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An Analysis of Winter Sports Traumas in Kars

Introduction 

Winter sports (skiing and snowboarding) are among the 
widely practiced physical activities in our country, driven 
by an increasing interest in recent years. Skiing and snow-
boarding, in particular, are preferred for both recreation-
al and sporting purposes. However, due to high speeds, 
variable terrain conditions, and the inherent risk of fall-
ing, these sports are closely associated with traumatic in-
juries (1-3). Factors such as young age, female gender, 
lower skill levels, lack of protective equipment, and the 
surface characteristics of the slopes stand out as prom-
inent conditions that increase the risk of injury (1,3,4). 
Injury patterns have evolved over time. Notably, with the 

widespread adoption of carving skis since the 2000s, sig-
nificant increases in certain upper extremity injuries have 
been reported (5). Given that carving skis facilitate higher 
speeds and sharper turning capabilities, falls often result 
in higher kinetic energy, which may explain this trend (6). 
Conversely, since the technological evolution in snow-
board equipment has been relatively limited, the distri-
bution of injuries in this sport has remained more stable 
over time (5).

Although safety measures on ski slopes have increased, 
injuries continue to occur. The use of personal protective 
equipment (particularly helmets and wrist guards) has 
proven effective in preventing sports injuries. In snow-
boarders especially, the use of wrist guards significantly 
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Abstract
Background: Winter sports inherently possess dynamics that can lead to physical traumas and injuries. In this study, we aimed to inves-
tigate the injury patterns among patients admitted to the emergency department due to winter sports-related injuries, and to analyze 
how these types of injuries vary according to the patients’ use of protective equipment and Body Mass Index (BMI). 

Methods: This retrospective, single-center study was conducted with trauma patients admitted to the emergency department during 
the 4-month winter season when skiing and snowboarding are actively practiced. The patients’ age, gender, BMI, type of sport, anatomi-
cal region of injury, radiological imaging results, protective equipment utilization, and treatment outcomes were analyzed using hospital 
records. 

Results: In the study, which included a total of 43 patients, it was observed that 65.1% (n=28) of the participants had a normal BMI. 
Based on the radiological imaging performed due to the injuries, no orthopedic pathology was detected in 55.8% (n=24) of the patients. 
Fractures were observed in 75% (n=12) of the skiing group. The overall rate of protective equipment use among the study population 
was approximately 79%. More than half of the patients (51.2%) were discharged as outpatients following simple medical interventions in 
the emergency department. It was determined that fractures detected in radiological imaging were significantly more common among 
younger individuals (p<0.05). 

Conclusion: In winter sports-related injuries, young people, especially those under 30, are at high risk for bone fractures. The use of 
protective equipment is effective in reducing the severity of emergency department presentations. 

Keywords: Winter sports, Injuries, Emergency department, Protective equipment.
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reduces the incidence of wrist fractures (7,8). However, 
the utilization rates of these equipments can vary based 
on factors such as age, gender, level of sporting experi-
ence, and individual safety awareness. In Turkey, partic-
ularly in the Eastern and Central Anatolia regions, skiing 
and snowboarding are widely practiced due to favorable 
natural conditions and developing ski resorts. Neverthe-
less, academic studies evaluating the epidemiology and 
characteristics of traumas associated with these sports re-
main limited (9, 2). This deficiency creates a significant 
gap in both the development of local health policies and 
the planning of preventive strategies. The objective of our 
study is to systematically analyze the data of individuals 
who presented to the emergency department due to trau-
ma sustained while skiing or snowboarding at a ski resort 
located in eastern Turkey (Sarıkamış). The study aims to 
conduct a comparative analysis with existing literatures 
by evaluating the relationships between injury patterns 
and variables such as the type of winter sport, skill level, 
and the use of protective equipment.

Materials and Methods

Study Design and Participants
Ethical approval for this study was obtained from the 
Non-Interventional Clinical Research Ethics Commit-
tee of Kafkas University Faculty of Medicine (Decision 
No: KAÜ-TFEK 2025/05/16, Date: 28.05.2025). This re-
search, conducted between December 1, 2024, and April 
1, 2025, covering the winter sports season, utilizes a sin-
gle-center, retrospective observational design. The study 
evaluated patients who presented to the emergency de-
partments of hospitals near Sarıkamış ski resort, a leading 
center for winter tourism, with injuries sustained while 
skiing or snowboarding.

