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Introduction:	What	are	Mild	Traumatic	Brain	Injuries	AKA	Concussions?	

A	subset	of	mild	traumatic	brain	injury	induced	by	biomechanical	forces		that	display	several	
common	features	that	can	be	utilized	when	defining	a	concussive	injury	including:	

1. Caused	either	by	a	direct	blow	to	the	head,	face,	neck	or	elsewhere	on	the	body	with	an	
impulsive	forces	transmitted	to	the	head.	

2. Rapid	onset	of	short	lived	impairment	of	neurological	function	that	resolves	spontaneously.	
However,	in	some	cases,	symptoms	and	signs	may	evolve	over	a	number	of	minutes	to	hours	

3. May	result	in	neuropathological	changes,	but	the	acute	clinical	symptoms	largely	reflect	a	
functional	disturbance	rather	than	a	structural	injury	and,	as	such,	no	abnormality	is	seen	on	
standard	structural	neuroimaging	studies.	

4. A	range	of	clinical	signs	and	symptoms	that	may	or	may	not	involve	loss	of	consciousness.	
Resolution	of	the	clinical	and	cognitive	symptoms	typically	follows	a	sequential	course.	
However,	in	some	cases	symptoms	may	be	prolonged	



Introduction:	An	increased	awareness	and	interest	on	sport-related	concussion



Introduction:	How	do	combat	sports	stack	up	to	their	main-
stream	counterparts?	



Introduction:	How	do	combat	sports	stack	up	to	their	main	
stream	counterparts?	

1. Paucity	of	literature	regarding	the	epidemiology,	risk	factors	
and	prevention	of	MTBI	in	combat	sport-related	MTBI	



Introduction:	How	do	combat	sports	stack	up	to	their	main	
stream	counterparts?	

2. Lack	of	understanding	on	the	signs	and	symptoms	among	participants	and	trainers	
• Lack	of	formal	concussion	education	requirements	among	athletes	
• Lack	of	formal	concussion	education	requirements	among	trainers/gym	owners	



Introduction:	How	do	combat	sports	stack	up	to	their	main	
stream	counterparts?	

3. Lack	of	explicit	and	available	injury	tracking	datasets	by	the	
organizations	which	govern	combat	sports	



Introduction:	How	do	combat	sports	stack	up	to	their	main	
stream	counterparts?	

4. Lack	of	uniform	return	to	play	(RTP)	guidelines	or	the	
requirement	for	medical	clearance	prior	to	RTP	



How	can	combat	sports	do	better?

Characterize	the	
epidemiology	of	
combat	sport-	
related	MTBI

Identify	risk	factors

Rule	changes	and	
equipment	

modifications	to	
make	participation	

safer

Evidence-based	
protocols	and	

medical	clearance	
prior	to	RTP



Aims/Hypothesis
• We	sought	to	determine	the	incidence	of	combat	sport-related	MTBI	

presenting	to	ED’s	in	United	States	over	a	5	year	study	period.		

• The	incidence	of	MTBI	due	to	each	combat	sport	was	analyzed	
separately	to	allow	for	a	better	understanding	regarding	the:	

• The	differences	between	various	combat	sports	

• How	the	organizational	structure	of	the	sport	may	affect	an	
athlete’s	use	of	the	health	care	system.



Methods

• Retrospective	epidemiological	cross-sectional	study	of	MTBI	
in	combat	sport	athletes	evaluated	in	United	States	
emergency	departments.



Methods
• NEISS-	Operated	by	the	U.S.	Consumer	Product	Safety	

Commission	(CPSC)		
• All	injury-related	visits	to	the	emergency	departments	

within	100	hospitals	that	are	a	stratified	sample	of	
emergency	departments	in	the	US	and	its	territories.	

• NEISS	sample	weights	allow	for	the	estimation	of	the	
total	number	of	emergency	department	visits	that	occur	
nationally	during	a	specific	year.



Methods
• All	head	injuries	from	2012-2016,	diagnosed	as	a	

concussion	(code	52)	or	internal	head	injury	(code	62)	
that	occurred	during	boxing	(code	1207),	martial	arts	
(code	3257)	or	wrestling	(code	1270)	were	selected.		

• In	order	to	target	MTBIs	that	occurred	during	organized	
sports	participation,	using	the	locale	assigned	to	each	
case,	we	excluded	any	case	that	did	not	occur	at	school	
or	a	place	of	recreation.		

• Furthermore,	we	reviewed	all	the	narratives	provided	for	
each	case.	All	cases	in	which	the	narrative	described	
situations	other	than	organized	competitive	sports	
participation	at	the	time	of	injury	were	excluded		

• Of	the	1375	cases	originally	extracted,	1310	(95%)	cases	
met	inclusion	criteria.		



