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Subjects 

  Girls (n=16) Boys (n=15) Total 

Age (years) 

mean (SD) 15,42 (0,27) 15,36 (0,29) 15,39 (0,28)  

Height (m)  

mean (SD) 1,76 (0,07) 1,84 (0,09) 1,70 (0,09) 

Weight (kg) 

mean (SD) 64,88 (7,11) 67,20 (11,81) 65,65 (9,63) 

BMI  

mean (SD) 20,65 (2,09) 19,78 (1,85) 20,23 (3,99) 
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Functional movement screen 





Upper	and	lower	quarter	Y	balance	test	



Drop	verBcal	jump	test	



Landing error scoring system (LESS) 









Single leg hop tests 



Biodex Medical System 4 PRO 



Physiotherapy	program	based	on	test	
results	

•  Foam rolling 
•  Core stability 
•  Flexibility 
•  Strength 



Foam	rolling	
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Conclusions 
1.	Physiotherapy	program	increased	dynamic	
stability	of	upper	and	lower	extremiBes	for	
boys.	Dynamic	stability	of	lower	extremiBes	
improved	in	girls.	



Conclusions 
2.	Physiotherapy	program	improved	overall	
quality	of	verBcal	jump	landing	
biomechanics	in	boys	as	well	as	in	starBng	
posiBon	and	in	the	phase	of	maximum	squat.	
VerBcal	jump	landing	biomechanics	in	girls	
improved	in	phase	of	maximum	squat	before	
the	jump	and	in	the	landing	phase.	



Conclusions 
3.	Physiotherapy	program	improved	the	
quality	of	basic	funcBonal	movements	in	
girls.	Distance	of	single	leg	hops	increased,	
but	symmetry	remained	in	the	limits	in	both	
groups.		



Conclusions 
4.	IsokineBc	muscle	strength	increased	in	
boys	in	the	leR	leg	strength	at	a	lower	
angular	velocity	and	strength	of	both	legs	at	
a	higher	angular	velocity.	LeR	leg	strength	
increased	in	girls.		



QuesBon	and	answer	

•  	I	would	like	to	know	how	oRen	football	
players	should	do	injury	prevenBon	exercises.	
Load	of	exercises	and	how	many	Bmes	in	
week.	Should	it	take	1h	or	is	it	enough	to	do	
10-15	every	day?		



Injury	PrevenBon	for	6	Weeks	=	Be\er	
Landings	for	6	Months	

Take	Home	Message:	Six	weeks	of	a	dynamic	injury	
preven;on	warm-up	program	results	in	
biomechanical	improvements	that	last	up	to	6	
months	aBer	stopping	the	program.		It	may	be	
important	to	perform	these	programs	con;nually	or	
reinforce	these	programs	every	6	months.	

	
The	Effects	of	an	Injury	PrevenCon	Program	on	Landing	Biomechanics	Over	Time	
DiStefano	LJ,	Marshal	SW,	Padua	DA,	Peck	KY,	Beutler	AI,	de	la	Mo\e	SJ,	Frank	BS,	
MarBnez	JC,	&	Cameron	KL.	Am	J	Sports	Med.	Published	Online	First:	January	20,	

2016;	DOI:	10.1177/0363546515621270	



Neuromuscular	training		
Take	Home	Message:	Neuromuscular	training	programs	have	
shown	to	significantly	reduce	the	number	of	ACL	injuries.	
Previous	literature	iden;fied	that	a	young	star;ng	age	has	the	
greatest	protec;ve	benefit	for	ACL	injuries.	This	study	added	
to	the	exis;ng	evidence	that	high	compliance	with	NMT	
programs	is	another	key	factor	in	reducing	ACL	injuries.	
	

