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Introduction
Sport injury needs to be considered a major issue, both in
amateur and competitive circumstances; it often limits
athletes’ ability or totally prevents them from performing their
professional activities. A number of handball teams in Poland
fail to provide adequate medical facilities, which results in the
situation where the players' health is not satisfactorily cared
for. Many players, from a range of Polish teams, shared that
club medicine cabinets are empty and that they themselves
cover the cost incurred by the purchase of necessary
ointments, medicines or patches. Proper injury prevention is
often not implemented and no comprehensive functional
physiotherapeutic assessment of the players is performed. Any
general wellness treatments are also rarely offered; in some
teams players meet a physiotherapist only when they have
already suffered an injury. It is not unheard of that the
handball players, having experienced an injury, seek access to
a specialist on their own, hoping to obtain a professional
diagnosis and referral for further treatment this way. Lack of
appropriate medical personnel, including a team physician and
physiotherapists, results in greatly extended time needed for
a player to return to full physical fitness after an injury.
Injury (Latin: trauma) is such an operation of external factors,
including mechanical, physical or chemical, which causes
anatomical and functional changes in the body, both local or
local/general [6] . Sport injury is suffered during sport
activities, mainly during training and competition and results
in damage leading to temporary or permanent inability to
perform sport activities [1 5] . A player is considered injured
for as long as they need to recover and fully participate in
team sport activities, including training or a match [12] .
Due to their nature, injuries are divided into acute and these
caused by excessive load. The acute injuries have a well-
defined initial moment, which means it is possible to
determine the traumatic incident that caused them. For the
other type of injuries, associated with the exposure to
excessive load, the symptoms grow gradually and no
significant specific cause can be observed [11 ] . There are
a number of different traumatic sport injuries, including
bruises and local haematomas, ligament sprains and damage,
other sprains, fractures and wounds. [1 6]
In order to determine the cause of injury, a thorough
evaluation of a range of factors needs to be conducted. It is
essential that a detailed description of the circumstances in
which the injury took place is made, as well as assessment of
internal and external risk factors which would support
determining a player's individual susceptibility to injury.
Internal factors include: age, sex, body structure and
composition, health condition, physical fitness, body anatomy,
skills level and psychological profile. External risk factors, on
the other hand, include sport specific indicator (for example
refereeing style, rules and regulations of the game), equipment
and environment (including weather, surface on which the
sport is performed and surface condition) [1 ] . Negative
changes of any of the above-mentioned factors lead to
increased risk of sport injury. Therefore, injury prevention
programme should take into consideration all of these factors.
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In order for a player to be ready to take part in a wide range of
motor activities, necessary to be an athlete, prior to the season
commencement, a preliminary examination should be
organised in order to analyse their current performance of
movement patterns. The aim of this examination, also referred
to as screening test, is to identify and eliminate all weak
points in the overall biomechanical chain of an athlete [5] .
Injury treatment can be divided into two categories: non-
surgical treatment (preservative) and surgical treatment.
Preservative treatment is non-invasive, it does not require
surgical intervention and is based on appropriate medication,
diet and physical methods. Surgical treatment, on the other
hand, requires a hospital stay and the performance of
a surgery aimed at repairing damaged structures of the
musculoskeletal system [7] . Initial treatment of all acute sport
injuries should be conducted in compliance with P.R.I.C.E.
protocol. P.R.I.C.E. is a specific set of actions which should
be carried out during the first 48-72 hours after the injury,
designed to prevent the spread of oedema, inhibit further
tissues damage and reduce pain. The abbreviation can be
deciphered as follows: P - Protection, R - Rest, I - Ice, C -
Compression, E - Elevation [2] .

Research aim
The aim of this paper is to analyse injury rates of members of
selected handball teams from the men's Super League and First
Division in Poland in the 2014/2015 season. The practical aim is
to use the findings of this research to construct injury prevention
programmes for handball players and raise awareness of club
management on the subject of proper health care. It must be
made clear that proper health care is not only the managers’ duty,
but also an investment in the sport success of the whole team.

