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Disclosures

• I	have	nothing	to	disclose.	
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Introduction

Lindsay	J.	DiStefano,	PhD,	ATC
• Department	Head	&	Associate	Professor,	Department	of	Kinesiology
• Associate	Professor,	Department	of	Orthopedics,	UCONN	School	of	Medicine
• Associate	Professor,	Department	of	Public	Health	Sciences,	UCONN	School	of	

Medicine
• Coach,	Northeast	Huskies	Youth	Hockey	&	WAM	United	Soccer	Club
• K-1	Teacher,	Religious	Education
• Mom:	Jack	(9),	Will	(7),	and	Luke	(5)
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Objectives

1. Introduce	the	topic	of	physical	literacy
2. Demonstrate	the	connection	between	physical	literacy	and	

public	health
3. Discuss	possible	solutions
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Physical	Literacy

Confidence

Ability
Desire

In	the	same	way	that	you	need	READING	LITERACY	to	succeed	in	school,	
you	need	PHYSICAL	LITERACY	to	be	physically	active	in	life.	



Physical	Literacy	CAN	Positively	Affect:

Obesity

Opioid	Addiction

Mental	Health

Physical	Activity
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How	do	we	measure	physical	
literacy?
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competence

Ability



How	do	we	measure	physical	
literacy?
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Confidence



Preliminary	Data**
236-247	children
§ 100	males,	127	females
§ Elementary	school	(grades	K-4)
§ Middle	school	(grades	5-8)
§ Heterogeneous	sample



PLAYfun Assessment
Locomotor

Balance

Object	Control:	Upper	Extremity

Object	Control:	Lower	Extremity

Running 10



Evaluates	competency	/	ABILITY

PLAYfun Assessment
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Level Score

Proficient 76-100

COMPETENT 51-75

Emerging 26-50

Initial 1-25



Competence

• “Competence”	was	defined	as	
individuals	who	scored	over	50	on	
the	100-point	scale.	

39% 

61% 



Confidence
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Confidence

• “I	am	confident	when	doing	physical	activities”
– 30%	of	elementary	school	children
– 38%	of	middle	school	children	(47%	boys,	30%	girls)

• “I	can’t	wait	to	try	new	physical	activities”
– 31%	elementary	school	children
– 33%	middle	school	children
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Window	of	Motor	Development	Ends	at	12
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Physical	Literacy



Relationship	between	PL	&	PA
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Improve	
Physical	
Literacy

Increase	
Physical	
Activity

Decrease	
Obesity



World	Health	Organization,	2018
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1961
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George Santayana
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“We do not want a nation of 
spectators. We want a nation of 
participants in this vigorous life ”

-President John F. Kennedy 
2/21/61



What	is	the	evidence?
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Physical	
Literacy

Improves	
Public	Health



Injury	Sequelae
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Injury	Sequelae
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Prevent	
Injury

Decrease	
Osteoarthritis

Increase	
Physical	
Activity

Decrease	
Obesity

Opioid	Use

Mental	Health

Physical	Literacy?



Injury	Prevention
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Identify	
Risk	Factors

Prevent	
Injury



• 4 year	trial	at	3	U.S.	
service	academies

• 5758	participants
• 4-year	follow-up	for	
incident	injury

What	modifiable	risk	factors	predict	injury	risk?
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• Developed to identify high risk 
individuals for ACL injury

• 17 item checklist of  movement 
impairments (yes/no)

Initial Contact
• Knee flexion
• Knee valgus
• Hip flexion
• Trunk flexion
• Lateral trunk flexion
• Toe in & Toe out
• Stance width
• Ankle plantarflexion

Displacement
• Knee flexion
• Knee valgus
• Hip flexion
• Trunk flexion
• Overall sagittal

Overall 
impression

Total Score = 0 to 17

Padua	et	al,	AJSM,	2009

Landing Error Scoring 
System (LESS)



