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Abstract
Purpose: The purpose of this study is to investigate the important differences in overall rates and frequency of injury 

cases and injury characteristics between the recreational alpine skiers and snowboarders in Erciyes Ski Centre.
Material: The data for this research was obtained from the Erciyes Ski Centre Injury Surveillance System. A total of 834 

injury cases that ski patrols registered injury cases caused by recreational alpine skiing and snowboarding 
during the 2002 to 2017 winter seasons were respectively examined. The injury cases were grouped according 
to the skiing disciplines. All data were analysed using SPSS software.

Results: Injury cases were 690 skiers (82.7%) and 144 snowboarders (17.3%). 397 (57.5%) male and 293 (42.5%) 
female were skiers and 91 (63.2%) male and 53 (36.8%) female were snowboarders. There was no statistically 
significant difference between the gender ratios in skiers and snowboarders (p > .05). Data analysis indicated 
that there were statistically significant differences in the ratios of lower and upper extremity injuries between 
skiers and snowboarders (p < .05). Skiers suffered more lower extremity injuries while snowboarders suffered 
more upper extremity injuries (p < .05). Contusion was the most common injuries type in both skiers and 
snowboarders (p < .05). 

Conclusions: The lower extremity injuries in skiers and the upper extremity injuries in snowboarders were more common 
with respect to body location of injuries. For both the recreational activities, contusion was the most common 
injury type.
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Introduction1

Alpine skiing and snowboard have gained increasing 
worldwide popularity as both recreational activities 
and winter sports for the last years. However, it is well 
known that both activities are hazardous because it is the 
fact that engaging in alpine skiing and snowboarding are 
associated with a risk of severe injury [1]. Nowadays, the 
new technology ski and snowboard equipment provide 
the opportunity for skiing and snowboarding at the higher 
speed. However, the excessive speed and less skill level for 
both recreational alpine skiers and snowboarders are the 
leading cause of ski-related injuries [2,3]. Epidemiologic 
studies have reported that the cases of skiing injuries have 
increased. Moreover, these studies have shown that skiing 
injuries have mostly occurred for recreational alpine 
skiing and snowboard among children, adolescents, and 
adults [4,5]. Many people who participate in recreational 
skiing and snowboard every year suffer severe sports-
related injuries such as: sprains, fractures contusions, 
lacerations, dislocations, and concussion [6].

Erciyes ski centre is among the most popular ski 
resort in both Turkey and Europe. Such as alpine skiing 
and snowboard, the different types of skiing are practised 
in Erciyes mountain slopes. The last FIS Snowboard 
World Cup was held in Erciyes Ski Centre.  The resort 
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hosted nearly two million local and foreign tourists each 
year. Recreational alpine ski and snowboard are the most 
popular activities in Erciyes. However, injury cases 
treated by ski patrollers on the slopes occur at a rate of 
2.6 per 1000 skier-days [7]. Lately, numerous researchers 
have made efforts for the prevention of injuries in 
professional and recreational skiing and snowboarding. 
These researchers reported that the skiing/boarding injury 
rate is significantly related to instinct factors such as age, 
gender, skiing ability, experience and external factors such 
as snow, slope, weather and terrain conditions, obstacles 
including other skiers, high speeds, trees, poles, etc [1, 
8]. Moreover, because alpine skiing and snowboarding 
are different skiing disciplines, it is likely that there are 
differences in the mechanisms of injury. 

The preventing skiing injury is usually very difficult, 
expensive and complex, and thus, the people should have 
the information required to prevent the leading causes 
of alpine skiing and snowboarding injuries. The success 
of skiing injury prevention systems and applicability are 
dependent upon valid and reliable definitions of skiing 
injury according to the type of skiing. With this in mind, 
many comparative studies in different ski centres have 
been conducted investigating the injuries associated 
with snowboarding and alpine skiing [9, 10]. However, 
there is a need for more detailed data about skiing injury 
characteristics and circumstances. In order to make an 
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accurate inference about the skiing injuries, numerous 
studies suggested that it is necessary to research for 
different ski centre and population groups [11]. To this 
end, the aim of this study is to investigate the important 
differences in overall rates and frequency of injury cases, 
injury characteristics and circumstances between the 
recreational alpine skiers and snowboarders in Erciyes 
Ski Centre.