Inclusion criteria required patients to have sustained 
trauma during skiing or snowboarding and to present with 
symptoms related to acute trauma at the time of admis-
sion. Individuals exposed to non-sports-related winter 
traumas (e.g., falls while walking on ice), cases with in-
complete data, patients who did not require any radiolog-
ical imaging in the emergency department, and children 
under 8 years of age were excluded from the study.

Data Collection Process 
Data collection was conducted by the investigating phy-
sicians working in the respective hospitals through a ret-
rospective review of hospital records and patient files. 
Demographic information such as age, gender, height, 
weight, and body mass index (BMI) were recorded. 
Sport-related variables (type of sport, use of protective 
equipment) and the specifics of the incident (mechanism 
of injury) were detailed. Injury regions were categorized 

and examined separately as head-neck, thorax, abdomen, 
pelvis, upper extremity, lower extremity, and lumbar re-
gion. In patients with multiple injuries, the most severely 
damaged anatomical region was designated as the primary 
injury location. Physical examination findings during the 
clinical evaluation, diagnostic imaging modalities used 
(X-ray, CT, MRI), definitive diagnoses, applied treatment 
approaches (conservative or surgical), and the patients’ 
admission/discharge statuses were meticulously recorded.

Classification of Variables 
Skill level was classified into three categories: begin-
ner, intermediate-advanced, and professional. BMI was 
grouped according to World Health Organization (WHO) 
criteria as “normal” (<25 kg/m²) and “overweight/obese” 
(≥25 kg/m²). Protective equipment use was dichotomized 
into “user” and “non-user” based on the utilization of hel-
mets and/or wrist guards. Trauma localization was record-
ed in subgroups corresponding to the affected anatomical 
region (upper extremity, lower extremity, head-neck, and 
trunk). Treatment was categorized as either conservative 
management or surgical intervention, alongside the speci-
fication of hospital admission or discharge status.

Statistical Analysis 
To evaluate the statistical power of the study, a post-hoc 
power analysis was conducted using G*Power software. 
The analysis was based on the difference between age 
groups regarding the detection of radiological fractures, 
which served as the primary endpoint of the research (in-
dependent samples t-test). Utilizing the data from a total 
of 43 patients included in the study (n1=16 in the fracture 
group, n2=27 in the non-fracture group), and assuming a 
Type I error rate (α) of 0.05 and an effect size (Cohen’s 
d) of 0.85, the statistical power of the study (1-β) was cal-
culated to be 80.1%. This value indicates that the current 
sample size possesses sufficient power to detect statisti-
cally significant differences.

The collected data were analyzed using SPSS ver-
sion 2022 software. Mean, standard deviation, median, 
percentage, and frequency values were utilized for de-
scriptive statistics. The relationships between categorical 
variables were analyzed using the Chi-square test. The 
independent samples t-test was applied for parametric 
variables, and the Mann-Whitney U test was used for 
non-parametric variables. A p-value of <0.05 was consid-
ered statistically significant.

Results 

The study was completed with a total of 43 patients who 
met the inclusion criteria. The mean age of the patients 
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was 26.13±10.20 years (range: 9-45 years); 60.5% (n=26) 
of the patients were male, and 39.5% (n=17) were female. 
Regarding BMI status, 65.1% (n=28) of the patients were 
in the normal weight category, while 34.9% (n=15) were 
classified as obese. When examining the types of sports, 
65.1% (n=28) of the patients were injured while skiing 
and 34.9% (n=15) while snowboarding. Although the ma-
jority of the injured skiers (n=19) were male, this finding 
was not statistically significant. An analysis of the injury 
locations revealed lower extremity injuries in 16 patients 
(9 knee, 5 ankle, 2 leg), upper extremity injuries in 10 
patients (5 shoulder, 5 wrist), head-neck injuries in 9 pa-
tients, pelvic injuries in 4, thoracic injuries in 3, and a 
spinal injury in 1 patient (Figure 1).

Following radiological imaging in the emergency de-
partment, no pathology was detected in 55.8% (n=24) of 
the patients, whereas fractures were identified in 37.2% 
(n=16) and dislocations in 7.0% (n=3). An evaluation of 
protective equipment usage showed that 62.8% (n=27) of 
the patients used helmets and goggles. While 16.3% (n=7) 
of the patients were fully equipped, 20.9% (n=9) used no 
protective gear whatsoever. Notably, 83% of the patients 
who presented with no pathology on radiological imaging 
were using at least one piece of protective equipment. 