ACL Injury    
(n=117)
• é Hip ADDuction
• é Tibia Internal 

Rotation

Stress Fracture 
(n=94)
• ê Knee & Hip Flexion
• é Knee valgus
• é Tibia Internal Rotation
• é VGRF & MGRF
• é rate by 15% for every 1 

unit increase in LESS 
score (RR = 1.15)

• Flat Foot / Heel Landing 
(RR = 2.3)

• Asymmetrical Landing 
(RR = 2.5)

Patellofemoral Pain 
(n=188) (Boling, 2009)
• ê Knee Flexion
• é Hip External 

Rotation
• ê

• é

Results

Cameron	et	al,	NATA,	2013 Boling	et	al,	AJSM,	2009
Boling	et	al,	NATA,	2013

Quadriceps	&	
Hamstring	Strength

Hip	External	
Rotation	Strength

Padua	et	al,	NATA,	2012



Bottom Line: How You Move!
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Movement	quality	(LESS)	prediction	of	ACL	injury	during	a	jump-
landing	task	in	youth	soccer	athletes

Baseline	Tested:	
829

NC	/	IC	ACL	Injury:	7 No	ACL	Injury:	
822

• Males	=	348	(42%)
• Females	=	481	(58%)
• Age	=	13.9	yrs (SD	=	1.8	yrs)

Follow-up	Period:	
2	soccer	seasons

Athlete-Seasons:	
1217

Padua,	2015
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LESS	Score	&	ACL	Injury:	Youth	Soccer

Overall 1-year risk of ACL injury = 0.58% (95% CI: 0.23%, 1.18%)
1-season risk difference between LESS score of ≥5 vs. <5 = +1.24% (95%CI: 
0.12, 2.36; p=0.0103)
Risk ratio for a LESS score of 5+ vs. <5 = 10.7
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Healthy ACL	Injured

6.24.4 LESS	Cutoff	Score	=	5																	

Sensitivity	=	86%
Specificity	=	64%
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Injury	risk	or	developmental	deficiency?	
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Injury	risk	or	developmental	deficiency?	



Injury	Sequelae
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Prevent	Injury

Decrease	Osteoarthritis

Increase	
Physical	
Activity

Decrease	
Obesity

Opioid	Use

Mental	Health

Physical	Literacy



Physical	Literacy	=	Public	Health
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Develop	
Physical	
Literacy

Prevent	
Injury

Decrease	
Osteoarthritis

Increase	
Physical	
Activity

Decrease	
Obesity

Opioid	Use

Mental	Health
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How	do	we	improve?
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41

Confidence

MotivationParticipation

Ability

Physical Literacy



How	we	improve	PHYSICAL	literacy

Ability

Desire

Confidence 

ATHLETICISM
§ Fundamental	movement	skills	
(e.g.,	throwing,	skipping,	running,	
jumping)

§ Healthy

MOTIVATION
§ Fun
§ Exploration	of	novel	tasks

SELF-PERCEPTION
§ Ability	to	learn
§ Support

Balance
SPORT	SAMPLING

§ Cross-over	skills
§ Game-sense
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But	Tiger	Woods	“made	it”
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Need	to	Identify	&	Improve	

• Identify	individual	athletes	that	are	
not	physically	literate

• Identify	consistent	areas	of	weakness	
within	a	team	/	grade	level

• Promote	development	of	physical	
literacy	throughout	the	organization	/	
school

48

Improving	movement	quality	during	training	
preparation	can	ENHANCE	PERFORMANCE	and	
PLAYER	DURABILITY.	
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Neuromuscular	Training	Interventions

• 30-85%	reduction	in	injuries	(Soligard,	2008;	Labella,	2011;	Aaltonen,	2007;	
Emery,	2010)

– Youth/HS	Female	Soccer	(Walden	et	al.,	2012;	Labella	et	al.,	2012;	
Soligard et	al.,	2008;	Mandelbaum et	al.,	2005)

– Youth/HS	Male	Basketball	(Longo	et	al.,	2012)
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What	is	in	a	Neuromuscular	/											
Preventive	Training	Program?