Material and methods
The research was conducted using a diagnostic survey
(questionnaire). The questionnaire consisted of 29 questions,
both open and closed. The answers were given anonymously.
The questionnaire was designed especially for handball
players and focussed on the subject of sport injuries suffered
by the athletes in the 2014/2015 season. The questionnaires
were filled in by the players after the season has finished; the
data was gathered between August and October 2015. A range
of survey methods used in the research allowed to present the
results (injuries volume and frequency), depending on the
selected criteria. The variables such as age, number of
matches and actual playing time were also presented
(distribution parameters):
- Average: Arithmetic mean
- Stn. dev.: Standard deviation
- Me: Mean value
- Min - Lowest value
- Max - Highest value
Statistical analysis of the survey results was performed using
Chi-Square test of Independence; the difference between
quantitative variables in each selection category was evaluated
with one-factor analysis of variance (ANOVA).
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The research results were presented in tables and bar graphs.
Test results for which the level of significance was less than or
equal to 0.05 (p ≤ 0.05) were considered statistically significant.
When the results were found lacking statistical significance, the
NS symbol (not statistically significant) was used.

Injury rate
In order to reliably compare the results obtained for specific
teams, injury rate coefficient was used, calculated for each
team member [1 3: 8] . The coefficient was based on the
following formula: Number of injuries x 1000 hours / Actual
time of injury risk exposure. This approach allowed to
specify how many injuries would a specific player suffer,
assuming that the actual time of exposure to risk of injury
would equal 1 000 hours. The higher the value of the
coefficient, the higher the injury rate of a player. The actual
time of exposure to risk of injury is total time spent training
and taking part in matches during the season. Actual time of
injury risk exposure = training time exposure + match time
exposure. Time of risk exposure during training in a given
season was calculated on the basis of the following manner: it
was first established that the Super League season lasted 35
weeks and the First Division season lasted 32 weeks. The
hours of player's absence following the injury (data gathered
in the survey) was subtracted from the total length of the
season; the result was then multiplied by the length of
a weekly training exposure (1 .5 hours x number of workouts
per week, data gathered in the survey). Any additional
absence of an athlete in training, not caused by suffered
injury, was not taken into account. Match exposure in the
season was calculated by multiplying the number of matches
played by each player by 1 hour (duration of the handball
match). It was assumed that the participation of a player in
each match meant they lasted the full time, the 2-minute
penalties and other exclusions were not taken into
consideration. Injury rate coefficient is the result of the
number of injuries suffered by a player, the total number of
training sessions and the matches played by a player. This
way all athletes have equal chances [4, 3] . It must be added
that when determining the injury rate of Team 1 , one player
was not taken into account. At the beginning of a season he
suffered a serious injury causing his temporary inability to
take part in any sport activities. Moreover, a week after
returning to sport activity, this player suffered from tearing
front cruciate ligaments, which eliminated him from any
training sessions or matches until the end of the season. Due
to the very short time of injury risk exposure (1 5 hours), his
injury rate equalled 1 33.33 . It was therefore agreed that he
should not be included it any calculations of injury rate, in
order not to increase the mean coefficient value of Team 1 .
However, he was included in all the other calculations. Team
injury rate coefficient was calculated as the average value of
all coefficients calculated for individual players.

Research group characteristics
The respondents ofthe surveyweremembers of4men's handball teams,
two currently playing in the SuperLeague and two in the FirstDivision.
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Team Level Number of

