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OUTLINE

* Is running bad for you knees?
e Should you run with knee OA?
e Should you run through pain?

* How can we manage the RISK of running with knee OA?
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Loves running, and has run all her life

Left knee pain on and off past 2 years following a fall

Running is Ok, until > 5km

Lots of pain recently trying to train for 2 marathon

Intense pain for 3-4 days after 15km run recently

Recently tried changing strike pattern to forefoot strike — no help



. 1. Extruded medial meniscus, with horizontal tear periphery of the posterior =™
horn and tiny vertical tear free edge posterior horn.
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BENEFITS
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Table 1. Characteristics of those with no his

and th=

Participant
characteris*’

Age, 7
Male s

BMI, kg

Frequen:

Radiogray

Symptoma

TKR, %§ +.6
Prior injury, 47.2

0.0

22.8
2.6

53.0

- 4.9
39.3
57.3
27.4
4.0
48.9

Arthritis Care & Research
Vol. 69, No. 2, February 2017, pp 183-191
DOI 10.1002/acr.22939

© 2016, American College of Rheumatology
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50.4 48.5
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37.0 38.7
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————| RESEARCH REPORT | ———————

EDUARD ALENTORN-GELI, MD, MSc, PhD** + KRISTIAN SAMUELSSON, MD, MSc, PhD® ¢ VOLKER MUSAHL, MD, PhD®
CYNTHIA L. GREEN, PhD’ « MOHIT BHANDARI, MD, PhD?® « JON KARLSSON, MD, PhD?

The Association of Recreational
and Competitive Running
With Hip and Knee Osteoarthritis:
A Systematic Review and Meta-analysis

Recreational runner Nonrunner Competitive runner
3.5% 10.2% 13.3%
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The American Journal of Sports Medicine Socey o Spors it

Running and Knee Osteoarthritis: A Systematic Review and Meta-analysis

Kate A. Timmins, phD, Richard D. Leech. Msc, Mark E. Batt, M Bchir, DM, FFSEM, Kimberley L. Edwards, P&
PhD§

First Published August 20, 2016

15 studies: 11 cohort (6 retrospective) ar~' ~Jles

“With*~ > not possible to
vie of running in knee OA.”
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RUNNING?

BENEFITS
RISKS
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Available online at www.sciencedirect.com
ScienceDirect

www.onlinepcd.com

Running as a Key Lifestyle Medicine for Longevity ()
Subgroup Hazard Ratio (95% CI) of All-Cause Mortality

Duck-chul Lee*"*, Angelique G. Brellenthin®, Paul D. Thompson®, Xuemei Sui®, I-Min Lee®,

Carl J. Lavie® Men —a— 0.71 (064-078)
Women —. : 0.61(0.45-0.85)

Age <50 yr —— . 0.72(0.62-0.82)
Age =50 yr - 0.71 (0.63-0.81)

—— :
BMI <25 kg/m? i . 0.73(0.64-0.83)
BMI 225 kg/m? . 0.74 (0.65-0.84)

Healthy individuals . 0.82(0.70-0.95)
Unhealthy individuals 0.69 (0.61-0.77)

Non-smokers 0.77 (0.70-0.85)
Smokers :0.51(0.39-0.65)
Non-heavy alcohol drinkers 0.71 (0.64-0.79)
Heavy alcohol drinkers 0.66 (0.54-0.81)

Excluded first 3 years of deaths - 0.71(0.65-0.78)

Excluded BMI <18.5 kg/m? . 0.70(0.64-0.77)

Excluded abnormal ECG 0.70 (0.64-0.78)
Overall : 0.70 (0.64-0.77)

0.0 0.2 0.4 0.6 0.8 1.0 1.2
-— @ O

Running Better Non-running Better
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Available online at www.sciencedirect.com
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ScienceDirect
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Duck-chul Lee*"*, Angelique G. Brellenthin®, Paul D. Thompson®, Xuemei Sui®, I-Min Lee®,
Carl J. Lavie®

Running as a Key Lifestyle Medicine for Longevity
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Subgroup
Men

Women

Age <50 yr
Age =250 yr
BMI <25 kg/m?

