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Abstract
This present paper is related to a recent study of reasons causing ice hockey injuries. By this paper, 

for the first time in Bulgaria an attempt is made to address and classify different aspects of the game, where 
possible risks of injuries are increased, referring to publications of foreign  authors and based on our own 
experience as a hockey player, coach and a professor in ice hockey in the National Academy of Sports “Vassil 
Levski”. Based on the obtained results, we have come to the following conclusions: Some of the major 
reasons causing injuries are unapproved playing with the stick, body and hitting with the puck, i.e. different 
types of hitting of players with the stick, collisions, and also different hits by the puck.
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Ice hockey is a team game with high skating speeds, 
powerful collisions, multiple attempts following beauti-
ful combinations, very often resulting in a goal which is 
as attractive as the combination itself. 

High puck travelling speed, hockey sticks, skating 
and application of checking and hitting allowed by the 
game rules to certain extend are related to multiple in-
jury risks.

In consideration of this we have set a goal to study 
the reasons causing typical ice hockey-related injuries; 
to address these aspects of the game which increase the 
occasions of possible injuries and the factors affecting 
their occurrence. 

In order to achieve our goal, we have studied the 
available references in this field and have watched a 
number of games from the championship of Bulgaria, 
National Hockey League,  as well as current and past 
world competitions and Olympic Games.

Based on the observations and the studied refer-
ences we could say that ice hockey is a high-injury type 
of sport.

For instance, according to the results of an Ameri-
can study carried out in 2003, ice hockey is on one of the 
top positions in terms of injuries – 3,7 injuries per 1000 
sport events (both games and practices),  where rugby 
and snowboard are before it with 3,8 and boxing with 
5.3. (Kolev, & Ilinov (Колев &  Илинов), 2007).

According to the same author and the results of the 
study carried out by the US National University Sport 
Association, 16,3 injuries per 1000 are registered during 
games, and just 2,0 injuries during practicing. 

This trend in the number of injuries during the game 
(matches) and during training and practicing process is 

consistent, which is demonstrated also by other studies 
carried out in Europe, Asia and America. 

For instance, a study carried out in the period 1986 
– 1990 in the Swedish hockey league,  the parameter of 
injuries has been 74,1 injuries per 1000 hours in compe-
tition (match) regime and 2,6 injuries per 1000 hours in 
practicing regime. (Jørgensen, & Schmidt-Olsen,1986).

A study of injuries in 14 elite hockey clubs in Den-
mark within two seasons has shown that  the overall rate 
of injuries is been 4,7 injuries per 1000 hours of practic-
ing, where there is a very high difference between the 
parameters for competitions and practicing, respectively 
38,0 and 1,5. (Pettersson, & Lorentzon, 1993).  

The following parameters have been obtained from 
the studies carried out amongst hockey clubs in Japan 
over 3 seasons, i.e. 2002 – 2005 and in 8 US teams with-
in 2004 season: 11,7 injuries per 1000 hours of games 
and 1,1 injuries per 1000 hours of practicing for Japa-
nese hockey players (Kuzuhara, Shimamoto, & Mase, 
2009)  and 13,8/2,2 per 1000 hours of game to practic-
ing for  American hockey players. (Caputo, & Mattson, 
2005), (Fig.1). 
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shoulder 2.9%; chest - 2.9 %;  back - 4.8%; elbow - 
2.7%; forearm - 1.1%; wrist - 4.8%; fingers 5.1%; pelvis 
- 3.5%; groin -  6.4%; hips - 7.4%; knees -12.5%; shank 
- 3.2%; ankles - 2.4% and feet - 4.0%. (Fig.3).

   
              

Ice hockey is a game requiring additional devices to 
play, and, as mentioned above, rules allow players to use 
checks as technical and tactical method. In other words, 
they apply the so called power fight. Under power fight 
is understood contact game  (close game), “body-to-
body” game. 

This is why studying of reasons for the occurrence 
of ice hockey injuries has started in the 70-ies of the last 
century. 

This is the context of the opinion of Tator (1987), 
suggesting that skating as a major method of movement 
is the reason causing injuries to the neck area of the 
spine. 

