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Introduction: This study aimed to investigate the mechanism and incidence of sports injuries
Article info: :  in male handball players of the Iran premier league.
Received: 11 Jun 2019 ' Materials and Methods: The study data were collected by an injury report form filled out
Accepted: 12 Oct 2019 : based on the video analysis. A total of 46 out of 90 videos of matches were analyzed. The
Available Online: 01 Jan 2020 statistical population of this study consisted 120 players of ten teams. Concerning this point
:  that data were non-parametric, the Chi-squared test (P<0.05) was used to analyze the gathered
data.

Results: Mean+SD height, weight, and age of the handball players were 184.3+6.5 cm,
85.248.5 kg, 23.4+4.2 years, respectively. A total of 105 injuries were recorded; this rate is
equal to 164.5 injuries per 1000 h of competition. Most injuries occurred in lower extremities
(39.2%), especially in the knee (21%), (¥*=26.92, P=0.001). The injury rate among back
players (54.1%) was higher compared to other players (¥*=26.95, P=0.001). The difference
in the type of contact that resulted in injury was statistically significant (y*=60.40, P=0.001).
The main mechanisms of injury in different playing positions were blocking (23.8%), being
blocked (21%), and face hitting with hand (18.1%) (y*=1.05, P=0.001). The rate of injury in the
dominant side (70.4%) was significantly higher than the non-dominant side (29.6%), (x>=8.96,

P=0.003).
- Conclusion: Among handball players of the Iranian premier league, most of the injuries
Keywords: : occurred in the knee and ankle regions. Back players suffered more injuries in comparison
Incidence, Injuries, Handball : with other players. Also, blocking was the dominant mechanism of injury.
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1. Introduction

andball is one of the most popular team
sports in the world [1]. The International
Handball Federation nowadays views 209
national federations among its member-
ship. Like other team sports such as bas-
ketball and soccer, injuries are prevalent in handball [2-
4]. A comparative study on injuries of eight team sports
at the Athens Olympic showed that handball and football
teams had the highest incidence rate of injuries [2].

In conducted research studies in the handball area, dif-
ferent results, regarding the incidence of injury per 1000
h of competition, have been reported. For example, Lan-
gevoort et al. reported that the incidence of injuries in
six international handball tournaments was 108 injuries
per 1000 h of player exposure [5]. Using a retrospective
questionnaire, Wedderkopp et al. estimated that the in-
cidence of injuries in young female players in European
handball was 52 injuries per 1000 h of competition [6].
Olsen et al. also found that the incidence of injuries in
Norwegian handball players was 4.7 per 1000 h of com-
petition [7].

Initial studies indicate that the incidence of injuries is
two-fold in back players, compared with other players
[8-11]. Besides, Wedderkopp et al. in a study argued
that in Denmark, the maximum incidence of injury hap-
pens for line and back players because they have intense
collisions during the matches [12]. Many researchers
have stated that ankle injury is the most common injury
among the different parts of the body [12-18]. While few
investigators have considered the knee as the most in-
jured part of the body [4, 6]. Two studies reported that
head is the most injured part of the body [3, 5].

Earlier studies on handball players indicate that the
mechanism of most injuries is non-contact type, and
only a small percentage of injuries occur in contact sit-
uations [11, 19]. However, several studies reported the
mechanism of injuries, as the contact type in nature [2,
4,5, 12,20]. One study showed no association between
the dominant side and injury in lower extremities [13].
Assessment of sports injuries provides not only essen-
tial epidemiological information but also an opportu-
nity to review long-term changes in the frequency and
outcomes of injury conditions. Meanwhile, this infor-
mation can be used to compare the injuries of this sport
with other sports. To prevent sports injuries, we need
a structured four-phase approach. The first phase of
this approach includes the definition of injury in terms
of incidence and intensity. In the next phase, factors
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and mechanisms of injury will be identified. The third
phase comprises essential measures to reduce the risk
of incidence and severity of injuries in the future. The
preventive measures in the third phase should be based
on the obtained data from the previous phases. The
fourth phase is devoted to evaluating the effectiveness
of preventive measures, which will be accomplished by
the repetition of the first phase [21].