BMI 225 kg/m?
Healthy individuals

Unhealthy individuals
Non-smokers

Smokers

Non-heavy alcohol drinkers
Heavy alcohol drinkers
Excluded first 3 years of deaths
Excluded BMI <18.5 kg/m?
Excluded abnormal ECG
Overall

]

—a—

——
——i

Hazard Ratio (95% CI) of Cardiovascular Disease Mortality

0.56 (0.47-0.67)
0.32 (0.16-0.64)

0.51 (0.39-0.68)
0.60 (0.49-0.74)

0.64 (0.50-0.83)
0.57 (0.45-0.72)
0.70 (0.50-0.99)

0.58 (0.48-0.70)
0.62 (0.52-0.75)

0.34 (0.21-0.55)
0.55 (0.46-0.67)

0.56 (0.38-0.81)
0.56 (0.47-0.66)

0.55 (0.46-0.65)
0.53 (0.43-0.64)
0.55 (0.46-0.65)

0.2

0.4

0.6 0.8

1.0

1.2
>

Running Better

Non-running Better
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RUNNING?

RISKS
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o on trymg to return {o

7 —joint degenerat\OH

Principle of ‘RISK’ management

R educe overall load

| mprove capacity to attenuate load

S hift the load

K eep adapting to the capacity and goals of the runner
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Journal of Science and Medicine in Sport 20 (2017) 362-367

C lists ilable at Sci Direct

Journal of Science and Medicine in Sport

Vi

IER journal homepage: www.elsevier.com/locate/jsams

FLSEV

Original research

Local and widespread hyperalgesia in female runners with
patellofemoral pain are influenced by running volume

Marcella Ferraz Pazzinatto?®, Danilo de Oliveira Silva?, Juliana Pradela?®,
Maira Bergamaschi Coura*, Christian Barton "<, Fibio Micolis de Azevedo**
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Local and widespread hyperalgesia in female runners with @c N
patellofemoral pain are influenced by running volume
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Anterior Kneea Pain Scale
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- Increased stress Maladaptive

Behaviours

- Decreased capacity

- Physical changes

- Non-physical changes



Load management

y @DrChrisBarton semrc.blogs.Latrobe.edu.au
=



Load management

Trainin
g load Capacity to handle |oag
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5 10
Modified from Thome¢ (1997)

Worst pain possible




Why does it
still hurt!?!




Running retraining to treat lower limb injuries:
a mixed-methods study of current evidence

Increase step rate =2 gy Hriesised with expert pinion
4 C J Barton,**# D R Bonanno,"” J Carr,® B S Neal,>* P Malliaras, "%

=== A Franklyn-Miller, H B Menz"®

TRANSLATING RESEARCH

J gluteal muscle

forces during stance J hip energy absorption and peak

internal hip extension moment
{, peak hip internal abduction and

M gluteal muscle :
external rotation moment { peak hip adduction

activity and
forces during late
swing

™ hamstring
muscle activity
and forces during
late swing

muscle activity
and forces during
late stance and
swing

‘I gastrocnemius muscle
activity during late swing

Jr soleus muscle forces
during stance
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J» DF and foot strike and
midstance

Jr peak internal DF moment

Jr quadriceps forces during stance

J- PF] stress/forces

J-peak knee flexion

Jr knee energy absorption and internal
knee extension moment

s peak patellar tendon forces

J PTA
J- tibial contact forces
Jr TA activity (late swing)

J vertical GRF
Jr VIP VALR, VILR
J- AP GRF

emamecn . plantar pressures
= O B
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Jean-Francois Esculier et al. Br J Sports Med
doi:10.1136/bjsports-2016-096988

1 frequency of sessions

Compared to:

J Sessions duration and speed

Avoid down hills and stairs * Education + Exercise

Max 2/10 pain and return to baseline

at 60 minutes post cessation

_ : _ e Education + Gait retraining
No pain 4 following morning

— 8% '8 (increasing step rate 7.5%)

o
e — . =
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Jean-Francois Esculier et al. Br J Sports Med
doi:10.1136/bjsports-2016-096988
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1 frequency of sessions
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J Sessions duration and speed

[=2]

S

Avoid down hills and stairs

VAS-U (0-10)

[=2]
o
N

KOS-ADLS score (0-100)

Max 2/10 pain and return to baseline

IS
=)

Ts T20 To T4
-8~ Education - Exercises =% Gait retraining

10

at 60 minutes post cessation

No pain 4 following morning

8

co

=]
[=2]

VAS-R (0-10)

B

VAS-W (0-10)
IS
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Downloaded from http://bjsm.bmj.com/ on June

|s combining 1 step rate

programme with education better than education
alone in treating runners with patellofemoral pain?A

randomised clinical trial

Jean-Francois Esculier, > Laurent Julien Bouyer,1'2 Blaise Dubois, " Pierre Fremont,'
' nn 1 e ' 17

28,2017 - P

ublished by group.bmj.com
H []

Original article

or an exercise

TRANSLATING RESEARCH

" 3hastien Roy'?