players

The avg No. of

matches played

Average age Number of

injuries

Physiotherapist Sports

circumstances

Table 1. Baseline clinical data of the studied patients

I

II

III

IV

First Division

Super League

First Division

Super League

17

17

15

16

17

17

15

16

22.9

25

28.3

28

22.9

25

28.3

28

NO

YES

YES

YES

1stDiv., lowerhalf
ofthetable

SuperLeague,
middleofthetable

1stDiv.,
top ofthe table

SuperLeague,
top ofthe table

Team 1 participated in all division matches, finishing the season
in the bottom part of the table. There were 17 players who trained
five times a week for 1 .5 hours. The average number ofmatches
played by the members of this team totalled at 17.6. The average
age was 22.9, the youngest player was 19 and the oldest - 39
years of age. The members of this team were not covered by
a free health care of a team physiotherapist. There were 24 recor-
ded injuries, causing sport absenteeism of the players. This num-
ber constituted 30.4% of the total number of injuries suffered by
the members of all teams. 100% ofmembers of this team decla-
red having suffered from some type of a sport injury during their
professional career; 82.35% of them declared suffering from
a sport injury in the 2014/2015 season. The club did not provide
the players with any form of screening tests: none of the players
was subjected to such examination nor had individually tailored
therapeutic programme aiming at dysfunction correction and
compensation within the musculoskeletal system.
Team 2 participated in all Super League matches, completing the
season in the middle of the table. There were 17 players who tra-
ined 7 times a week for 1 .5 hours. The average number ofmatches
played by the members of this team totalled at 28.1 . The average
age was 25, the youngest player was 21 and the oldest - 38 years of
age. The members of this team were covered by a free health care
of a club physiotherapist and could benefit from these services as
required. There were 15 recorded injuries, causing sport absente-
eism of the players. This number constituted 19% of the total
number of injuries suffered by the members of all teams. 94.12%
ofmembers of this team declared having suffered from some type
of a sport injury during their professional career; 64.71% of them
declared suffering from a sport injury in the 2014/2015 season. The
club did not provide the players with any form of screening tests;
47.06% of the players, however, decided to undergo such exami-
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nation at their own expense. They then received individually ta-
ilored therapeutic programme aiming at dysfunction correction
and compensation within the musculoskeletal system.
Team 3 participated in all First Division matches, completing the
season in the top half of the table. There were 15 players who
trained 5 times a week for 1 .5 hours. The average number of
matches played by the members of this team totalled at 23.5. The
average age was 28.3, the youngest player was 23 and the oldest -
38 years ofage. The members of this team were covered by a free
health care of a club physiotherapist and could benefit from these
services before, during and after each match. There were 17 re-
corded injuries, causing sport absenteeism of the players. This
number constituted 21 .5% of the total number of injuries suffered
by the members of all teams. 100% of members of this team
declared having suffered from some type of a sport injury during
their professional career; 73.33% of them declared suffering from
a sport injury in the 2014/2015 season. The club did not provide
the players with any form of screening tests; 53.33% of the play-
ers, however, decided to undergo such examination at their own
expense. They then received individually tailored therapeutic
programme aiming at dysfunction correction and compensation
within the musculoskeletal system.
Team 4 participated in all Super League matches, completing the
season in the top of the highest league in Poland. There were 16
players who trained 7 times a week for 1 .5 hours. The average
number of matches played by the members of this team totalled
at 37.4. The average age was 28, the youngest player was 24 and
the oldest - 36 years of age. The members of this team were co-
vered by a free health care of a club physiotherapist and were
able to access these services whenever required. There were 23
recorded injuries, causing sport absenteeism of the players. This
number constituted 29.1% of the total number of injuries suffered
by the members of all teams. 100% of members of this team
declared having suffered from some type of a sport injury during
their professional career; 81 .25% of them declared suffering from
a sport injury in the 2014/2015 season. The club provided the
players with screening tests. All players were subjected to such
examination and received individually tailored therapeutic pro-
gramme aiming at dysfunction correction and compensation wi-
thin the musculoskeletal system.