Despite many handball players and the growth of this
sport in Iran, a comprehensive study has not been done
yet about the injuries of players and its affecting factors.
Therefore, this study was intended to examine the inci-
dence and mechanism of injuries of handball players en-
gaged in the Iran premier league.

2. Materials and Methods

This study aims to investigate the injuries of male play-
ers in the Iranian handball premier league. Therefore,
46 (out of 90 matches) videos of games, which were
available in the Iran Handball Federation and the related
clubs, were analyzed. Information was attained through
injury record form and video analysis of the available
films of matches using injury record forms of Fuller et
al., Junge et al., and Hawkins and Fuller [22-24]. The
injury record form used for this study was modified and
adjusted. The statistical population of the research con-
sisted of the players of ten teams in the Iranian handball
premier league. The study sample included those players
who were injured at least once during the competitions.

The injuries per 1000 h of competition, the injured
part of the body, playing positions, the type of contact
resulting in injury, mechanism of injury (new catego-
rization), and incidence of injury in the dominant and
non-dominant sides were investigated. In this study,
any event in which players needed the medical team
and received treatments during the matches were con-
sidered as injury [25]. To measure the incidence of in-
juries per 1000 h, the total time that players were at risk
of injuries (exposure time) was calculated. The number
of h that players were at risk was calculated as follows:
the number of matches multiplied by the number of
players in each match multiplied by the duration of a
match (one hour), minus the whole time during which
any player was out of the field (2-minute suspensions
and disqualifications by a red card). By fitting the ex-
posure time and number of injuries into the following
formula, the incidence of injuries per 1000 h of compe-
tition was calculated:
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Incidence of injuries per 1000 h=1000*number of in-
Juries/the h of exposure

Also, the number of injuries was reported per match.
To assess more accurately the incidence of injury in dif-
ferent playing positions, we divided the players into
five categories in terms of their duties and playing posi-
tions: three back players, one center and two side play-
ers, two wing players, one line player, and a goalkeeper.
In this study, throwing hand and its ipsilateral leg were
intended to be dominant [26].

Concerning the type of contact leading to injury, if the
player were injured due to the direct impact of the oppo-
nent, the contact would be considered as direct contact.
If the player were also injured due to pulling or impact-
ing some area of the body other than the injured area, the
contact would be considered as indirect contact. Mean-
while, if the player was injured due to running, pivoting,
and landing, the injury was considered as non-contact
[7]. In a new categorization, the mechanisms of injury
included the following items: landing, plant and cutting,
being pushed, blocking, being blocked, running, pivot-
ing, collision with the ball, face hitting with hand, goal-
post collision, diving, shooting and others.

Table 1. Location of injuries by body part

January 2020, Volume 14, Number 1

Anthropometric data of the players were obtained
from the Iran Handball Federation. Anatomic injured
areas were categorized as follows: head and neck (head,
face, neck, and cervical vertebrate), trunk (sternum or
ribs, thoracic vertebrae, lumbar vertebrae, abdomen, and
pelvis), lower extremity (hip, thigh, groin, knee, tibia,
ankle, foot, and toes), and upper extremities (shoulder,
arm, forearm, wrist, hand, and fingers) [27]. After col-
lecting the information, SPSS v. 16 was used for data
analysis. Considering nonparametric nature of data, we
used the Chi-squared test (significance level of P<0.05)
to determine whether there is a statistically significant
difference in injury incidence at different parts of the
body, incidence of injury in different playing positions,
type of contacts resulting in injury, mechanism of injury
(new categorization), and rate of injury in dominant and
non-dominant sides.