• Exercise-based	program	
• Multi-faceted	program	consists	of:

– Plyometric -Strengthening
– Balance -Flexibility
– Agility

• Emphasize	high	movement	quality
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Dynamic Warm-up/Injury Prevention Program 

P-1 

P-2 

Acceleration Action Jog Recovery Dynamic activity 

~8 meters ~4 meters 

29#
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Team A 
INJURY PREVENTION PROGRAM 

STATIONARY EXERCISES  

Court Set-up Progressive run             Jog 

Key Points: Land softly, get low, bend your knees 

Exercise Description Errors 

1.  Elephant  to 
Flamingo 

!  Right foot forward with heel on ground 
and knee straight 

!  Squat down on left leg and lean forward 
swinging arms down right leg to toes 

!  Step up onto right leg, pull left foot to left 
buttock to stretch left quad. Repeat with 
opposite leg. 

!  Cues: “Sit back for elephant”  “Keep 
stance knee bent slightly for quad stretch” 

Straight 
stance leg 

2.  Calf to 
Heel 
Raise 

!  Step forward with left foot 
!  Keep right heel on ground to feel 

stretch in right calf 
!  Swing right leg forward to chest,  
!  Raise left heel up to go up on left 

toes 
!  Cues: “Balance for 3 seconds” 

Knee in front 
of toes 
 
Back leg bent 

3.  Defensive 
Side 
Lunges 

!  Lunge sideways onto right leg 
!  Sit back to stretch inside left leg 
!  Repeat lunge on opposite side 
!  Side shuffle 2 steps.  
!  Repeat. 
!  Cues: “Get butt back”  “Get low” 

Knee too far 
forward 
 
Not low 
enough to the 
ground 

4.  Single 
Leg 
Squat      
(5 reps x2 
per leg) 

!  Hold ball at chest level 
!  Stand on one limb 
!  Squat down like sitting in chair  
!  Progress to shooting ball up 
!  Cues: “Sit back” “keep hips level”  

“knees over toes” 

Hips not 
level 
 
Knee in 
 
Only 
bending 
at waist 

5.  Single Leg 
Ball Toss 
(10 tosses 
per leg) 

!  Stand on one leg 
!  Bend knee 
!  Toss ball to partner 
!  Cues: “Sit back”  “Bend knee” 

Off balance 
 
Straight 
balance leg 
 
Hips not 
level 

Good position                     Bad position 

Straight 
stance leg 

PEAK Control Training Program 

3.#Right#Dynamic#Hip#Adductor#Stretch:#Start%with%le+%shoulder%facing%red%cones,%lead%with%le+%
foot,%lean%toward%le+%leg%and%hold%for%3%seconds,%con6nue%to%red%cone.%

2.#Le;#Dynamic#Hip#Adductor#Stretch:#Start%with%right%shoulder%facing%red%cones,%lead%with%
right%foot,%lean%toward%right%leg%and%hold%for%3%seconds,%con6nue%to%red%cone.%

4.#Dynamic#Hip#Flexor#Stretch:#Stride%forward%with%one%leg%while%kneeling%with%the%other%
leg,%hold%for%3%seconds.%Repeat%on%each%leg%un6l%reaching%red%cones.%

5.#Dynamic#Calf#/#Hamstring#Stretch:#Step%forward%with%one%leg,%place%heel%on%ground,%and%
keep%toes%pulled%up.%%Bend%trunk%forward%while%keeping%spine%straight.%%Repeat%on%each%leg%
un6l%reaching%red%cones.%

Authored%by%the%UNC%–%Sports%Medicine%Laboratory%All%rights%reserved,%2011.%

Keep#knees#
over#toes%

Keep#toes#
poinHng#

straight#ahead%

Land#�so;ly�#by#
bending#knees#&#

hips%

Key Points to Emphasize for EVERY Exercise! Field Set-Up 

10%yards% 15%yards%

Line%up%along%the%first%set%of%blue%cones.%%Repeat%the%exercises%in%a%con6nuous%and%controlled%manner%from%the%
first%set%of%blue%cones%to%red%cones.%%Perform%a%progressive%sprint%from%red%cones%to%second%blue%cones.%Circle%the%
second%blue%cone%and%jogs%back%to%star6ng%point.%