Table 3 Treatment effects on symptoms and function outcomes

Mean score change from baseline

Mean difference with Eeducation

Education Exercises Gait retraining Exercises Gait retraining

KOS-ADLS (0~100)
T, 14.1 (8.0 t0 20.2)* 14.4 (8.3 to 20.5)* 11.8(5.7 to 17.9)* 0.3 (-5.7 10 6.3) -2.3(-8.8104.2)
T, 18.1 (11.5 to 24.8]*" 18.8 (12.2 to 25.5)*" 14.7 (8.1 to 21.4)* 0.7 (-6.0 to 7.4) —-3.4(-10.4t0 3.5)
T, 18.4 (11.7 to 25.1)* 20.0 (13.3 t0 26.7)*" 15.6 (8.9 to 22.3)* 1.6 (4.2 t0 7.4) -2.8(-1031t04.8)
Time effect n? 0.695 0.657 0.488

VAS-U (0-10)
T, —1.3(-2.4t0-0.3)* ~1.6 (-2.6 to —0.6)* -1.1(-2.1 to-0.1)* —0.3(-1.2100.7) 0.3 (-0.8t01.4)
T, —1.6 (-2.7 to —0.6)* -2.2(-3.3t0-1.1)*" 1.5 (-2.5,-0.4)* —0.6 (-1.7100.5) 0.2 (-091t01.3)
T, —1.7 (2.9 to -0.6)* -23(-3.5t0-1.2)*" 1.6 (-2.7 to -0.4)* —0.6 (-1.7t0 0.5) 0.1(-1.1t01.3)
Time effect n? 0.433 0.491 0.273

VAS-W (0-10)
T, 2.7 (-4.1to-1.3)* -2.6 (-4.0t0-1.2)* -2.2(-3.6t0-0.8)* 0.1(-1.1101.3) 0.5 (-1.1102.2)
T, —3.4(-4.9 0 -2.0)* -3.8 (-5.3to—2.4)*" 3.0 (-4.4t0-1.6)* —0.4(-1.8101.0) 0.4 (-1.2t0 2.0)
Ty, 3.5 (-5.1 to -1.9)* ~4.2 (-5.8 to-2.7)*" -2.8(-431t0-1.2)* —0.7 (-2.2t00.8] 0.7 (1.0 t0 2.4)
Time effect n? 0.587 0.624 0.345

VAS-R (0-10)
T, —2.5(-3.8t0-1.1)* -3.1 (-4.5 to -1.8)* -2.6(-3.9t0-1.3)* —0.7 (-1.9t0 0.6) —0.1(-151t1.2)
T, -29(-4.2 t0o-1.7)* —4.1 (5.4 to —2.9)*" -3.3(-4.6t0-2.1)* -1.2(-2.4100.1) —0.4(-1.7101.0)
T, —2.9(-4.2 to-1.6)* -3.5(-4.8t0o -2.1)* —3.6 (-4.91t0-2.3)* —0.6 (-1.8 10 0.6) —0.7(-2.1100.7)
Time effect n? 0.623 0.631 0.486

Weekly running distance (km)
T

8

T

20
Time effect n?

1.6(-1.6104.7)
-23(-75102.8)
N.S.

56 (2.4t08.7)*
—0.5(-5.7t04.7) ¢
0.247

33(0.1t06.4)*
-1.7 (-6.9 10 3.5)
0.147

4.0(0.4t07.6)°
1.9 (-4.6 10 8.3)

17(-19t053)
0.7 (-5.4 10 6.8)

semrc.blogs.Latrobe.edu.au

Data presented as mean (95% Cl).

Intention to treat analyses (n=23 per group)
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Table 3 Treatment effects on symptoms and function outcomes

KOS-ADLS (0-100)

Time effect n?
VAS-R (0-10)

8

T

20
Time effect n?

Weekly running distance (km)

T

8

T

20

Time effect n?

Data presented as mean (95% Cl).

Mean score change from baseline

Education

14.1 (8.0 t0 20.21%

XeTC\S

2.7 (-4.1 to-1.3)*

-3.4(-4.9 to -2.0)*

~35(-5.1 to-1.9)*
0.587

-25(-3.8to-1.1)*

-2.9(-4.2 to-1.7)*

~2.9(-4.2 to-1.6)*
0.623

1.6(-1.6104.7)
-23(-75102.8)
N.S.