Regarding patient outcomes following emergency 
department evaluation, more than half (51.2%) were dis-
charged as outpatients after simple medical interventions 
(such as wound dressing and analgesia). Approximately 
81% of these discharged patients had utilized protective 
equipment. The proportion of patients with fractures and/
or dislocations who were treated with bandages or splints 
in the emergency department was 20.9% (n=9). Con-
versely, 16.3% (n=7) of the patients were taken directly to 
surgery from the emergency department, and 11.6% (n=5) 
were admitted to the ward strictly for clinical observation. 
The vast majority (71.4%) of the patients who required 
hospital admission or had surgical indications fell within 
the normal BMI range (Table 1).

No statistically significant relationship was found be-
tween gender and radiological findings. Similarly, no sig-
nificant relationship could be established between sport 
types and injury severity (the fracture rate detected in ski-
ers was 75%, compared to 25% in the snowboard group; 
however, p>0.05). Likewise, the difference between BMI 
groups and upper extremity injury rates (70% normal 
weight, 30% obese) did not reach statistical significance. 
In contrast, it was observed that 75% of all detected frac-
ture cases were within the young population under 30 

Figure 1. Number and locations of injuries.



Eurasian Journal of Critical Care. 2026;8(1): 41-4644
From the White Slopes to the Emergency Department:  
An Analysis of Winter Sports Traumas in Kars

years of age. The independent samples t-test revealed a 
higher prevalence of fractures on radiological imaging 
in the population under 30 years of age, and this finding 
was statistically significant (p<0.05). When comparing 
the post-injury radiological findings according to gender, 
orthopedic pathologies were observed at a rate of 47% in 
females (7 fractures + 1 dislocation) and 42.3% in males 
(9 fractures + 2 dislocations) (Table 2).

Discussion

Lower extremity injuries are the most common reason 
for emergency department presentations related to winter 
sports. Current studies in the literature report that the knee 

and ankle are the most frequently injured joints. In full 
accordance with the literature, lower extremity injuries 
were the most frequently observed in our study (%37.2), 
followed by upper extremity and head-neck traumas, re-
spectively. Studies conducted in similar regional centers, 
such as Palandöken, also emphasize the predominance of 
lower extremity traumas (9-11).

Among winter sports, snowboarding has been shown 
in several studies to cause approximately three times 
more injuries than skiing (12-13). However, in our study, 
this ratio was completely reversed; the proportion of cas-
es with fractures on radiological imaging following ski-
ing injuries was three times higher than that of fractures 
following snowboarding. We attribute this to the higher 
number of skiing individuals included in our study (n=28, 
65.1%) compared to snowboarders (n=15, 34.9%), as well 
as our small total sample size (n=43). Although the num-
ber of fracture cases appeared higher in the skiing group 
(n=12), this difference in fracture incidence between the 
sport types was not statistically significant (p > 0.05). Ad-
ditionally, the tendency of visitors to the Sarıkamış ski 
resort to prefer traditional skiing over snowboarding can 
be considered another contributing factor.

While the most frequently reported injuries in Alpine 
skiers involve the lower extremities, upper extremity inju-
ries are more prominent among snowboarders. Knee and 

Table 1. Demographic and Clinical Data of the Cases

Variables Subgroups n %

Age (Years) Mean ± SD 26.13 ± 10.20 -

Gender Male 26 60.5

Female 17 39.5

BMI Status Normal (<25 kg/m²) 28 65.1

Obese (≥25 kg/m²) 15 34.9

Sport Type Ski 28 65.1

Snowboard 15 34.9

Anatomical Region of Injury Lower Extremity (Knee, ankle, leg) 16 37.2

Upper Extremity (Shoulder, wrist) 10 23.3

Head-Neck 9 20.9

Pelvis 4 9.3

Thorax 3 7.0

Spine 1 2.3

Radiological Findings No pathology 24 55.8

Fracture 16 37.2

Dislocation 3 7.0

Protective Equipment Helmet and Goggles User 27 62.8

Fully Equipped 7 16.3

No Equipment Used 9 20.9

Treatment / Discharge Outpatient Discharge 22 51.2

Elastic Bandage / Splint Application 9 20.9

Immediate Surgical Intervention 7 16.3

Ward Admission 5 11.6

Table 2. Statistical Comparison of Variables

Compared Variables Subgroups  % (n) p

Sport Type and 
Fracture Rate

Ski %75.0 (12)

Snowboard %25.0 (4)

BMI Status and Upper 
Extremity Injury

Normal weight %70.0 (7) p > 0.05

Obese %30.0 (3)

Age Group and 
Presence of Fracture

< 30 Years %75.0 (12) p < 0.05

≥ 30 Years %25.0 (4)

