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Background	

			A	brain	injury	and	is	defined	as	a	complex	
pathophysiological	process	affec;ng	the	brain,	
induced	by	biomechanical	forces	

Consensus	Statement	on	Concussion	in	Sport—	
The	4th	Interna;onal	Conference	on	Concussion	in	Sport	
	Held	in	Zurich,	November	2012	

Concussion	



Interna;onal	Conference	on	Concussion	in	Sports	

Ø  Par;cipa;ng	associa;on	

　　Interna;onal	Olympic	CommiMee	（IOC）	
　　Fédéra;on	Interna;onale	de	Football	Associa;on（FIFA）	
　　Interna;onal	Rugby	Board（IRB）	
　　Interna;onal	Ice	Hockey	Federa;on	（IIHF）	

Ø Past	Conference	
　　1st　 Vienna	(2001)		2nd			Plague	(2004)　	
　　3rd				Zurich	(2008)　4th				Zurich		(2012)	

Ø Consensus	Statement	on	Concussion	in	Sport	



Mechanism	of	Concussion	    	

Cause	of	concussion	
In	case	of	winter	sports	

		Collisions	with	trees	or	with	
other	skiers/snowboarders	

	Bridges	et	al.	2003	
Allan	HR,	et	al.	2007	

Linear	and	rota;onal	
accelera;on	of	head	cause	
concussion	



Severity	of	trauma;c	brain	injury	

 	
GCS	
Glasgow	Coma	
Scale	

PTA	
post-trauma;c	
amnesia	

LOC	
Loss	of	
consciouness	

Mild	 13–15	 <1	
day	

0–30	
minutes	

Moderate	 9–12	 >1	to	<7	
days	

>30	min	to	
<	24	hours	

Severe	 3–8	 >7	days	 >24	
hours	

"Trauma>c	Brain	Injury	Task	Force".(2008)	
hGp://www.cdc.gov/nchs/data/icd9/Sep08TBI.pdf	

Type	of	trauma;c	brain	injury	



Symptoms	
Ø Postconcussive	Syndrome	(may	con;nue	for	weeks,	
months,	or	a	year	or	more	acer	a	concussion)		

Problem	of	cogni;on,	
aMen;on,	memory	

headache,	dizziness,	
sensi;vity	to	light	or	
noise,	fa;gue,		
Balance	deficit	,etc.‥	

irritability,	anxiety,	
depression,	change	
in	personality,	etc.‥	

Physical	 Psychological	
and	behavioral	

Higher	mental	
func<ons	

A	rare,	ocen	fatal,	trauma;c	brain	injury	that	occurs	when	a	repeat	injury	is	
sustained	before	symptoms	of	a	previous	head	injury	have	resolved.	

Ø  Second	Impact	Syndrome								

Paul	R,	et	al.	Neurology	50	(3)	677-683	



		Research	ques;on	

	What	is	main	causes	and	risk	factors	of	concussion	
during	winter	sports	especially	in	Japan?		

			
			number	of	skiers/snowboarders	suffering	
subsequent	symptoms	and/or	some	deficits		
of	physical	func;on	

To	prevent	concussions	on	the	spot		



Aim	

		To	inves;gate	the	incidence	of	concussion	in	a	ski	
resort	in	Japan	and	to	iden;fy	risk	factors	of	
concussion	from	data	obtained	regarding	injuries	

•  Data		
			Injury	reports	of	
	Mizuho	Ski	Resort		
	nearby	Hiroshima	
	
	
	

	



•  Collec;ng	term	:	2007-2011	season	(5	seasons)	
•  Analysis	objects:	Injuries	treated	by	a	ski	rescue		
			team	at	the	ski	resort	
	

	Method	–	Data	collec;on-	

	Analyzed	items	
				-	Date	of	injury	
				-	Characteris;cs	of	injured	guests：Age,	gender		
				-	Equipment：Ski	or	Snowboard	
				-	Mechanism	



Results	
	
	
	
																													

Year	 2007	 2008	 2009	 2010	 2011	 Total	Average	

Number	of	injuries	 270	 255	 318	 311	 206	 1390	 278	

Ski	 Snowboard	

All	guests	(%)	 35	 65	

Injured	guests(%)	 18	 82	

Incidence	(per	100,000	skiers/snowboarders)	 43.5	 56.7	

Number	of	injuries	

Distribu;on	of	all	guests,	and		the	injured		
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Distribu;on	of	injuries	occurred	in	from	2007	to	2011	season	



Age	distribu;on	of	injured	guests	
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Type	of	head	injuries	
　	 Ski	 Snowboard	 Total	

lacera;on	 9	 92	 101	
bruise	 15	 35	 50	
others	 0	 3	 3	
Total	 24	 130	 154	

4	injuries	in	snowboards	was	recorded	
as	concussion	



Situa;on	in	which	concussion	occurred		
Case	 Date	 Age	

Gen
der	Equipment	 Use	of	helmet	 Mechanism	

1	 19th	Dec.	 28	 F	 Snowboard	 No	 Loss	of	balance	

2	 28th	Dec.	 22	 F	 Snowboard	 No	

Collision	with	
other	

snowboarder	

3	 17th	Jan.	 31	 M	 Snowboard	 No	

Collision	with	
other	

snowboarder	

4	 3rd	Jan.	 30	 F	 snowboard	 No	
Failure	in	
Jumping	



Discussion	

•  Only	0.3%	(4/1390)	accounted	for	concussions	

Possibility:	
						concealed	cases	by	snowboarders		
						overlooked	by	staff	of	ski	rescues	
due	to	difficulty	of	diagnose	

•  All	injured	person	didn’t	wear	a	helmet	
		
		Playing	winter	sports	without	a	helmet	may	be	a	high	risk	
factor	of	concussion	



•  All	concussion	occurred	in	early	on	the	season	
(from	December	to	January)	

Most	head	injuries	occurred	early	on	the	season		
																																																																								(Levy,	et	al.	2002)	

•  All	concussion	occurred	in	snowboarders	

Players	Not	accustomed	with	ski/snowboard		

The	result	was	controversial	to	previous	studies	
⇒necessity	of	further	inves;ga;on	



Review	of	ar;cles		
-Benefits	and	risks	of	helmet	use-	
Benefits	
•  Mi;gate	(linear	and	

rota;onal)	accelera;on		of	
head	against	direct	impact	

•  Reduce	risk	of	head	injuries	
by	15-60	%	

						Macnab	AJ	et	al.	2002	
								Hagel	BE	et	al.	2005	

								Sulheim	S.	et	al.	2006	
								Mueller	BA	et	al.	2008	

	

Risks	
•  Risk	taking	behavior	
				-	excessive	confidence	
				-	uncontrollable	high	speed	
	
•  Increase	risk	of	cervical	

injury		
																Benson	BW	et	al.	2009	



Current	problem	and	countermeasure	

Ø 		Low	rate	of	helmet	
use	of	skiers	and	
snowboarders	

Educa;on	and	Campaign	

Ø  	Difficul;es	in	catching	
presence	of	concussion	



Conclusion	

1.  	Snowboarding	without	helmets	and	early	period	of	
winter	sports	season	are	supposed	to	be	risk	factors	of	
onset	of	concussion	

2.				Use	of	a	helmet	is	one	of	possible	strategy		in	reducing			
						concussion	

3.				Educa;on	and	campaign	for	guests	at	ski	resorts	to	use	
							helmets	may	be	effec;ve	for	preven;on	of	concussion					
							and	subsequent	symptoms	