Exercises

—2.3(-3.5t0-1.2)*"
0.491

-2.6(-4.0t0-1.2)*

3.8 (-5.3to-2.4)*"

—4.2 (-5.8t0-2.7)*"
0.624

~3.1(-4.5 to-1.8)*

4.1 (-5.41t0-2.9)*"

~3.5(-4.8 to —2.1)*
0.631

56 (2.4t08.7)*
—0.5(-5.7t04.7) ¢
0.247

Intention to treat analyses (n=23 per group)

1.5 (-2.5-0.4)*
-1.6(-2.7 to-0.4)*
0273

~22(-361t0-0.8)*

-3.0 (-4.4t0-1.6)*

-28(-431t0-1.2)*
0345

~26(-3.9t0-1.3)*

-33(-46t0-2.1)*

~36(-4.9t0-2.3)*
0.486

33(0.1t06.4)*
-1.7 (-6.9 10 3.5)
0.147

Downloaded from http://bjsm.bmj.com/ on June

Is combining gait retraining or an exercise
programme with education better than education
alone in treating runners with patellofemoral pain?A

randomised clinical trial

28, 2017 - Published by group.bmj.com
H []

Original article

TRANSLATING RESEARCH

Jean-Francoais Esculier,u'3 Laurent Julien Bouyer,“2 Blajses
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~03(-1.2100.7)
~0.6 (~1.7 10 0.5)
~0.6(-1.7100.5)

0.1 (-1.11t01.3)
—0.4(-1.8101.0)
~0.7 (-2.2t00.8]

0.7 (-1.910 0.6)

4.0(0.4t07.6)°

03 (-0.8 to 1.4)
02(-09101.3)
0.1(=1.11t01.3)

05(-1.1t02.2)
0.4 (-1.2t0 2.0)
0.7 (1.0 to 2.4)

~0.1(-15101.2)
-0.4(-1.7101.0)
~0.7(~2.1100.7)

17(-19t053)
0.7 (-5.4 10 6.8)
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RICHARD W. WILLY, PT, PhD, OCS' « IRENE S. DAVIS, PT, PhD, FAPTA

The Effect of a Hip-Strengthening
Program on Mechanics During Running
and During a Single-Leg Squat

TRAINING PRoGRAM FocUuseED oN Hip ABDUCTORS

TABLE 1 (HABD) axnDp Hip EXTERNAL RoTAaATORS (HER)*

Week of Study Exercise 1* Exercise 2*

Week 1 Sidelying hip HER/&xtension, 2 x 10,5 s HABD straight leg raise against wall, 2 x 10,5 s

Week 2 Resistance band clamshell (HER), 2 x 10 HABD straight leg raise against wall, 2 x 10,10 s

Week 3 Bilateral squat with resistance band targeting Contralateral pelvic hike (HABD) against wall,
HER,2x10,5s 2x10reps,5s

Week 4 Sidestepping with resistance band (HABD), Single-leg squat with hand support, 2 x 10
2 =10 bilateral

Week 5 Standing isometric HABD, HER, pelvic hike Single-leg squat without hand support, 2 = 10
against wall, 2 x 10,5 s

Week 6 Standing isometric HABD, HER, pelvic hike Single-leg squat with resistance band targeting
against wall, 2 x 10,10 s HABD, 2 x 10

*Values after each exercise are number of sets by number of repetitions, duration of hold.

semrc.blogs.Latrobe.edu.au
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The Effect of a Hip-Strengthening

Program on Mechanics During Running I I
5a.nd During a Single-Leg §(111z1t ’ C h dln ge SN mec h dNICS are
task specific

Increased hip strength
- Abduction =42%
- ER=24%

Angle SLSq pre SLSq post Run pre Run post
Hip add
Hip IR

Pelvic drop

, @DrChrisBarton semrc.blogs.Latrobe.edu.au
=



Biomechanics defined

Three categories:
- Kinematics (motion we can see and assess)
- Kinetics (forces which drive the motion) - INJURY

- Neuromuscular/EMG function (control of kinematics and
kinetics)

Is the issue kinematics or neuromotor?
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N 5t

|dentifying any theoretical (abnormal)
running mechanics which may be
contributing to tissue overload

- What is running retraining? J.