3. Results

Mean+SD of height, weight, and age for handball
players were 184.3+6.5 cm, 85.248.5 kg, 23.4+4.2
years, respectively. In total, 105 injuries were recorded.
Considering the number of h that players were at risk,
the estimated total exposure time was 638 h. Also, the

Locations No. (%)
Head and face 38 (36)
Spinal vertebrae 4(3.8)
Rib and sternum 3(2.9)
Abdomen 4(3.8)
Pelvic and hip 6(5.7)
Shoulder and humerus 4(3.8)
Forearm and elbow 6(5.7)
Hand and wrist 3(2.9)
knee 22 (21)

Ankle 15 (14)

Total 105 (100)

JMR

Table 2. Observed and expected frequencies about the location of injuries

Location of Injury

Observed Injuries

Expected Injuries

Head and face
Trunk
Upper extremities
Lower extremities

Total

38
13
13
a1

105

26.2
26.2
26.2
26.2

JMR
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Table 3. Observed and expected frequencies about playing position in injured players

Playing Position

Observed Injuries

Expected Injuries

Goalkeeper 14 21
Back (side) 41 21
Back (center) 13 21
Wing 23 21
Line player 14 21
Total 105
JMR
Table 4. Observed and expected frequencies about the type of contact resulted in injury
Mechanism Observed injuries Expected injuries
Non-contact 22 35
Direct contact 72 35
Indirect contact 11 35
Total 105 -

incidence of injury per 1000 h was 164.5. When the in-
cidence of injury was calculated based on the number of
matches, injury incidence was 2.28 injuries per match.

Study results showed a significant difference in inju-
ry incidence of different parts of the body (>=26.928,
P=0.001) so that the most injuries occurred in the lower
extremities (39.2%), especially knee (21%) and ankle
(14.3%). Furthermore, after the lower extremities, the
highest incidence of injuries occurred at the head and
face (36.2%) (Table 1, 2).

Concerning the incidence of injury in different play-
ing positions, the results showed a significant differ-
250

Number of injuries
= = I
[w=] 3] [e]
(=] [an] (=]

%]
]

Goalkeeper

ence (¥>=26.952, P<0.05) (Table 3). Most injuries were
observed in back players (51.4%), followed by wing
players (21.9%). The incidence rate of 13.3% was ob-
served in line players and goalkeepers. Once the inci-
dence of injury was separately calculated per 1000 h,
it was identified that back players had the maximum
rate of injury (222 injuries per 1000 h), followed by
wing players and goalkeepers (152 injuries for each
of them). The incidence rate of injury in back players
(center) was 144 injuries per 1000 h, and the minimum
incidence of injury (125 injuries per 1000 h) was ob-
served in wing players (Figure 1).

0 I I I I

Back (side) Back (center)

Wing Line player

Playing position

Figure 1. Injury incidence in different playing positions per 1000 h

JMR




Journal of

Modern Rehabilitation

80
70
60
50

40

Percent

30
20

10

Non-contact

Direct contact

January 2020, Volume 14, Number 1

Indirect contact

Mechanism

Figure 2. Types of contact that resulted in injury

Concerning the type of contact that resulted in injury
in different playing position, the results showed that the
injuries of handball players, except for goalkeepers, are
more of the contact type. The results showed that back
players (center, side) suffered from head and face inju-
ries, while goalkeepers suffered from ankle injuries, and
knee injuries were more observed in wing players.

After head and face injuries, knee injuries were the sec-
ond most common injuries in line players. Considering
the incidence of injuries in different phases, the results
showed that back and line players were more injured in
the attack phase (36 injuries vs 19 injuries). On the other

JMR

hand, wing players and goalkeepers were more injured
in the defense phase (24 injuries versus 13 injuries). Ac-
cording to the results of this research, 79% of injuries
occurred due to contact. Only 21% of injuries were non-
contact by nature (Figure 2). This difference in the type
of contacts that resulted in injury was statistically signifi-
cant (>=60.400, P<0.05) (Table 4).