WARM UP & FLEXIBILITY 

1.#Forward#/#Backward#Jog:#Start%with%feet%along%blue%cones.%%Jog%at%50%%of%maximum%speed%to%
red%cones%and%then%back%pedal%back%to%star6ng%line.%%Repeat%two%6mes.%

USMA Dynamic Integrated Movement Enhancement 
DIMEInjuryPrevention.weebly.com 

Exercise Description Coaching Cues 
1. Double Leg Squat Starting position:  Feet shoulder width 

apart, hands on hip bones. 

Directions:  Squat down slowly, 
sending hips back as if sitting in a chair. 
Knees bend to 90 degrees. Return to 
standing. Back stays flat throughout. 

Cadence: Slow 

!  �Knees over toes� 

!  �Keep knees from going 
past toes� 

!  �Toes straight ahead� 

!  �Sit back� 

!  “Feet shoulder width apart” 

3. Forward Lunge Starting position:  Feet shoulder width 
apart, hands on hips.  

Directions:  Take a long step forward 
with left foot and slowly lower back knee 
toward ground. Push with front leg to 
return to standing.  Alternate legs. 

Cadence: Slow 

!  �Knees over toes� 

!  �Keep knees behind toes� 

!  �Bend both knees to 90� 

!  �Keep torso upright� 

2. Squat Jump Starting position:  Squat position, arms 
in ready position in back.  

Directions:  Jump up for maximum 
height and return to start position. Land 
softly toe to heel. Control the landing by 
bending at the hips, knees and ankles.  

Cadence:Moderate 

!  �Land softly toe to heel� 

!  �Bend at the hips, knees, 
and ankles� 

!  �Knees over toes� 

!  �Toes straight ahead� 

!  �Jump for maximum height� 

Reps: 10 

Reps: 10 

Reps: 5, rest, 5 

Authored by the JUMP-ACL Research Team. All rights reserved, 2014. 

  4. Side Plank Starting position: Side lying on left side, 
elbow under shoulder, feet stacked.  

Directions: Lift your hips, bringing them 
in a straight line with shoulder & feet. 
Brace abs & glutes. Hold 30 sec, 
maintaining straight line head to spine.  

Cadence: Stationary 30 count each side 

!  �Straight line, head to toes� 
!  �Keep hips perpendicular 

with ground� 
!  �Brace abs & squeeze your 

glutes� 
!  �Elbow directly under 

shoulder� 

  5. Push-Up Starting position:  Front leaning rest. 

Directions: Maintain a flat back and 
brace the abs. Lower body to ground, 
keeping elbows in. Push up to starting 
position. 
Cadence: Moderate 

!  �Keep back flat, don’t sag� 

!  �Keep abs braced� 

!  �Hands directly under 
shoulders� 

!  �Don’t lock elbows� 
Reps: 10 

Keep$knees$directly$over$the$toes!Keep$toes$poin2ng$straight$ahead!

Key Points to Emphasize for EVERY Exercise! 

Land$�so6ly�$by$bending$knees$&$hips!

DIMEInjuryPrevention.weebly.com 



TIPS

• Play	many	sports/activities	as	a	child
• Do	NOT	specialize	prior	to	puberty
• Age-Hour	Rule	
• Keep	activities	FUN	and	POSITIVE
• Integrate	fundamental	skills	in	warm-up

activities	and	CLASSROOM	BASED	ACTIVITIES
• Grow	the	athlete,	not	the	[hockey]	player

2,000	Olympic	athletes:	
Avg.	3	sports/year	<	15	y/o



Change	Perceptions
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Conclusion
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Neuromuscular 
Training

Promote 
PHYSICAL 
LITERACY

Physical Activity 
for all, for a 

lifetime!

Conclusion

Injury Free

Sport sampling
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Thank	you!	
Lindsay.distefano@uconn.edu