Materials and Methods
Participants. A total of 834 injured cases were 

recorded in Erciyes Ski Centre from 2012 to 2017. Cases 
were 690 skiers (82.7%) and 144 snowboarders (17.3%).

Procedure. This research was conducted in Erciyes 
Ski Centre. The data for this research was obtained from 
the Erciyes Ski Centre Injury Surveillance System. A total 
of 834 injury cases that ski patrols registered injury cases 
caused by recreational alpine skiing and snowboarding 
during the 2002 to 2017 winter seasons were respectively 
examined. 

Data Source. A Standard form was used to record age, 
gender, injury characteristics and mechanism of the skiing 
injury. In our study, the cases were grouped according to 
the skiing disciplines. Group 1 comprised alpine skiers 
and group 2 comprised snowboarders. 

Statistical Analysis. Data analyses were performed 
with the software package Statistical Package for the Social 
Sciences (SPSS, Inc, Chicago, IL, USA). Descriptive 
statistics are presented as mean and standard deviations. 
Categorical variables are presented as frequency counts, 
proportions, and percentages while continuous variables 
are presented as mean ± standard deviation. The Chi-
square or Fisher-exact test was carried out for categorical 
variables and considered significant when p < .05. The 
independent t-test was also used to compare mean values 
between skiers and snowboarders.

Results
The frequency distributions of injury cases for 

alpine skiers and snowboarders in each winter seasons 
are presented in Figure 1. No statistically significant 
difference was found between the injury frequency 
distributions of alpine skiers and snowboarders according 
to winter seasons [X2 (4, n = 834) = 3.423, p = .49].

The frequency distributions of injury cases for alpine 
skiers and snowboarders according to gender differences 
are presented in Figure 2. 397 (57.5%) male and 293 
(42.5%) female were skiers and 91 (63.2%) male and 
53 (36.8%) female were snowboarders. There was no 
statistically significant difference between the gender 

Figure 1. Injury frequency distribution for alpine skiers and snowboarders according to winter seasons.
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Figure 2. Injury frequency distribution for alpine skiers and snowboarders according to gender differences.
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ratios in alpine skiers and snowboarders [X2 (1, n = 834) 
= 1.571, p = .21]. 

The comparison of the mean age between alpine skiers 
and snowboarders is presented in Table 1. The mean age 
of the injured skiers was 27.10±10.5 years (range 6–65 
years) and of the snowboarders 25.70±7.6 years (range 
10–62 years). There were no statistically significant 
differences in the mean age between the skiers and 
snowboarders ( t(832) = 1.83, p = .06). 

The frequency distributions of injury cases for alpine 
skiers and snowboarders according to body regions are 
presented in Figure 3. According to body regions, the 
distribution of alpine skiing injuries were 60.7% lower 
extremity injuries (n = 419), 16.7% upper extremity 
injuries (n = 115), 13.9% head injuries (n = 96), and 
8.7% trunk injuries (n= 60), respectively. The distribution 
of snowboarding injuries were 40.3% upper extremity 
injuries (n = 58), 22.2% lower extremity injuries (n = 32), 
19.4% head injuries (n = 28), and 18.1% trunk injuries 
(n= 26) respectively. Statistical analysis indicated that 
there were statistically significant differences in the ratios 
of lower and upper extremity injuries between skiers and 
snowboarders (p < .05). Skiers suffered more the lower 
extremity injuries [X2 (1, n = 834) = 71.118, p = .0001] 
while snowboarders suffered more the upper extremity 
injuries [X2 (1, n = 834) = 44.909, p = .0001]. 

 

The type of skiing injuries distributed 54.6% contusion 
(n = 377), 12.2% sprains (n = 84), 9.3% open wound (n= 
64), 7.4% strain (n= 51), 5.9% fracture (n= 41) 5.4% head 
trauma (n= 37), and 5.2% dislocation (n= 36). The type 
of snowboarding injuries distributed 54.9% contusion (n 
= 79), 9% sprains (n = 13), 7.6% strain (n= 11), 8.3% 
fracture (n= 12), 6.9% open wound (n= 10), 6.9% head 
trauma (n= 10), and %6.3 dislocation (n= 9).  There was 
no statistically significant difference among the different 
injury types between skiers and snowboarders [X2 (6, n = 
834) = 6.718, p = .34]. However contusion was the most 
common injuries type in both skiers and snowboarders (p 
< .05).  