Establish if running mechanics can be
altered

Facilitate the desired running mechanics
changes and encouraging motor learning to &
ensure maintenance of any change




Running retraining to treat lower limb injuries:
_a mixed-methods study of current evidence
et synthesised with expert opinion

adopts BJSM

Swiss Sports

C J Barton,"*** D R Bonanno, ' J Carr,”® B S Neal,>* P Malliaras, " **
A Franklyn-Miller,””® H B Menz'-

“Our synthesis of published evidence related to clinical
outcomes and biomechanical effects with expert opinion
indicates running retraining warrants consideration in the
treatment of lower limb injuries in clinical practice”
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Key considerations in knee

Proximal

- Pelvic drop
- Hip control
- Knee flexion

INE]
- Foot strike pattern
- Over-striding
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Gait Retraining Schedule

TRANSLATING RESEARCH

Methodolgy

Session Number

Figure 1 Screen images seen by subjects undergoing real-time
gait retraining. The grey region represents the mean (=1 SD) of a
previously collected normal group. The subject was instructed to
lower their curve to match the shaded region.

u.au




Patellofemoral Pain — Limited Evidence noetenzom: wiy 2012

Evidence Biomechanics

Intervention
8 Sessi ons ( 2 we eks) Contralateral Pelvic Drop Hip Adduction
Visual and verbal feedback to
reduce hip adduction

% Stance

Degrees () CPD
Degrees (+) HADD

50

Outcome -12 /(-) CPD - % Stance
Reduce pain and improve

(¢}

H ' Hip Abduction Moment Hip Internal Rotation
function |

S0
% Stance

N*m/kg*m () HABD Mx

Degrees (+) HIR

POST esee@
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Patellofemoral Pain —

Lim |ted Evi d ENCE (Noehren 2011; Willy 2012)

Evidence

Intervention

8 sessions (2 weeks)

Visual and verbal feedback to
reduce hip adduction

Outcome
Reduce pain and improve
function

g @DrChrisBarton

N

Qualitative findings

Strongly advocated
Consider step rate, hip adduction/internal rotation,
trunk and pelvic position

“Most common thing with patellofemoral would be overstriding
and also medial collapse, particularly the females” (2)

“Patellofemoral pain, often there is a sort of femoral adduction
environment to it ..... If it’s a gait issue where there’s no weakness
underlying it, then I’d go for the gait retraining” (5)

“With patellofemoral, again we found that by changing those
sagittal plane kinematics, we noticed a change in frontal plane
kinematics as well” (9)

semrc.blogs.Latrobe.edu.au




Clinical Biomechanics 35 (2016) 14-22

Contents lists available at ScienceDirect CLINICAL
BIOMECHANICS

Clinical Biomechanics
iy

o N VR B
ELSEVIER journal homepage: www.elsevier.com/locate/clinbiomech

The effects of gait retraining in runners with patellofemoral pain: A @Cmsmk
randomized trial

Jenevieve L. Roper **, Elizabeth M. Harding ?, Deborah Doerfler *, James G. Dexter ", Len Kravitz ?,
Janet S. Dufek ¢, Christine M. Mermier *
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Clinical Biomechanics 35 (2016) 14-22

Contents lists available at ScienceDirect CLINICAL
BIOMECHANICS

Clinical Biomechanics

s
ELS journal homepage: www.elsevier.com/locate/clinbiomech

The effects of gait retraining in runners with patellofemoral pain: A @Cmmk
randomized trial

Jenevieve L. Roper **, Elizabeth M. Harding ?, Deborah Doerfler *, James G. Dexter ", Len Kravitz ?,
Janet S. Dufek ¢, Christine M. Mermier *

o
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Clinical Biomechanics 35 (2016) 14-22

Contents lists available at ScienceDirect CLINICAL
BIOMECHANICS

Clinical Biomechanics

ELSEVIER

journal homepage: www.elsevier.com/locate/clinbiomech

The effects of gait retraining in runners with patellofemoral pain: A @Cmsmﬂ(

randomized trial

Jenevieve L. Roper **, Elizabeth M. Harding ?, Deborah Doerfler *, James G. Dexter ", Len Kravitz ?,
Janet S. Dufek ¢, Christine M. Mermier *

“There were no significant adverse events that occurred in either group.”

“Subjects in the experimental group reported calf soreness during the retraining
phase. However, this subsided by session six for all of the subjects in the group.”

