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 Objectives

® Identify\common risk factors for
lower extremity overuse injuries in
runners '

® Understand the glute progression
algorithm

® Understand the Runners qwck 8
exercise program

® Understand the XTR (cross tralnlng»
for runners) program S

Running Injuries
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Most Common Injuries in Runners
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Taunton 2002

Risk Factors for Lower
Extremity Overuse
Injury in Runners
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Best Evidence of Injury in
Runners

History of Injury

Weekly Mileage, patterns of increase
Lower Extremity Movement Patterns
Q Angle

Impact Forces

Body Mass Index

Taunton 2003; Marti 1988; Macera 1989
Macera 1989; Walter 1989; Brill 1995; Lysholm 1987; Jacobs 1986
Ryan 2009; McCrory 1999; Donoghue 2008; Yates 2005; Warren 1990

Hamill 1999; Heiderscheit 2002; Huberti 1984; Powers 2010
Messier 1991; Rauh 2006
Ferber 2002; Hreljac 2004; Gerlach 2005

Why Cross Train?

Strength / Endurance / NM Control

Endurance Athletes Physical Therapy and Sport Performance
Kari Brown Budde, PT, DPT, SCS

\\Ca\n We Stop the Injuries?!

History of Injury
Weekly Mlleage, patterns of
increase .

Lower Extremity Movement
Patterns ~

Q Angle
Body Mass Index
Impact Forces

Strengthening Endurance

(hip)

® Movement

_ abnormalities 1 with
_fatigue

® Decreases Injury .
® Resolves ITBS, PFPS

Leetun 2004; Ireland 200

€dericson 2000; Die(ks/2008;~ .
Powers 2003, 2010; Noehren 200

Need to get Runner Buy-In?

No Purchase Necessary

® 1 economy in distance runners

® 1t VO, max

® Core strength program | 5K time

Sato 2009
Stkren 2008; Millet 2002
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Runner-Specific Algorithms

® What dysfunctional movements do you
commonly see?
® How do you choose interventions?
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. Gluteus Maximus 0 Gluteus Medius .
Gluteus Medius 41+% MVIC
Side plank abd, DL down (Boren et al, 2011)
Side plank abd, DL up (Boren et al, 2011)
Clam progression #4 (Boren et al, 2011) sid
Plank+hip ext (Boren et al, 2011) ide
Side Bridge (Ekstrom et al, 2007) e Plank [ S1de Plank [N Plank, Hip
Clam progression #3 (Boren etal, 2011) =
Clam progression #2 (Boren et al, 2011) S———————————
Skater Squat (Boren et al, 2011) FE———————— — —  —
NWB SL Hip Abduction (Boren et al, 2011; DIStefano et a, 2003;.. s Clams Clam 2 (Boren) Side Plank
Pelvic Drop (Bolgla and Uhl, 2005; Boren et al, 2011) e ABD, DL
R e resess Fip doin
Unilateral Squat (Ayotte et al, 2007; Boren t al, 2011; BoUdreau et.. s porength, Cute Hoppin
Unilateral Limb Deadlift (Boren et al, 2011; Distefano et al, 2009) S g (3
Sideways Hop (Distefano et al, 2009) F—— P‘a"es) -
NWB SL Hip Abduction+ER (McBeth et al, 2012) e Unilateral
verse Hop (Distefano et al, 2009) s =5 deadlift!
ransverse Lunge (Distefano et al, 2009) S ————— — exerds
Unilateral Bridge, unstable (Boren et al, 2011) s A Single leg squatt
Latra tepup (Aot t a, 2007 Boren e ol 2011; ks ef . e Increased
Standing Flexed Hip Abduction (Bolgla and Uh, 2005) s Tr g Tateral Step
Lataral Thand Walk (Distefano et al, 2009; Selkowitz et al, 2013) s— in Midstance Lunges Up?
Forward Hop (Distefano et a, 2009) s (forward and
Unilateral Bridge (Boren et al, 2011; Ekstrom et al, 2007; Selkowitz... s verse)!
Gluteal squeeze, standing (Boren et l, 2011) s Assess ouble Thgle Leg
Forward Step-up (Ayot(e et al, 2007; Boren et al, 2011; SelkoWtz et, . s—— LE Leg Squat
Arm and Opposite LE (Ekstrom et al, 2007) s Control Sguat
ws. Stanqu Hip Abduction (Bolgla and Uhl, 2005) B with S;‘ﬂgle Leg Single
pynamic| N Double opping leg
0 20 40 60 80 100 120 8
; Mt Leg Hop[™| (Mutiple hopping
directions unstable .