	
	

Superior	compliance	with	a	neuromuscular	training	programme	is	associated	with	fewer	ACL	
injuries	and	fewer	acute	knee	injuries	in	female	adolescent	football	players:	secondary	

analysis	of	an	RCT	
	

MarBn	Hagglund,	Isam	Atroshi,	Philippe	Wagner,	Markus	Walden.	Published	Br	J	Sport	
Medicine:	2013	Oct;	47(15):974-9.	doi:	10.1136/bjsports-2013-092644.	Epub	2013	Aug	20	



Warm-up	Programs	with	evidence	in	
reducing	ACL	injuries	(females)	

•  WIPP	(Sportsmetrics	Warm	up	for	Injury	
prevenBon	and	performance	)		

Download	for	free	at	www.sportsmetrics.net		
•  PEP	Program	(Prevent	Injury	and	Enhance	
Performance)	Santa	Monica	Orthopedic	
Group.		

Download	at	www.aclprevent.com		
•  FIFA	11+	(FiFA	10	+	PEP)		
Download	at	www.FIFA.com	



SportsMetrics	

Content:		
•  A	3x/week	jump	training	program	(lasBng	6	
weeks)	

•  Progressed	through	3	phases:	the	technique	
phase,	fundamental	phase,	and	the	
performance	phase	

•  Training	sessions	are	60-90	minutes	



SportsMetrics	



PEP	Program	(Prevent	Injury	and	
Enhance	Performance)		

Santa	Monica	Sports	Medicine	FoundaBon	and	the	
PEP	(Prevent	Injury	and	Enhance	Performance)	
h\p://smsmf.org/smsf-programs/pep-program	
(FREE	download!)	
Content:	
•  Warm-up,	stretching,	strengthening,	plyometrics,	
and	sport	specific	agility	exercises	for	soccer	

•  Performed	on	the	field	before	pracBce;	no	extra	
specialized	equipment	

•  19	components,	~20	minutes,	3x/week	
	



FIFA	11+	

•  h\p://f-marc.com/11plus/home/	
•  h\p://f-marc.com/11plus/manual/	
(76	page	manual	in	7	languages;	videos	on	the	
website	as	well!)	
Content:	
•  Comprehensive	warm-up	program	to	improve	
strength,	awareness,	and	neuromuscular	
control	during	staBc	and	dynamic	movements	



ACL	prevenBon	programs	are	
successful!!!!		

•  Especially	adolescent	female	soccer	players	
•  Mostly	done	as	warm-up		
•  Li\le	to	no	equipment		
•  Some	strength	training,	some	plyometric	acBvity	
and	some	balance		



ACL	prevenBon	programs	are	
successful!!!!		

Frequency:		
•  Agreement	that	an	ACL	prevenBon	program	
should	include	at	least	10	minutes	of	exercises	3x/
week,	as	a	bare	minimum		

****Most	studies	report	performing	15-20	minutes	
of	acBvity.	Sadoghi,	JBJS,	2012	



ACL	prevenBon	programs	are	
successful!!!!		

DuraBon:		
•  Programs	should	begin	prior	to	season,	at	least	6	
weeks	pre-season		

***Most	studies	recommend	8	or	more	weeks	in	
duraBon	to	allow	sufficient	neuromuscular	changes	and	
performance	training	effects	Ideally,	the	program	can	
be	conBnued	throughout	the	season,	at	a	lower	
frequency	or	duraBon	(i.e.-cut	the	warm-up	to	10-15	
minutes	if	necessary)	
Sadoghi,	JBJS,	2012	
Voskanian,	Curr	Rev	Musculoskeletal	Med,	2013	



ACL	prevenBon	programs	are	
successful!!!!		

Components	of	an	Injury	PrevenBon	Program:		
•	Muscle	strengthening		
•	Plyometrics		
•	Neuromuscular	training	/	control	/	balance		
•	EducaBon	and	feedback	regarding	body	
mechanics	and	proper	landing	pa\erns	in	a	dynamic	
atmosphere	(HOW)		

*Voskanian,	Curr	Rev	Musculoskeletal	Med,	2013	
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