“Two subjects in the experimental group (25%) reported ankle soreness associated
with the new running gait at the one-month follow-up. Subjects described it as an

ache that quickly subsided after they discontinued running.”
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Running retraining to treat lower limb injuries:

» a mixed-methods study of current evidence

Transition from rearfoot [ S et "
to forefoot strike —

A Franklyn-Miller,”® H B Menz'->

J, Hip power absorption
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Managing RISK when treating the injured runner with running
retraining, load management and exercise therapy

Principle of ‘RISK’ management General strategies

R Reduce running
educe overall load Address over-stride

Increase step rate

_ Graduated loading
| mprove capacity to attenuate load Strength and Conditioning

Muscle activation cues

Does the individual possess capacity?

S hift the load

Most retraining strategies
Start sagittal plane

K eep adapting to the capacity and goals of the runner
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“Thanks again for all your help. And particularly, for swimming
against the tide of voices telling me to never run again.”

“Since the previous MRI I’'ve ran more than 2000km & three 1/2
marathons, making no difference to the condition of the knee.”
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Clinical notes:
Assess progression of chondral and meniscal damage L knee (2014 — 2017)

Conclusion:

Relatively stable appearances of the posterior horn medial meniscus tear, with
perhaps minor progression of the degree of tear involving the posterior medial
meniscal root.

Mild progression in patellofemoral chondromalacia, with increased areas of
chondral fissuring.

Reduction in size of knee joint effusion and Baker's cyst.
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“My knee still hurts sometimes, but I'm not convinced | can relate it to
running. It certainly doesn't like twisting motions or being slam
tackled by the kids. Recently | pulled up a bit sore after a quick 9km

but chose to run 18km the following day regardless and that seemed
to fix the pain. Go figure.”
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RISKS
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1 | Take Home

1. Running retraining can effective reduc

2. There are a lot of runni

on other structures?

plane first
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% ACL INJURY
Lﬁ;.xgé.’EE . MANAGEMENT &
' OUTCOMES:

TRANSLATING RESEARCH

A MULTI-DISCIPLINARY

APPROACH
SEMINAR 2017

La Trobe Sport and Exercise Medicine Research Centre

La Trobe Sport & Exercise Medicine Research Centre are proud to
facilitate a two day symposium aimed at advancing ACL injury
management & outcomes through a multi-disciplinary Friday 17t November
education approach. We have arranged a world class line up of 3.00PM to 7.00PM
speakers that hosts not only top talent from Victoria but also Saturday 18t November
from across the globe. This line up will host sports doctors, 9.00AM to 12.30PM
physiotherapists, strength & conditioning coaches, psychologists,
surgeons, athletes and coaches offering a unique learning F*XWHERE***
experience.

***WHEN***

West Lecture Theatre
La Trobe University
SPEAKERS INCLUDE Kingsbury Drive

Bundoora
Professor Kay CROSSLEY (Physiotherapist)

*kKCOST***
Mr Tim WHITEHEAD (Orthopaedic Surgeon)

Early Bird (Ends October 24th)
A/Professor Kate WEBSTER (Psychologist) $300 — Two day attendance

$180 — One day attendance
Dr Christian BARTON (Physiotherapist) $90 — Student

Dr Adam CULVENOR (Physiotherapist) Standard

) $330 — Two day attendance
Ms Megan DAVIS (Psychologist) $210 — One day attendance

$120 - Student

Mr Rod WHITELEY (Sports Physiotherapist)

***REGISTER***
Mr Mick HUGHES (Physiotherapist & Exercise Physiologist)

https://latrobe.onestopsecure.com

. Ms Alanna ANTCLIFF (Sports Physiotherapist — Netball Australia) /onestopweb/EvTrips/booking?e=S
, @DrChrisBarton PORT_EV97
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Questions?

UNIVERSITY

BJSM Running retraining to treat lower limb injuries:

a mixed-methods study of current evidence
synthesised with expert opinion

’ C J Barton,"#3* D R Bonanno,"> J Carr,>® B S Neal,>* P Malliaras,"%*
mammmmsemsmse A Franklyn-Miller,”® H B Menz'>

Swiss Sports
Physlotherapy
Associstion

adopts BJSM

TRANSLATING RESEARCH
EVIDENCE AND KNOWLEDGE
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Physical
Therapy

Physical Therapy in Sport

Exercise therapy. including resistance and aerobic exercise is included in most clinical practice

guidelines.

ELSEVIER journal homepage: www.elsevier.com/ptsp

A key barrier to implementing GPGs is the lack of engaging professional development resources

that cover the principles of exercise prescription and progression, including how to apply them

Managing RISK when treating the injured runner with running
retraining, load management and exercise therapy
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