Discussion
The main purpose of our study was to examine the 

differences in the between recreational alpine skiing and 
snowboarding injuries. In this context, we examined 
differences between injury cases of recreational skiers and 
snowboarders in terms of age, gender, type of injury, and 
anatomical distribution of the injuries during the 2002 to 
2017 winter seasons. During the winter seasons examined 
in Erciyes Ski Centre, the injury proportion of alpine 
skiers (82.7%) was higher than in snowboarders (17.3%). 
Like our findings, many researchers revealed that alpine 
skiing injury cases were higher than snowboarding injury 
cases in the different ski centres [12-14]. However, except 

Table 1.The comparison of the mean age between groups.

Variable

Group

95% CI for Mean 
Difference

t(832) p Cohen’s d
Skiers
(n= 690)

Snowboarders
(n= 144)

M (SD) M (SD)

Age (year) 27.1 (10.5) 25.7 (7.6) [-.08, 2.88] 1.83 .06 0.15

Figure 3. Injury frequency distribution for alpine skiers and snowboarders according to the body region.

(Note: *; p < .05)
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for ski and snowboard races, it is not possible to determine 
precisely the number of skiers and snowboarder or how 
many times they have skiing and snowboarding in ski 
resorts. These injury cases have been caused probably 
because of the popularity of alpine skiing and the majority 
of participants preferred alpine skiing in the ski centres. 
According to winter seasons, most of the injuries occurred 
in alpine skiing during all seasons. Also, both alpine skiing 
(29%) and snowboarding (32%) injury cases peaked in 
the 2016-2017 season. However, no statistical difference 
was the between injury rates of skiers and snowboarders 
in terms of seasonally injury cases.

In this study, both injured skiers and snowboarders 
were mostly male. Males accounted for 57.5% of skiing 
and 63.2% of snowboarding injury cases. However, our 
finding indicated that there were no statistically significant 
differences between the ratio of male and female in both 
groups in terms of gender difference. Similar to our 
findings, the findings of Federiuk et al., show that injuries 
occurred more commonly in males both in snowboarding 
(n=27, 87.1%) and in skiing (n=53, 79.1%) [12]. Another 
study conducted by Ashby and Cassell, they found that of 
132 injury cases male skiers were 66% and female 44% 
and male snowboarders were %77 and female %23 for 
all skiing/boarding injury cases over the period January 
2004-December 2006 according to Victorian hospital-
based injury surveillance datasets [15]. Flørenes et 
al. have reported that there was a higher risk for males 
compared to females in alpine athletes [16]. Our findings 
are consistent with the findings of these studies with regard 
to the ratio of male-to-female skiing and boarding injury 
cases. There seems to be some evidence that male skiers 
have a higher amount of skiing and snowboarding injury. 
The number of risk factors has been specified to explain 
the high rate in male skiers and snowboarders; the most 

accepted are higher participation rate, not wearing safety 
equipment, and more risk-taken such as; excessive speed 
skiing/boarding, aggressive skiing style, and dangerous 
maneuvers [3,16-18].

The findings of this study revealed that injured alpine 
skiers (27.10±10.5 years) appear to be at slightly older 
than snowboarders (25.70±7.6 years). However, statistical 
analysis showed no significant difference between the 
two groups (p < .05). Previous studies of skiing/boarding 
injury reported that the highest injury frequencies were 
observed among adolescents and young adults in groups 
of skiers and snowboarders [15]. A similar study published 
by Bridges et al., who investigated the snowboarding 
injuries in Eastern Canada have been reported that injured 
snowboarders (18.3±7.0 years) were younger than injured 
skiers (29.3±17.2 years) (p < .05) [19].  Mueller et al. 
(2008) stated that the higher rate of head injuries occurred 
13-24 and 25-39 age groups and also the rates of using 
helmet were lower in these age groups [18]. A study 
completed by Hagel et al., who examined skiing and 
snowboarding injuries In Quebec has demonstrated that 
skiing and boarding injury cases were more common in 
adolescents and young adult groups [13]. Taken together, 
these observations and our results suggested that the 
injury cases of both skiing and snowboarding occurred 
commonly among adolescents and young skiers/boarders. 
Therefore, it should be paid more attention to prevent 
skiing/boarding injury cases in for adolescent and young 
people skiers/boarders.

