries in 
research conducted in handball (Åman et al., 

2018; Luig & Henke, 2011; Mónaco et al., 2014; 
Rafnsson et al., 2019; Raya-González et al., 2020) 
are sprains and contusions, and the parts of the 
body that are most commonly injured are the 
knees, ankles and fingers. Injuries in athletes occur 
due to frequent changes of the surface on which 
handball is played, such as the inflammation of 
the Achilles tendons and periostitis (Olsen et al., 
2003). Research shows that handball resin, which 
is used in handball in order to improve the grip of 
the ball, contributes to the occurrence of jammed 
fingers and the displacement of small finger bones 
(Luig & Henke, 2011). Due to the greater number of 
contacts, there is a greater number of blows that 
cause bruises, abrasions, stretching of muscles and 

ligaments, crushing, bruising, and other sports injuries 
(Bere et al., 2015).
In the research conducted by German authors (Henke 
et al., 2010), they state that, in the female and male 
active handball players pertaining to the age range of 
14 to 45 years in Germany, the most common acute 
injuries are sprains and contusions. Their ratio is two 
injuries per 1000 (working) hours of training or playing. 
It is important to emphasise that women have more 
frequent non-contact lower extremity injuries – 32% of 
knee injuries and 22% of ankle injuries. Male handball 
players have a higher share of contact injuries and 
their injuries also depend on the position they play. The 
authors state that, in female handball players, the most 
common injuries of the lower extremities are sprains 
and contusions.
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The results of systematic monitoring of athletes’ injuries 
by player positions and manner of movement (whether 
playing attack or defence) indicate that athletes are more 
exposed to injuries in the position of a line (Bere et al., 
2015), left, centre and right back players in attacking 
position. Attacking players are more exposed to acute 
sports injuries (Seil et al., 1998).
The type of surface also affects the incidence and type of 
injury. Olsen et al. (Olsen et al., 2003) reported that there 
is a higher number of anterior cruciate ligament (ACL) 
injuries in women on an artificial surface than there is in 
men. According to them, all artificial surfaces have higher 
friction compared to parquet, and thus can increase the 
risk of knee and ankle injuries in female players. Acute 
knee injuries in female players on artificial surfaces often 
occur without contact with a rival female player. The 
same study found that younger athletes in Scandinavia 
are more prone to injuries and fractures of fingers, 
wrists, and forearms. They found that the percentage of 
injuries in handball increases in younger handball players 
who play handball at a higher level, for example, in the 
European and World Championships where injuries occur 
due to the nature of the sport which is based on changing 
movement direction, speed, strength, and explosiveness 
(Póvoas et al., 2012).
The aim of the research is to ascertain the relationship of 
age, BMI and player position with injury rates. 

methods

In this observational research, we collected data and 
information on Croatia women’s national handball 
team players (seniors, ages 19-35 and cadets, ages 
17-19) concerning their general health, acute and 
chronic injuries in the period from 2015 and 2016 
during preparations and competitions of individual 
national teams. A total of 42 handball players were 
included in the research.

The IOC form was used, which is filled in during 
the occurrence of an injury in the course of 
training or competitive matches that are played 
exclusively in connection with the World and 
European Championships in the preparation period, 
qualifications and the championship itself.

In addition to injury and player position data, socio-
demographic and anthropometric data, such as age, 
height, and weight, were collected, while BMI was 

results

Out of the total number of 42 female handball 
players, 19 were cadets and 23 were senior 
handball players. The average age of all handball 
players is 23.13 years, while their average body 
mass index is 23.13 kg/m2. The average height is 
176 cm and the weight is 69.87 kg. The majority 
of the players (83.3%) have a dominant right hand, 
47.6% are left, centre and right backs, 14.3% are 
line players, and 38.1% play in other positions

Table 1 shows the means and standard deviation 
parameters of age, height, weight, and BMI of 42 
Croatia women’s national handball team players by 
player positions.

Table 2. Basic parameters of Poisson regression models for all dependent variables

calculated using the height and weight data.