Methods

𝑂𝑣𝑒𝑟𝑎𝑙𝑙 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑜𝑓 𝑀𝑇𝐵𝐼 =
𝑆𝑢𝑚 𝑜𝑓 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑐𝑎𝑠𝑒 𝑤𝑒𝑖𝑔h𝑡𝑠 𝑓𝑟𝑜𝑚 2012 − 2016

𝑇𝑜𝑡𝑎𝑙 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠 𝑓𝑟𝑜𝑚 2012 − 2016 𝑓𝑜𝑟 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒 𝑠𝑝𝑜𝑟𝑡 𝑝𝑒𝑟 100𝐾 𝑝𝑒𝑟𝑠𝑜𝑛 − 𝑦𝑒𝑎𝑟𝑠
 

𝐴𝑛𝑛𝑢𝑎𝑙 𝐼𝑛𝑐𝑖𝑑𝑒𝑛𝑐𝑒 𝑜𝑓 𝑀𝑇𝐵𝐼 =
𝑆𝑢𝑚 𝑜𝑓 𝑒𝑠𝑡𝑖𝑚𝑎𝑡𝑒𝑑 𝑐𝑎𝑠𝑒 𝑤𝑒𝑖𝑔h𝑡𝑠 𝑓𝑜𝑟 𝑡h𝑒 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒 𝑦𝑒𝑎𝑟

𝑇𝑜𝑡𝑎𝑙 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡𝑠 𝑓𝑜𝑟 𝑟𝑒𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒 𝑠𝑝𝑜𝑟𝑡 𝑝𝑒𝑟 100𝐾 𝑝𝑒𝑟𝑠𝑜𝑛 − 𝑦𝑒𝑎𝑟𝑠
 

• Participation	Data:	2017	Sports,	Fitness,	and	Leisure	Activities	Topline	
Participation	Report	



Results
• 2012-2016! 41,920	ED	visits	for	combat	sport-related	MTBI	

• 2012-2016	Overall	Incidences:	All	Combat	Sports! 125.1	per	100k	
person-years	



Results
• The	combined	overall	incidence	declined	from	147.2	per	100,000	

person-years	in	2012	to	101.2	per	100,000	person-years	in	2016	
(p<0.01).		

• Wrestling	exhibited	the	largest	decrease	in	incidence	over	the	study	
period,	decreasing	by	42%	while	boxing	increased	by	28%



Results
• 92.2%	Males;	7.8%	Females	
• The	large	majority	of	patients	were	Caucasian	(54.6%)	

• Boxing	had	the	largest	proportion	of	African	Americans	(17.1%;	
p<0.01),		

• MA	had	the	largest	proportion	of	Asians	(3.6%;	p<0.01).	
• Wrestling	had		largest	proportion	of	Caucasians(p<0.01)		



Results
• The	average	age	for	those	injured	in	boxing,	MA,	and	wrestling	was	

21.7	,	19.9	and	15.0	years	old,	respectively.	The	average	age	was	
significantly	younger	for	wrestling,	compared	to	boxing	and	MA	
(p<0.01)	



Results
• No	significant	differences	in	regards	to	patient	disposition	were	seen	between	

combat	sports	
• Most	patients	with	combat	sport-related	MTBI	were	treated	and	released	

(96.3%),	with	only	1.7%	of	patients	being	admitted	and	0.6%	of	patients	being	
held	for	observation.		

• Although	not	significantly	different,	patients	presenting	to	the	ED	with	MTBI	due	
to	boxing	were	twice	as	likely	to	leave	without	being	seen	as	martial	artists	(1.6%	
vs	0.8%)	and	three	times	more	likely	than	wrestlers	(0.5%).



Conclusions
• This	is	the	first	study	to	compare	the	incidence	and	characteristics	of	

combat	sport-	related	MTBI	ED	presentations	in	the	United	States.		

• Wrestling	has	the	largest	incidence	of	combat	sport-	related	MTBI	that	
presented	to	the	ED,	followed	by	boxing	and	MA.		

• Furthermore,	the	majority	of	the	patients	presenting	to	the	ED	for	combat	
sport-related	MTBI	were	males	less	than	20	years	old.



Study	Limitations
• NEISS	database	does	not	account	for	the	patients	that	received	care	

outside	of	emergency	departments,	including	outpatient	clinics,	urgent	
care	centers,	and	high	school/collegiate	athletic	training	rooms.	

• Injury	narratives	included	in	the	NEISS	database	are	sometimes	
inconsistent	and	did	not	provide	uniform	information	on	injury	data	
(mechanism	of	injury,	body	site,	presence/absence	of	protective	gear,	
competition	vs.	practice,	etc).	

• Participation	data



Discussion
• We	must	consider	injuries	that	did	not	present	to	the	ED!	

• Is	the	incidence	of	MTBIs	in	wrestling	truly	larger	than	boxing	and	
MA,	or	is	this	a	reflection	of	participants	usage	of	the	healthcare	
system	and/or	the	social	contexts	of	wrestling	compared	to	other	
combat	sports?	

• Boxing	VS	Wrestling	
• Boxing	-	“the	poor	mans	sport”	
• Wrestling-	a	scholastic	sport,	primarily	in	the	school	setting	

where	licensed	athletic	trainers	are	more	readily	available	



Future	Directions
• A	greater	emphasis	on	required	concussion	education	for	both	fighters	and	

trainers	

• In	order	to	better	characterize	and	understand	the	incidence	of	MTBI’s	in	
boxing,	we	propose	that	sanctioning	organizations	such	as	USA	Boxing	
begin	to	track	and	maintain	databases	available	for	research	purposes	on	
injuries	during	sanctioned	competitions,	similar	to	what	is	done	in	
professional	and	scholastic	sports.		

• Enforce	policies	that	require	medical	clearance	by	a	head	injury	specialist	
before	returning	to	competition,	to	prevent	second	impact	syndrome	prior	
to	full	recovery.	
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