Furthermore, the results of this study indicated that
most of the non-contact injuries occurred in the knee
and ankle (in total, 61% of non-contact injuries). The
main mechanisms of injuries in different playing posi-
tions were being blocked (23.8%), blocking (21%), and

Table 5. Observed and expected frequencies of injury mechanisms

Injury Mechanism

Observed Injuries

Expected Injuries

Landing
Plant and cutting
Being pushed
Blocking
Being blocked
Running
Pivoting
Collision with ball
Face hitting with hand
Collision with Goalpost
Diving
Shooting
Others
Total

10 8.1
8.1
8.1
22 8.1
25 8.1
1 8.1
8.1
4 8.1
19 8.1
1 8.1
3 8.1
2 8.1
2 8.1
105 =

JMR
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Figure 3. The mechanisms of injuries for different playing position JVIR
Table 6. Observed and expected frequencies of the injured side
Injured Side Observed Injuries Expected Injuries
Dominant 38 27
Non-dominant 16 27.0
Total 54 -

face hitting with hand (18.1%) (x>=1.05, P=0.001) (Table
5). The goalkeepers were more injured due to landing
and collision with the ball, while the main mechanism
of injury in the back players (side and center) was being
blocked. Two main injury mechanisms in wing players
were blocking and being blocked. Being blocked, pivot-
ing, and face hitting with hand were common mecha-
nisms of injury in line players (Figure 3).

Also, the results showed that the incidence of injury
in the dominant side (70.4%) was significantly higher
compared with the non-dominant side (29. 6%) (*=8.96,
P=0.003) (Table 6). The injury incidence of lower ex-
tremities in the dominant side (75.6%) was higher than
the non-dominant side (24.4%), while no considerable
difference was observed in the upper extremities.

4. Discussion

In this research, injury incidence per 1000 h, location
of injury in the body, the position of the injured players,
type of contact that resulted in injury, injury mechanism,
and incidence of injuries in both dominant and non-dom-
inant sides were investigated.

Based on the results, the incidence of injury per 1000
h was equal to 164.5 injuries. A wide range of injury in-
cidence rates has been reported by scientists, including

Olsen et al. (4.7 injuries per 1000 h), Wedderkopp et al.
(52 injuries per 1000 h), Langevoort et al. (108 injuries
per 1000 h), Junge et al. (114 injuries per 1000 h), and
Tsigilis et al. (18.4 injuries per 1000 h) [2, 5-7, 28]. It
could be said that differences in method, the definition of
injury, level of players, and statistical population are the
reasons for these considerable differences. For example,
Olsen et al., in a study in Norway, reported the injury
incidence in both male and female handball players at dif-
ferent levels [7]. Tsigilis et al. used a self-reported ques-
tionnaire to investigate injury incidence among Greek
male team handball players and defined injury as an in-
cident sustained during practice or competition, which
led to a medical situation such as pain, disability, and
prohibited participation for at least one day after the date
of the event [28].

According to the results of the present study, most in-
juries occurred in the lower extremities (39.2%), espe-
cially knee (21%) and ankle (14.3%) areas. These study
results are consistent with previous studies [12, 14, 29-
33]. Presumably, the high incidence of knee injuries
in handball players is due to the rapid changes in the
movement direction, high rate of falling, the collision
between player’s knee, tough surface of the ground,
and landing [24, 34, 35]. After the lower extremities,
the head and face had the highest risk (36.2%). Junge et
al. reported that 34% of all handball-related injuries oc-
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curred in the head [2]. The high handball-related inju-
ries in head and face are caused by the contact character
of this sport [36]. To decrease the head-related injuries
in handball, we recommend applying more serious
punishments and regulations.