Results
Injury rate coefficient varied significantly between the teams
(p = 0.008) (Fig 1 ). The highest value of the coefficient was
recorded in Team 1 (7.86); the lowest in Team 2 (2.63). In
Team 3 and 4 the values of calculated coefficient were 5.20
and 3.93, respectively. Additionally, injury rate coefficient
depended significantly (p = 0.004) on the current level the
team played in. (Fig. 2). The mean value of injury rate
coefficient of individual members of the First Division,
calculated at 6.57, was actually the double of the injury rate
coefficient of individual members of the Super League (3.26).
In practice this meant that the members of the First Division
suffered from sport related injury twice as often as the
members of the Super League teams.
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Injury rate coefficient depended significantly (p = 0.002) on the
access to free health care provided by a club physiotherapist. The
mean value of the injury rate coefficient was more than halved
(3.86) for the athletes who benefited from free care of a physio-
therapist, available at the club, as compared to the players who
did not have such an opportunity (7.86). (Fig. 3). Injury rate co-
efficient depended significantly (p = 0.024) on the frequency the
players used the services of a physiotherapist working with the
club (Fig. 4). The team members who used these services more
often recorded lower mean values of the coefficient. The lowest
mean value of the injury rate coefficient was calculated for the
players who used the services of a club physiotherapist daily
(2.37), followed by those who used these services several times
in a week (3.60), several times in a month (4.15), once a week (5
26) and not at all (7.86). The research showed that the injury rate
coefficient depended statistically significantly (p = 0.004) on the
time the team members had the opportunity to use the services of
a team physiotherapist; for these who benefited from unlimited
time (before, during and after each training session or a match as
well as outside the training sessions/matches) the value was cal-
culated at the level of 3.26; for the services available only before,
during and after each training session or a match - 5.20; an lastly
where there were no such services offered at all - 7.86 (Fig. 5).
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Fig. 1. Injury rate coefficient in specific teams Fig. 2. Injury rate coefficient in each sport level
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Injury rate coefficient depended significantly (p <0.001 ) on the
conduction of a screening test and the receipt of individually
tailored therapeutic programme aiming at dysfunction correc-
tion and compensation within the musculoskeletal system. (Fig.
6.) Injury rate coefficient calculated for the team members who
have been examined to assess compensation and dysfunction of
the musculoskeletal system and received individually tailored
therapeutic programme was 2.5 - fold lower than the mean va-
lue (2.71 ) as compared to the players who were not subjected to
a screening test and did not receive any indication towards cor-
rective therapy (7.02).
The research also assessed the circumstances of injuries suffe-
red by the respondents. The most common moment when inju-
ries took place were the throws: 24 injuries (30.3% of all
injuries), followed by sidestep and run: 15 injuries (19%), lan-
ding and throw blocking: 10 injuries each (12.7% each), goal-
keeping: 5 injuries (6.3%).
The vast majority of all injuries were classified as acute (n = 54;
68.4% of all injuries); consequently, injuries caused by excessi-
ve load amounted to 25 (31 .6%). Considering the nature of the
injury, there were 39 non-contact injuries and 40 contact inju-
ries, so it can be said the numbers were similar. Considering the
circumstances of an injury, majority of the incidents took place
during training (54.4%, 43 incidents), fewer during matches
(45.6%, 36 incidents). Considering the total time of players
participating in matches (17.346 hours) and training (1728 ho-
urs), it can be concluded that the athletes suffered from injuries
during matches much more often than during training sessions;
20.83 injuries per 1000 hours of match time, as compared to
2.48 injuries per 1000 hours of training (Tab. 1 , Fig. 7)
Considering the specific moment of in which injury takes place,
the vast majority of injuries happened during attack (77.2%,
61 ), as compared with 22.8%, 18 during defence. The majority
of injuries resulted in player absence in sport activities lasting
between 1 and 7 days (32 injuries, 40.5%), followed by the
length up to 1 month (30, 38%), and exceeding 1 month
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Fig. 5. Injury rate coefficient and calculated for
individual players and the frequency of use of the services
of a club physiotherapist

Fig. 6. Injury rate coefficient and screening tests
combined with individual corrective programme
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(21 .5% of all injuries). Most injuries were suffered to the
hand, forearm and elbow. During the research 41 injuries of
the lower limbs (52%) were recorded, as well as 31 injuries of
the upper limb (39.2%) and 7 injuries of the torso and head
(8.8%). The most common type of injury recorded during the
survey was sprain and ligament damage (30, 38%), followed
by 22 muscular and tendon damage (27.8%), 1 5 cases of
bruising (19%), 9 fractures (11 .4%) and 3 dislocations (3.8%).
Most injuries were suffered by playmakers: 43 (54.4%), while
wingmen suffered 18 injuries (22.8%), pivots suffered 10
injuries (12.7%) and goalkeepers - 6 (10.1%).

Number of injuries Time in hours Total numberof injuries

suffered in 1000 hours ofsport

activities

Tab. 1. Total number of injuries suffered by all players in 1000 hours ofmatches time and 1000 hours training
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Match Training Fig. 7. Total number of injuries suffered by all players in
1000 hours ofmatches time and 1000 hours training

