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BACKGROUND

In Switzerland…

1,774 ski-lifts

27 million skier days per year

70,000 injuries per year

Up to 20% traumatic brain injuries
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…or anywhere else
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How protective?
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Evidence

Level I recommendation

“Safety helmets clearly decrease the risk and severity of head injuries in 
skiing and snowboarding and do not seem to increase the risk of neck injury, 
cervical spine injury, or risk compensation behavior. Helmets are strongly 
recommended during recreational skiing and snowboarding.”



Rebecca M. Hasler

Sulheim S, Holme I, Ekeland A, Bahr R. Helmet use and risk of head injuries in alpine skiers and snowboarders. JAMA : the journal of the 
American Medical Association. 2006;295(8):919-24.

There is some evidence that wearing a helmet when skiing is useful in 
preventing the risk of TBI up to 60%
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Some recent studies suggested a 15% to 57% reduction of the odds ratio for head 
injuries in helmeted skiers and snowboarders compared to those not wearing a 
helmet.

Hagel BE, Pless IB, Goulet C, Platt RW, Robitaille Y: Effectiveness of helmets in skiers and snowboarders: case-control and case crossover 

study. Brit Med J 330:281, 2005

Russell K1, Christie J, Hagel BE: The effect of helmets on the risk of head and neck injuries among skiers and snowboarders: a meta-analysis. 

CMAJ 9:182:333-340, 2010

Sulheim S, Holme I, Ekeland A, Bahr R: Helmet use and risk of head injuries in alpine skiers and snowboarders. J Amer Med Assoc 295:919-924, 

2006
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Among the five patients who required neurosurgical interventions only 
one was wearing a helmet; it is therefore unclear whether some 
neurosurgical interventions could have been avoided if the other four patients 
had been using helmets.
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Despite the tremendous increase in helmet wearing rates over the last decade, no 
decrease in the amount and severity of head injuries in alpine skiing has been 
detected. 

A comparison between patients with and without wearing a helmet showed no 
statistically significant increase for sustaining severe TBI. 
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One study comparing different injury patterns in a paediatric population of helmeted 
and unhelmeted skiers and snowboarders revealed non-significant trends to fewer 
epidural and subdural hematomas as well as a significant difference of the 
occurrence of calvarial fractures, which were more common in unhelmeted patients

Rughani AI, Lin CT, Ares WJ, Cushing DA, Horgan MA, Tranmer BI, et al. Helmet use and reduction in skull fractures in skiers and snowboarders admitted to 

the hospital. Journal of neurosurgery Pediatrics. 2011;7(3):268-71.
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Among youth skiers and snowboarders who present to trauma centers 

with a head injury, the likelihood of that injury involving a concussion was 

not associated with helmet use.
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Unfallverhütung B-Bf. Entwicklung des Anteils Kopfverletzungen im Schneesport (pro 100 Ver-

letzte) nach Sportart (Unfallort Schweiz), Wintersaisons 2005–2015 2015 [cited 20154 14/12/2015]. Available from: 

http://www.bfu.ch/de/Documents/04_Forschung_und_Statistik/02_Statistik/2015/PDF/D_USP.T.08.pdf
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A radiological study from Austria found a decrease of the overall number of head injuries 
in alpine skiers over the same time period (2000-2011) but report an unchanged 
number of cerebral haemorrhages

Wick MC, Dallapozza C, Lill M, Grundtman C, Chemelli-Steingruber IE, Rieger M. The pattern of acute injuries in patients from alpine skiing 

accidents has changed during 2000-2011: analysis of clinical and radiological data at a level I trauma center. Archives of orthopaedic and 

trauma surgery. 2013;133(10):1367-73.
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http://mimiandeunice.com/
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Different definitions of head injury and TBI

Severity grading is not uniform

Only certain age groups

Prehospital, ski patrol or insurance company data only

Confounders
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Several studies measured impact forces but did not find a direct 

correlation between those findings and reported concussion or 

concussive symptoms other than rotational forces

Greenwald RM et al. Head impact severity measures for evaluating mild traumatic brain injury risk exposure. J Neurosurgery. 2008;62(4):789-98;

Sabet AA et al. Deformation of the human brain induced by mild angular head acceleration. J Biomech. 2008;41(2):307-15. 