% Maximum Voluntary Isometric Contra

@Very High-Level Activation = High-Level Activation
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Boren, et al. 2011

T e S
rerisestr . Visual and Auditory FB
Assefsf‘[nent muscn.:\pature @ Reduced pain
S
mobility
R ® Improved
1 wi it H
. mechanics
Single Leg
tnee vt me) (e sneis ® Gradually reduced
during stance bka:edezt " squat teedback FB
L Multiple " .
oymamic e, ol T g Impact
Retraming e ® Cadence (5-10%)
o) L N2y ® “Hip FIexion\Drive”
Assess foot increased feedback R
pronation pronation .
Willy, et al 2012, 2013; Hunter, et al. 2013; Noehren, et at” 2011
Schmitz, et al. 2014; Heiderscheit, et al L

Gait Retraining - ITBS Gat Retraining — Ant Knee

® “keep the knee
pointing forward”

® “reduce the arm
swing”

® “keep the foot
pointing forward”

® “Knees Out”

® “Knee caps pointed
straight ahead”

® “Squeeze buttocks”

® Glute Run! Try It

Willy, bt al. 2013; Noehren, et al 2011 Wil unter, et al. 2013; Noehren, et ar2011
Schmitz, et al. 2014; Heiderscheit, et al i} Sc " n %, telderscheit, et al .




Assess
strength of
ankle and
posterior
tibialis
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calcaneal mobility and
eversion at
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external
rotation and See
i wendelenberg
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- Auditory Gait
Dynamic Gait Retraining
Control d
Retraining
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Ferreira, et al 2011

Gait Retraining
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Fip Flexor
Hip Flexor Stretch
Stretch i
eves Ty Rotation
Range of Hip
Motion and| Mobilizations
Joint with belt
Mobility
Foam - Q
Rolling Gsorapea,
<t | e || it
Core orm leg on
Decreased Hip Exercises [ = BOSU*
Extension in Single leg
Pre- Monster bridge>
swing/Initial Walks
i Strength
Glute
Grabbers
Assisted **Single
Squat Squats leg squats‘l
Unifateral
" [~Unilaterd Deadlift
e | Deadlift ! with
ke rotation
Strength
Dynamic
Control -
s 3 way s off box
3 way .
)
Lunges Lunges! Retro
[Double L Single L Step Up
ouble Leg] ingle Leg -
Fyumemc s i -

Gluteus Maximus 41+% MVIC

Unilateral Squat (Ayotte et al, 2007; Boudreau et al,
Unilatera Limb Deadift (Distefano et al, 2009)
Retro Step-up (Ayotte et al, 2007)

Unilateral Mini Squat (Ayotte et al, 2007)

Qped Arm and Opposite LE (Ekstrom et al, 2007)
Transverse Lunge (Distefano et al, 2009)

Forward Step-up (Ayoite et al, 2007; Selkowitz et al,
Lateral Step-up (Ayotte et al, 2007; Ekstrom et al,»2007)
Sideways Lunge (Distefano et al, 2009)

0% 10 20 30 40 50 60
*. % Maximum Voluntary Isometric Contraction

®Very high-level activation
= High-level activation -

| UNILAT SQUAT |

UNILAT
DEADLIFT

Not “only” Strength

® Must also address
> Proximal Motor Control
> Neuromuscular Facilitation

> Proprioception
> Gait Retrainin

Zech 2009, 2011; Noehren 2011; Willy 2011

Algorithm Summary

Runners get injured. A lot.

Intervention based on gait analysis
Best running - specific ex with max MVIC
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Thank you!

Kari@RefinedRun.com
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Sato

r‘gt and Control Groups
Runners in marathon
training

4 sessions of 5 core
exercises

6 weeks

Pre- and post- 5000m time
trial

Crunch on Stability Ball
Egﬁk extension on Stability
Supine UE/LE lift (dead bug)
Hip, raise on Stability Ball
(bridge)

gglslsian Twist on Stability

2009

©® Results:
> No change in GRF or
SEBT

> Significant reduction in
5000m time

Tast 7. Five-thousanc-meter run time for each
group before and aftor training tmo (mean = SD).
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Experimental Control
‘group, group,
n=12 n=8

Pretraining 2920 = 238 26:30 = 150

(min:s)

Postraining  28:42 = 223 26:13 = 1:54
(mins)

Dtfference 0:47 017
(pre-post)
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External .
® Running Speed .
® Shoe ‘

® Surface properties and" .
gradient ’

Heiderscheit 2011,2012

Impact Factors in Runners

Internal
® Body Mass
® Touchdown kinematics

® Kinematics throughout
gait cycle