Discussion
The highest injury rate coefficient value was recorded in Team 1
(7.86), and the lowest in Team 2 (2.63). In Team 3 and 4 the values
ofcalculated coefficients were 5.20 and 3.93, respectively. The coef-
ficients calculated in this study were lower than these obtained in the
research conducted by Tsigilis et all: 18.4 [14]; the coefficients cal-
culated for Team 1 and 3 were higher than those that recorded in the
survey conducted by Olsen and et all: 4.7 [11].
Further analysis ofthe obtained data led to conclusion that on average
2.48 ofan injury incident is suffered per 1000 hours of sport activity,
which is lower than the level determined in the research conducted by
Olsen and et all, with 9 injuries per 1000 hours of sport activity [11],
but, on the other hand, higher than the result obtained by Nielsen and
et all, with 1.64 per 1000 hours ofsport activities [10]. Injury rate du-
ring match time was recorded at the level of 20.83 injuries per 1000
hours of sport activity, which is similar to the value obtained by H.
Pira et all, 20.7 injuries per 1000 hours ofsport activity [13].
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According to Myklebust [9] the injury rate increases with the level
on which the team plays. Our research, on the other hand, showed
that there were more incidents of injuries on the First Division level
(6.57 per 1000 hours ofsport activity) than in the Super League (3.26
per 1000 hours ofsport activity).
The results also showed that there were more acute injuries (n = 54;
68.4%) than ofthe injuries caused by excessive load (n = 25; 31.6%).
Asimilar trendwas observed by Pira and et all in their research [13].
The numbers ofcontact and non-contact injuries were similar, while
the results obtained by Bere and et all showed that contact injuries
seemed to be slightly more common 61.4% [3], similarly in the case
ofthe research conducted by Pira et all, 65% [13].
Olsen et all obtained similar results, far more injuries were suffered
by players in attack (77.2%) than in defence [12]. 52% ofall injuries
were suffered to upper limbs, 39.2% to lower limbs, and 8.8% to he-
ad and torso. Bere et all observed a slightly different percentage di-
stribution; the injuries to lower limbs constituted 58.3% of all
incidents, head and torso 25% and upper limbs - 16.7%) [3].
The most common type of injury was spraining and ligament dama-
ge (38% ofall injuries); similar results were obtained by Olsen [31].
Bere et all in their research obtained different results. The most com-
mon type ofinjury, according to their data, was bruising [3].
Regarding the absence resulting from an injury, Moller et all obta-
ined the same data, 1-7 days' absence was the most common period
ofabsence (40.5%) [8].
Most commonly injuries were caused by throws, resulting in 24 in-
cidents of injury, which accounted for 30.4% ofall injuries, dissimi-
lar to the research conducted by Olsen and Pira, where the main
reason ofinjury was observed to be sidestepping [2, 14].
Most commonly injured players were playmakers. Thy suffered the
total of 43 injuries, which represents 54.4% of all injuries. Similar
results were obtained by Pira et al: 60% ofall injuries [13]. However,
Bere et all recorded the highest number ofinjuries among pivots [3].
The results clearly confirm that the club physiotherapist is crucial in
the context of reducing the number of injury incidences among the
players. Teams 1, 3 and 4, where the players benefited from free care
of a physiotherapist, showed a significantly lower injury rate, com-
pared with Team 1 which does not work with a physiotherapist.
What's more, those players who used the services of a physiothera-
pist more often recorded a still lower rate ofinjuries.
It was also confirmed that the athletes who were subjected to an
examination assessing their susceptibility to musculoskeletal injuries
before or during the season and consequently received individually
tailored corrective programme experienced 2.5 times fewer injuries
(2.71) than the players who did not take part in such test and receive
a treatment plan (7.02). This may suggest the effectiveness of this
type of examination and therapy in the context of injury risk reduc-
tion.
Different sport clubs contributed to the financing ofthe treatment and
physiotherapy after the injuries in varying degrees. The situation was
the most difficult for the players ofTeam 1, where the cost of treat-
ment and physiotherapy ofover 70% ofall injuries was covered pri-
vately by the players. On the other hand, the players ofTeam IV had
most of the cost of treatment and physiotherapy covered by the club
(35% oftreated injuries, 95% ofphysiotherapy treated injuries). In all
other teams in the vast majority ofcases the players did not cover the
costs incurred bymedical treatment and physiotherapy ofinjuries.
Significant differences were also noticed in association oflocation in
which rehabilitation physiotherapy is provided. In most cases, the
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treatment was conducted by a club physiotherapist or in an institution
partnering the club, especially for Team 4, then 3 and 2. However, all
injuries suffered by the players ofTeam 1 were treated in institutions
not cooperating with the club.

Conclusions
Analysis of the obtained data allowed the formation ofthe following
conclusions:
1 . Physiotherapist and their involvement in the handball team reduce
the risk ofsport injuries.
2. Screening tests ofmusculoskeletal system and individually tailo-
red corrective programmes reduce the risk ofsport injuries.
3. The success ofa sports team is a result ofappropriate approach of
club managers to the teammembers.
4. In order to be able to assess the injury rates ofhandball players, it
is necessary to create a short-term reporting system, to be used by
trainers and club physiotherapists, taking into account as many fac-
tors which can affect injury rates as possible.
5. Technique improving exercise programmes should be created and
incorporated into handball training, practising safe, injury risk-free
way ofexecuting a throw.