Holbourn A, Mechanics of head injury. Lancet 2:430-441, 1943

Biomechanics

Doubling the speed produces a four-fold increase in the energy of the 

impact 
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Impact with a speed up to 20-23km/h 

(CE-EN 1077)
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Risk compensation hypothesis

Chi-square tests revealed that ski helmet use did not significantly 
differ between self-reported risky and cautious people (81% vs 
83%). 

Ruedl G, Burtscher M, Wolf M, Ledochowski L, Bauer R, Benedetto KP, et al: Are self-reported risk-taking behavior and helmet use 

associated with injury causes among skiers and snowboarders? Scand J Med Sci Spor Epub 2013 Nov 14



Rebecca M. Hasler

Educating the medical community

Wearing a helmet does not decrease the need for a thorough 

examination and diagnostics after a TBI

First responders and slope-side medical staff should not hesitate to 

transfer a rider to a specialized trauma unit even if a helmet was in 

place

…and especially if the patient was riding off-piste
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 Helmets are recommended, but evidence for a reduction in severe 

TBI is lacking

 Future prevention programs should describe the risk of TBI among 

helmeted riders

 Educating the medical community

 Further advances in helmet technologies  

are warranted

Conclusion
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Thank you!
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Alpine skiers
N=245 (68%)

Snowboarders
N=117 (32%)

Helmet use (n [%]) 78 (52%) 39 (53%)

AIS≥3 (n [%]) 68 (28%) 22 (19%)

Open head injury (n [%]) 13 (5%) 3 (3%)

Minor complicated (n [%]) 58 (24%) 10 (9%)

Surgery (n [%]) 30 (12%) 3 (3%)

GOS (median [IQR]) 5 (5-5) 5 (5-5)
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Alpine skiers

Proportion of mild versus moderate to severe TBI
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Snowboarders

Proportion of mild versus moderate to severe TBI

board
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Outcome Crude OR (95% CI) Adjusted OR (95% CI) P-value

Moderate to severe TBI

alpine skiers

snowboarders

1.23 (0.52-2.92)

0.26 (0.05-1.39)

1.24 (0.52-2.94)

0.30 (0.05-1.67)

0.631

0.169

Open head injury

alpine skiers

snowboardes

0.45 (0.08-2.56)

----

0.45 (0.08-2.57)

----

0.372

Surgery

alpine skiers

snowboarders

0.81 (0.30-2.23)

----

0.80 (0.29-2.24)

----

0.676

Complicated minor TBI

alpine skiers

snowboarders

0.92 (0.41-2.05)

----

0.91 (0.40-2.04)

----

0.818

GCS (13-15 vs 3-12)

alpine skiers

snowboarders

0.81 (0.34-1.92)

3.83 (0.72-20.38)

0.81 (0.34-1.92)

3.32 (0.60-18.37)

0.631

0.169

GOS (5 vs <5)

alpine skiers

snowboarders

1.47 (0.32-6.83)

1.19 (0.16-8.97)

1.50 (0.31-7.16)

1.03 (0.13-8.12)

0.614

0.981
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Outcome Crude OR (95% CI) Adjusted OR (95% CI) P-value

Moderate to severe TBI

alpine skiers

snowboarders

2.76 (0.75-10.2)

23.3 (3.52-153.5)

2.37 (0.63-8.86)

27.7 (3.26-235.3)

0.202

0.002

Open head injury

alpine skiers

snowboarders

1.66 (0.35-7.95)

----

1.18 (0.24-5.88)

----

0.843

Complicated minor TBI

alpine skiers

snowboarders

2.22 (0.60-8.18)

----

1.89 (0.50-7.13)

----

0.350
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1. Death
Severe injury or death without recovery of 

consciousness

2. Persistent vegetative state

Severe damage with prolonged state of 

unresponsiveness and a lack of higher mental 

functions

3. Severe disability
Severe injury with permanent need for help 

with daily living

4. Moderate disability

No need for assistance in everyday life, 

employment is possible but may require special 

equipment.

5. Low disability
Light damage with minor neurological and 

psychological deficits.

Glasgow Outcome Scale

http://en.wikipedia.org/wiki/Persistent_vegetative_state
http://en.wikipedia.org/wiki/Activities_of_daily_living
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GOS Alpine skiers Snowboarders

1 8 (3.3) 2 (1.7)

3 2 (0.8) ----

4 5 (2.0) 3 (2.6)

5 146 (59.4) 69 (59.0)