The collected data were statistically processed 
using the R version 4.0.3 program. Prior to analysis, 
the assumption that injury incidence data were 
reasonably consistent with the Poisson distribution 
was verified. The influence of age, body mass index 
(BMI) and player position of female players on the 
incidence of injuries was modelled using Poisson 
regression. For the analysis of the categorical 
variable of player position (back, wing and line 
players), the back player category was used as a 
reference category due to having highest injury 
rates. The probability of a Type I error was placed 
at 5%.

Table 1. Anthropometric variables of female handball 
players (N = 42)

Table 2 shows the results of Poisson regression 
models.

                    Back  
(N = 
20) 

Wing  
(N = 
16) 

Line  
(N = 6) 

Age 23.5 
(5.16) 

23.4 
(5.84) 

22.5 
(4.97) 

Height 179 
(6.51) 

173 
(5.92) 

176 
(5.61) 

Weight 71.9 
(8.44) 

63.5 
(5.63) 

74.2 
(8.30) 

BMI 22.5 
(1.45) 

21.2 
(0.93) 

23.9 
(2.71) 

 

Ankle dislocation B SE p Exp (B) 
 Age -0.103 2.961 0.014 0.902 
 BMI 0.004 0.119 0.975 / 
 Back vs Wing -0.934 0.434 0.0311 0.393 
 Back vs Line -1.398 0.765 0.677 / 

Dislocations of the middle phalanx of the finger     
 Age 0.064 0.016 < 0.001 1.066 
 BMI -0,055 0.062 0.375 / 
 Back vs Wing -0.272 0.21 0.196 / 
 Back vs Line 0.247 0.254 0.972 / 

Thigh contusion     
 Age 0.064 0.022 0.003 1.066 
 BMI 0.043 0.071 0.537 / 
 Back vs Wing -0.539 0.306 0.078 / 
 Back vs Line 0.526 0.297 0.077 / 

Thumb dislocation     
 Age 0.022 0.044 0.618 / 
 BMI -0.115 0.186 0.537 / 
 Back vs Wing -0.052 0.561 0.927 / 
 Back vs Line -0.035 0.809 0.965 / 

Total injuries     
 Age 0.0291 0.009 < 0.001 1.03 
 BMI -0.007 0.031 0.0835 / 
 Back vs Wing -0.346 0.115 0.003 0.707 
 Back vs Line 0.113 0.137 0.826 / 
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Legend: B - regression coefficient; SE - standard error, Exp (B) – injury rate ratio

For each additional year, there is a 9.8% lower 
probability of ankle dislocation, a 6.6% higher 
probability both of dislocation of the middle phalanx 
of the finger and of thigh contusion, and a 3% higher 
probability of injury in general. Wing players had 
60.7% lower probability of ankle dislocation than 
wing players (reference category).

For each additional year of age, the incidence of 
injuries increases by approximately 3%, which is 
also expected according to the research of senior 
handball players to date (Achenbach et al., 2018; 
Raya-González et al., 2020). Related to this, in our 
study, the incidence of dislocation of the middle 
phalanx of the finger is increased by 6.6%. The 
assumption is that with each year, the incidence of 
injuries increases as a result of an increase in the 
number of hours of training and playing high-level 
handball, which results in an increase in the number 
of thigh contusions and dislocations of the middle 
phalanx of the hand in the national team. Data from 
Spanish researchers (Achenbach et al., 2018) report 

Graph 1. Predicted number of ankle injuries

Graph 1 shows the predicted number of injuries 
according to our model if the Age variable is held 
constant across player positions. Back position 
players have the highest rate of ankle dislocations; 
however, the injury rate drops more rapidly with age 
when compared to the wing position players. 
Graph 2 shows the predicted overall number of 
injuries if age is held constant.