According to other authors, falling down when skat-
ing at a high speed with obstructed passage or in a situa-
tion of violation of game rules results in a highly danger-
ous situation for the player. The fallen player continues 
sliding on the ice at a speed of approximately 24 km/h, 
and in this situation in fact they are not in a position to 
control the situation and therefore obviously occurrence 
of injuries is highly possible. Thirty percent of hockey 
injuries are because of uncontrollable skating. The fallen 
players are very often flying with their head ahead, thus 
risking to get seriously injured in the neck sector of the 
spine, shoulder joint and knees after a collision with the 
rink barrier or the goal cage. (Hristov (Христов) 2006).

It has been found out that the puck used in the game 
is also one of the reasons causing injuries. Its weight is 
170 gr and it is made of pressed hard rubber, and after 
being hit with the stick, its velocity can reach 192 km/h 
for professional players, 144 km/h for non-profession-
als, and 80 km/h for novices. On this basis the maximum 
hit force in kilograms at the time of its maximum speed 
has been calculated and it is 567,5 kg; however, for this 
value of the force, it is necessary to take into account 
also the resistance of the protection equipment when 
taking a hit. 

Another source of injuries during games is the stick. 
Pashbi reports that the stick can be particularly danger-
ous for the face and specifically for eyes. Accor-ding to 
Janet (1988), ]facial injuries are caused by a hit with a 
stick on the head. According to him, the stick can devel-

According to some of the cited above authors, the 
differences in values from earlier studies can be ex-
plained with different methods applied and in particu-
lar – with the subject of studies. Swedish studies have 
taken into consideration only hockey players present in 
the ice field, meaning only 6 of them, while Japanese 
and American researchers have taken into consider-
ation all players, officially registered for the matches, 
including spare players and the second goalkeeper (Ku-
zuhara, et al., 2009).

In real practice injuries in ice hockey in general 
are categorized in the following groups: head injuries 
(face and neck), injuries of upper and lower extremi-
ties and bodily injuries. In different regional studies the 
percentage content of data about types of injuries vary 
depending on the development of the hockey game, 
including in terms of sport technique, study methods, 
subject of study, etc. For instance, Swedish study has 
shown that injuries of lower extremities are within the 
range of 39,4% , of the head, face and neck – 30,6%  
and of upper extremities - 22,3%. In Danish study also 
the head, face and neck are the parts of athletes’ body 
which are subject to injuries most frequently and ac-
cordingly they represent 1/3 of all injuries (28%), low-
er extremities injuries are 27%, and injuries of upper 
extremities are 19%. (Jørgensen, & Schmidt-Olsen, 
1986).

Another less representative study published in 
2005, reports that injuries of the head, upper and low-
er extremities are distributed respectively as follows: 
35%, 21% and 24% (Hristov,  (Христов), 2006).

The results obtained by Japanese researchers are 
slightly different from the above data – the most typi-
cal for Japanese hockey players are lower extre-mities 
injuries (43%),  where knee traumas are most com-
mon (9,4% of the total number of injuries). The second 
place is for upper extremities (27,6%), where the most 
frequent cases are injuries of wrist and fingers (8,2% of 
the total number of injuries), and of the bone of upper 
arm (5,6%  of the total number of injuries). Head, face 
and neck injuries are at the third place and their share is 
16,9% (Kuzuhara, et al., 

 2009), (Fig.2).

According to Pettersson, & Lorentzon, 1993), 
percentage share of ice hockey injuries is, as follows: 
- head, face and neck - 30.6%; shoulder joint - 5.9%; 
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tial energy as a result of collision of players therewith, 
leading to the injuries classified above. 

The goal cage is made of metal pipes, and however 
it is made safe as much as possible, it can cause injuries 
as a result of collision therewith, either accidental or in-
tended. 

All these summarized ideas about the factors lead-
ing to injuries, are confirmed by the studies carried out 
in the USA, Sweden, Switzerland and Japan; the results 
thereof are presented in the following (Table 1) (Caputo, 
& Mattson, 2005; Flik, Lyman, & Marx, 2005; Kuzu-
hara,  et al., 2009).   