Gender and Orthopedic 
Pathology

Male %42,3 (11) p > 0.05

Female %47 (8)
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hand injuries are predominant in skiing, whereas wrist, 
forearm, and shoulder injuries are more common in snow-
boarding (4,5,8). This difference in anatomical distribu-
tion is directly related to the execution methods of the 
sports, fall mechanics, and the equipment used. In skiing, 
the constant contact of the hands with the poles predispos-
es individuals to specific injuries such as “skier’s thumb,” 
whereas in snowboarding, the direct contact of the wrist 
and forearm with the ground during a fall determines the 
type of trauma (3,7). With the increasing popularity of 
snowboarding, a significant rise in the rates of wrist and 
elbow fractures, in particular, has been reported (15,16). A 
very recent data analysis on winter sports accidents from 
a high-volume trauma center in Italy confirmed that wrist 
fractures can often occur even at low speeds (17).

A study by Stenseth et al. demonstrated that women 
carry a higher risk of injury than men (18). In our study, 
similarly, the rate of fractures and dislocations was found 
to be proportionally higher in females than in males. One 
of the most striking findings of our study is the statisti-
cally significant relationship between the young popula-
tion under 30 years of age and the radiological detection 
of fractures (p < 0.05). The fact that 75% of all detected 
fracture cases fall within this age group can be explained 
by young athletes reaching higher speeds on the slopes, 
having a greater tendency to take risks, and attempting 
dangerous maneuvers more frequently (4). On the other 
hand, the literature also points out that this relationship 
between age groups and fracture risk can vary depending 
on the population. Indeed, another large-scale emergen-
cy department cohort study published in 2025 reported 
that fractures were more commonly seen in older indi-
viduals (mean age 50) and athletes who self-identified 
as experienced, whereas soft tissue and ligament sprains 
were more prominent in the younger group (19). The high 
fracture rate in the young age group detected in our study 
may be associated with a lack of equipment or inadequate 
physical conditioning within our regional patient profile.

The study by Choi J et al. showed that high BMI 
may be a protective factor against death and disability 
in patients who have suffered blunt trauma (20). Another 
study mentioned the protective role of obesity in child-
hood trauma (21). In our study, it was determined that 
the vast majority (71.4%) of patients requiring advanced 
medical intervention in the emergency department and/or 
hospital admission were individuals with a normal BMI. 
Furthermore, 70% of upper extremity injuries occurred in 
normal-weight individuals. Contrary to the general belief 
that obesity may increase trauma severity, we hypothesize 
that the increased body fat mass in overweight individuals 
acts as a protective “suspension” by absorbing the high 
energy during a fall, thereby reducing the biomechanical 
stress transmitted to the bone. Although this finding did 

not reach statistical significance, it is worth evaluating in 
future studies. It is a known fact that the use of protective 
equipment reduces injury severity. Furthermore, the fact 
that 83% of the patients with no detected radiological pa-
thology and 81% of the patients discharged with simple 
interventions in our study were using at least one piece of 
protective equipment supports the notion that helmets and 
similar gear directly reduce morbidity (7).

The most striking finding in our study is that 75% of the 
cases with fractures detected on radiological imaging were 
in the young population under 30 years of age. A review 
of the literature reveals that this result is similar to other 
studies conducted on the epidemiology of winter sports (8, 
22). The tendency of the young population to reach higher 
speeds during skiing and snowboarding, and their signifi-
cantly higher propensity to attempt risky maneuvers such 
as jumping/leaping compared to older age groups, increas-
es the incidence of bone fractures (23,24). This situation is 
of great importance in terms of clinical approach strategies 
for patients presenting with winter sports trauma.

Our study has several limitations. The first and most 
important limitation is its retrospective design and rela-
tively small sample size. Additionally, the inability to ful-
ly obtain parameters from emergency department records, 
such as speed at the time of injury, snow conditions of the 
slope, weather conditions, and the experience levels of the 
athletes, are among our other limitations.

Conclusion

This study demonstrates that in traumas associated with 
winter sports, the young population—particularly those 
under 30 years of age—is at a higher risk for bone frac-
tures. Lower extremity injuries continue to be the most 
frequently encountered type of trauma among emergen-
cy department presentations. We hypothesized that an 
increased BMI might create a protective suspension ef-
fect on bone structure during high-energy falls. Further-
more, we observed a high rate of protective equipment 
use among patients safely discharged from the emergen-
cy department, highlighting its critical role in preventing 
morbidity. There is a need for multicenter and larger-scale 
prospective clinical studies to develop preventive strate-
gies in this field.
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