According to the research results, the maximum inci-
dence of injury occurred in the back players (51.4%).
This finding is consistent with Jorgensen et al., Fagerli
et al., Lindblad et al., Strand et al., Wedderkopp et al.,
Reckling et al., Wedderkopp et al., and Olsen et al. stud-
ies [4, 6, 8-11, 17, 37]. Indeed, all mentioned researchers
concluded that the back players suffer from the highest
incidence of injury.

The higher incidence of injury in back players, com-
pared with other players, might be due to explosive
movements, exceptional handball steps, intensive in-
volvements with opponent players, and too rapid chang-
es in direction in back players [37]. Furthermore, Ohnjec
et al. reported that back players have the highest rate of
throwing compared with other players [38]. Since the
throwing action requires the ball possession and the ball
possession exposes the ball possessor at the risk of con-
tacts and injuries. Thus this factor can be considered as
a cause of a high incidence of injuries in these players.
In contrast, Seil et al. believed that wing players face the
highest incidence of injuries [13].

Different research methods used in the present study
and Seil et al. study can be a possible reason for this
difference. Seil et al. used a questionnaire to investigate
injury incidence in German handball clubs at the ama-
teur level. In comparison, the video analysis method
was used in this study. In this method, it is possible to
repeat the leading to injury accidents, and this method
provides other abilities, including the exact records of
time and place in which injuries have occurred. Fur-
thermore, it provides the exact and reliable description
of the injury mechanism.

Concerning the type of contacts leading to injuries,
the results of the present research showed that 79%
of injuries were caused by contact. Several studies re-
ported that more than 80% of injuries could be attrib-
uted to contact in international tournaments [2, 20, 39].
Wekesa et al., Olsen OE. et al., Olsen O. et al., and Seil
et al. achieved the same results, too [4, 7, 13, 33]. The
high percentage of contact injuries in handball can be
due to handball’s rules, which have fewer limitations,
compared with other sports. Additionally, it can also be
caused by the nature of the handball game. The high
percentage of contact injuries in handball players re-
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quire referees to be more decisive to prevent injuries
and also show the importance of fair play to protect
players firmly and carefully from injuries.

The results of this study are inconsistent with Mykle-
bust et al., Olsen et al., and Petersen et al. results [16,
19, 35]. This inconsistency could probably be due to this
factor that the researchers mentioned above investigated
the specific parts of the body. For example, Petersen et
al. addressed the mechanism of ankle injuries concern-
ing sprain [16]. We found no study concerning the new
categorization of the mechanism of injuries. Therefore,
the results of this study cannot be compared to the results
of previous studies.

The high percentage of injuries caused by blocking and
being blocked can be attributed to the contact charac-
ter of the handball game. Also, its rules have fewer re-
strictions for players. The results also showed that the
incidence of injury was significantly higher (y>=17.886,
P>0.05) in the dominant side (70.4%), compared with
the non-dominant side (29.6%). Seil et al. reported no as-
sociation between the dominant side and injury in lower
extremities in handball players [13]. The causes of this
difference are unclear. Since the results of this study indi-
cated that 80% of handball injuries were due to contact,
more contacts occurred on the dominant side would lead
to the high incidence of injuries on the dominant side.

In the present study, all events at which players needed
to the medical team were considered as injury. As a con-
sequence, the incidence of injury could have been overes-
timated, i.e., the “exact” incidence of injuries could be
even lower than reported. Another limitation of the study
is that throwing hand and its ipsilateral leg was consid-
ered to be dominant because this is not a rule. In some
cases, the dominant leg and hand are not ipsilateral, and
the limb dominance phenomenon is task-dependent, the
results should be regarded with caution.

5. Conclusion

According to the results of this study, injury incidence
was relatively high in male handball players in the Ira-
nian premier league. Among different parts of the body,
most injuries occurred in the knee and ankle regions.
Back players suffered more injuries compared with other
players. Also, blocking was the dominant mechanism of
injury in handball players in the Iranian premier league.
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