The location of the injury on the body was examined 
for both the injured recreational skiers and snowboarders. 
Statistical analysis of our findings indicated that 
recreational skiers suffer mainly lower extremity injuries 
whereas recreational snowboarders suffer mainly upper 
extremity injuries (p < .05). Lower extremity injuries 

Figure 4. Injury frequency distribution for alpine skiers and snowboarders according to injury types.
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were responsible for 60.7% of skiing injuries while 
upper extremity injuries were responsible for 40.3% of 
snowboarding injuries. Our results concur with those 
of Hagel et al., who reported that the upper extremity 
incidence of snowboarders was 3-4 times higher than 
injured skiers. On the other hand, they reported that 
snowboarders were less likely to injure a lower limb than 
alpine skiers [13]. Similarly, previous studies reported 
a higher likelihood of lower extremity injuries in alpine 
skiing and upper extremity injuries in snowboarding 
[8,11,20]. Lower extremity injuries in skiers occur more 
frequent because the wearing ski boot and bindings in 
alpine skiing restricts lower extremity range-of-motion. 
In alpine skiing, falling and the sudden changing of the 
movement direction of the lower limbs lead to an overload 
and overstretched of the tendons, ligaments and bones in 
the lower limbs thus the serious injury occurred in the 
lower extremity [21]. In addition, a number of researchers 
stated that not correctly adjusted bindings were a common 
cause of lower extremity injuries [22]. In this study, 79 of 
all the snowboarding injuries were in the upper extremity. 
More than half of all the reported snowboarding injuries 
located in the upper extremities. Snowboarders are 
more prone to become injured because of losing balance 
while riskier jumping [13]. When the snowboarders lose 
balance, usually snowboarders with one foot attached to 
the board use their hands to attempt to break the fall [10]. 
Therefore, it was not surprising that the upper extremity 
injuries occurred more likely among snowboarders. 

According to the results of this study, the injured 
recreational alpine skiers and snowboarders were almost 
evenly represented in the proportions of the injury 
type. There was no statistically significant difference 
between the two groups with respect to the proportions 
of the injury type (p > .05). However, contusion was the 
most common injuries observed among both the injured 
snowboarders and skiers (p < .05), accounting for 54.6% 
of skiing injuries and 54.9% of snowboarding injuries. 
Other injury types have a similar incidence rate in the 
groups and no statistical difference was between two 
groups. Contusions are one of the most common sports-
related injuries in many sports disciplines [23]. In the 
alpine skiing and snowboarding, contusion usually occurs 
hard and icy slopes when skiers or snowboarders fall [24]. 
The slopes of Erciyes Ski Centre are often hard and icy 
during ski seasons. For this reason, contusion injuries 
can be expected to be more likely occurred in Erciyes Ski 
Centre. In addition, the least skilled and least experienced 

recreational skiers and snowboarders tend to ski at slow 
speeds and do non-aggressive turning maneuvers [25]. 
Therefore the contusion among the recreational skiers 
and snowboarders was more common the injury type than 
the more serious injury types such as the sprain, fracture, 
strain, and head trauma. However, various clinical 
researches have demonstrated that contusions are usually 
the minor health problems and will heal fastly [23]. 

Conclusion
As a result, in the Erciyes Ski Centre during the 2002 

to 2017 winter seasons, the rates of recreational skiing and 
snowboarding injuries were similar. The lower extremity 
injuries in skiers and the upper extremity injuries in 
snowboarders were more common with respect to body 
location of injuries. For both the recreational activities, 
contusion was the most common injury type. An increase 
in balance and skiing/boarding skills would help to prevent 
the contusion injury in recreational skiing activities. 
On the other hand, educational programmes, formal 
instructions, and safety initiatives targeting the prevent 
upper extremity injuries in recreational snowboarders and 
lower extremity injuries in recreational alpine skiers may 
reduce the injury incidence. The strength of our research 
was the number of injuries recorded in the Erciyes Ski 
Centre during 5 successive winter seasons. However, 
the primary limitation of this retrospective research is it 
was not possible the obtaining data about the number of 
uninjured skiers and snowboarders and their sex. A major 
source of limitation is due to the current data system in the 
ski centre does not register the gender or used equipment 
of the skiers/snowboarders.

Highlights
•	 Lower extremity injuries were most common among 

injured recreational alpine skiers.
•	 Upper extremity injuries were most common among 

injured recreational snowboarders
•	 The contusion was the most common injury type in 

injured recreational skiers and snowboarders.
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