  
CONCLUSIONS 

Based on the reviewed references and carried out 
observations, we can suggest the following conclusions. 

Ice hockey is a highly intensive collective game, 
where tough collisions and players’ aggression are 
something quite typical, which is determining the attrac-
tiveness of this sport. High skating speeds of the players, 
frequently changing situations and hits to the goal case 
of the opposing team, can be regarded as reasons for 
high rates of injuries of different types during the game. 

After all, we could say that one of the major reasons 
causing injuries, are playing inappropriately with the 
stick, body and hitting the puck. In other words, differ-
ent hits by the stick against a player (either intentional or 
accidental), collisions – between players (according to 
the rules or against the rules), of players against rink bar-
rier or of a single player against the rink barrier, and also 
different hits with the puck – in case of direct goal, by a 
puck rebounding from a stick, rink barrier, goal cage or a 
player, etc. Here it would be relevant to mention that the 
reasons described above, in most cases are dependent on 
the regional playing style.  

In addition to these reasons causing injuries (not-
withstanding game rules and protective equipment), we 
can categorize the remaining reasons as “Other reasons”. 

For example, “Other reasons” causing injuries can 
be: foul play, i.e. various impediments, hitting with dif-
ferent parts of player’s body (elbow, knee or head), kick-
ing and fighting in some rare cases – a collision with 

op an angle speed from 20 to 40 rad/sec. (equal to nearly 
100 – 200 km/h) and as far as the distance from the cen-
ter of return of the stick to the contact with the puck is 
approximately 1.4 m at the time of taking a hit, this can 
be a potential risk of injury. Hristov  (Христов) 2006). 

In Switzerland, Biener and Muller based on data 
provided by insurance agents for a five-year period, 
have analyzed hockey players’ injuries. 

The most common reason causing injuries is the 
stick – 25%, followed by 17% for collision with oth-
er players and hitting with the puck, skates – 5% and 
36% for other reasons. In terms of the same parameters 
Lorentzon gives the following values – by the stick – 
11,8%, puck – 14,5%; collisions – 57,9%; skates – 2,6% 
and other reasons – 13,2% (Benson , Rose, & Meeu-
wisse 2002)

Based on our observations and practical experience 
as an ice hockey player, we could say that frequently 
injuries are caused by collisions between players, play-
ers with the rink barrier and a single player with the rink 
barrier. 

For example, as early as in 1972 Czech profession-
als Hornad and Naprvnik have studied the injuries of 
65 881 hockey players within just one season. Accord-
ing to this data injuries because of direct collisions have 
been 82,1%,  because of indirect reasons - 17,9%., dur-
ing practicing - 45%, and during games 55%, where the 
most common ones are injuries in the area of face and 
head. No relationship between the age, the training level, 
injury area and the position in the team of five has been 
found out for every player (Hristov (Христов), 2006).

Another not less important reason are also hockey 
skates, which notwithstanding the fact that their metal 
blades are sufficiently covered, can cause a serious risk 
for hockey players’ health and life. 

It worth mentioning, and not at the last place, the 
rink as a reason causing injuries. Here, we mean the rink 
barrier, goal cages and the protective transparent panels 
above the rink barrier. 

For example, the entire complex fencing the ice 
rink is made of polymers and other up-to-date materials, 
which in the majority of cases do not accumulate poten-

R. Hristov

Table 1 Reasons causing injuries

       Study        

  
     
USA   Sweden   Switzerland     Japan

Stick         15%           26.1%         25%     25.5%
Puck         18%           16%      9.1%
Falling down           9%            4%      6.9%
Contact with another player          22%            23.9%         17%     13.5%
Contact with the rink barrier          22%            7.2%      3.1%
Fight           3%
Fatigue     16.9%
Contact with skates            4%           5%      0.3%
Others          36%      15.7%

 Reason
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the goal cage because of accidental players’ actions and 
intentional actions of players from the opposing team, 
injuries caused by skates – accidental or intentional and 
during the game if playing with improper or low-effi-
ciency protection equipment. 
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