Back position players have a consistently higher rate 
of overall injuries than line position players. While 
line position player rates appear to have higher 

Graph 2. Predicted number of overall injuries

discussion

Ankle dislocation B SE p Exp (B) 
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 Back vs Wing -0.934 0.434 0.0311 0.393 
 Back vs Line -1.398 0.765 0.677 / 

Dislocations of the middle phalanx of the finger     
 Age 0.064 0.016 < 0.001 1.066 
 BMI -0,055 0.062 0.375 / 
 Back vs Wing -0.272 0.21 0.196 / 
 Back vs Line 0.247 0.254 0.972 / 
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 BMI 0.043 0.071 0.537 / 
 Back vs Wing -0.539 0.306 0.078 / 
 Back vs Line 0.526 0.297 0.077 / 

Thumb dislocation     
 Age 0.022 0.044 0.618 / 
 BMI -0.115 0.186 0.537 / 
 Back vs Wing -0.052 0.561 0.927 / 
 Back vs Line -0.035 0.809 0.965 / 

Total injuries     
 Age 0.0291 0.009 < 0.001 1.03 
 BMI -0.007 0.031 0.0835 / 
 Back vs Wing -0.346 0.115 0.003 0.707 
 Back vs Line 0.113 0.137 0.826 / 

 

 

 

overall injury rate, the comparison was statistically 
insignificant, and this result stems from the low sample 
size.
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that senior players had a higher overall incidence of 
injuries; however, their research was conducted on 
female handball players competing at a lower level. 
Raya-González et al. (Raya-González et al., 2020) 
emphasise the frequency of injuries in older female 
professional handball players (such as bruises and 
sprains). A higher level of competition, i.e., national 
teams, requires more hours of training and playing, 
and these athletes are more prone to a higher 
number of injuries. In younger age groups, and 
especially in women, the physical body is developing 
and it takes a period of time to achieve motor 
agility. In women of the younger age groups, there 
is a higher number of ankle dislocations, which 
is an indicator of the need to implement targeted 
prevention exercise programmes. Similarly, Bahr 
et al. (Bahr et al., 2018) state the need to introduce 
guidelines for the control of sports injuries in order 
to monitor injuries and their causes, and thus 
implement protection measures.

According to the player positions in the study 
conducted by Raya-González et al. (Raya-González 
et al., 2020), wings and backs had the highest 
percentage of injuries.

CONCLUSION

Age is significantly related to the number of ankle 
dislocations, dislocations of the middle phalanx of 
the finger, and total injuries. Back players are more 
at risk of generally getting injured than wing players. 
The risk is even higher for ankle dislocations injures, 
specifically.

In our research, when compared to wing players, 
back players had a higher probability of ankle 
distortions and of generally getting injured. The 
type of injuries in back players is influenced by the 
position of the body during contact and the speed 
and change of direction in the game. During attack, 
back players are blocked by opponent players 
when shooting. Situational play, quick reactions 
and sudden stops from opponent players lead to 
unforeseen injuries. Both earlier  (Fagerli et al., 
1990; Myklebust et al., 1998) and more recent 
research (Bere et al., 2015; Yousefi, 2015) on elite 
male players show very similar results.
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POVEZANOST DOBI, INDEKSA TJELESNE MASE I POZICIJE IGRAČA SA STOPOM POVREDA U ŽENSKOM 
RUKOMETU

Cilj rada je bio opisati najčešće povrede rukometašica, seniorki i kadetkinja Ženske rukometne reprezentacije 
Hrvatske, u periodu od dvije godine i istražiti vezu između najčešćih povreda i pozicija igrača kao što su bek, 
krilo i pivot, kao i istražiti mogući utjecaj dobi igračica i indeksa tjelesne mase (BMI) na stopu povreda koristeći 
Poissonovu regresiju.
Starije igračice su imale manju vjerovatnoću iščašenja skočnog zgloba, ali veću vjerovatnoću iščašenja srednje 
falange prsta, kontuzije butine i općih povreda.  Krilne igračice su imale manju vjerovatnoću iščašenja skočnog 
zgloba i manju vjerovatnoću da će općenito zadobiti bilo kakvu povredu nego igračice na poziciji beka. BMI nije 
pokazao vezu sa stopom povreda.

Ključne riječi: sportske povrede, rukomet, pozicije igrača u ženskom rukometu
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