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What are you currently practicing when your
athlete experiences a hamstring injury?
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Introduction

Hamstring strain injuries (HSI) account for one of
the most common injuries in sport

An injury can sideline an athlete from training time
and progress. If not managed properly, athletes
may lose further valuable time to persistent injury

What can we do as coaches to maximise athlete

availability and training progress and minimize
time off training from injury?
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HAMSTRING MUS

Semitendinosus

Muscle A
What are the W [
hamstrings? Muscle

Semimambranosus
Muscle

The hamstrings are a group of muscles at the
lower extremity:

Semitendinosus
Semimembranosus
Bicep Femoris




Role of the hamstrings
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How do hamstring strain injuries occur?

Fatigue

Functional Lack of
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Functional Asymmetry
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Poor lumbar posture

Pelvis tilts forward
Lumbar spine forced
into hyper-lordosis

)

ANTERIOR PELVIC TILT
& LORDOTIC BACK
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POSTERIOR PELVIC TILT
FLAT BACK

Torso shifts
backward to

Pelvis tilts

compensate
backward. Lumbar
spine pulled flat. Palvis shifts
forward & tilts
backward

=
|

Hip joints
hyper-extend

Knee joints
hyper-extend

FORWARD SHIFTED
PELVIS/SWAYBACK

NUETRAL PELVIC TILT
BALANCED POSTURE
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Injury Grades: Grade 1

Grade 1l Grade I

r Sy

Mild strain, minimum tear of muscle-tendon unit, minor
loss of strength
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Injury Grades: Grade 2

Grade 2: Moderate strain, partial tear of muscle-tendon
unit, significant loss of strength resulting in significant loss
of functional limitation
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Injury Grades: Grade 3

Severe strain, complete rupture of muscle-tendon unit,
severe functional disability
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Goal of muscular rehabilitation

Primary goal of muscular rehabilitation:

To allow the athlete to return to sport at a level of performance before
the injury with minimal risk of recurrence of the injury.

Vigorous physical activity after the onset of musculoskeletal injury may
increase the severity of injury

Every athlete is different. Progression should be based on:
- Criteria-based

- Time-based*

- Athlete tolerance

- Pain, stiffness, anxiety with movement

(Erickson et al., 2017)
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CRITERIA BASED PROGRESSION PROTOCOL
Physio

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6

Painless single leg squat Light Football Training
Painless bike 150W, 5mins Session

Run > 70% In-between Football
ROM SLR & HS O >75% Training Session

100% running Heavy Football Training

Painless direction change Session

SpCrt 65‘
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Hamstring rehabilitation guideline: Phase 1

Neuromuscular control: Ability to
produce controlled movement
through coordinated muscle activity

- Minimize pain and swelling
- Restoring normal neuromuscular
control at slower speeds

- Preventing scar tissue formation
while protecting healing fibers
from excessive lengthening
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Hamstring rehabilitation guideline: Phase 2

- Increase intensity of exercise
- Neuromuscular training at faster speeds and amplitudes
- Start of eccentric resistance training
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Hamstring rehabilitation guideline: Phase 3

- Progression to higher speed neuromuscular training

- Progression to eccentric resistance training in
lengthened positions

- Consistent and progressive intensity of strength training

SpCrt -

SINGAPORE



Rehabilitation progression guidelines

- Within pain-free limits

- Pain-free normal walking and slow jogging
- Pain-free range of motion

- or around 75% strength of uninjured side

(Hickey et al., 2017)
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When can | start planning exercises for
Injured athletes?
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Practical assessments and functional tests

1) Active Hamstring Test/
Askling Hamstring Test

2) Single Leg Hamstring
Bridge Test: repetitions
Poor: <20

Average: 25

Good: >30

3) Sport-related movements:
(With intensity and near maximal speed)
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DYNAMIC FLEXIBILITY
H-TEST BY ASKLING

The athlete is lying supine with the contralateral leg and
the upper body fixed with a belt.

A knee braces ensures full extension of the tested knee (0°).

No warm-up exercises!

Passive flexibility test where the clinician slowly raises
the testing leg towards maximal hip flexion. Strong, but
tolerable stretching in the hamstring muscle.

The active flexibility test consists of 1 practice trial
(submaximal effort)3 consecutive test trials:The athlete
performs a straight leg raise as fast as possible to the
highest point without taking any risk.

Fixed with a Strap

°0 Full Knee
Extension

No Warm-up
Exercises

Of#A0)
=&
The athlete is asked to estimate experience of insecurity
Sp@rt and pain on a VAS-scale from 0 to 100.
SINGAPORE
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Daily assessments

Patient label

Injured leg: O LEFT O RIGHT No = no pain, P = pain, NA = not able, SLR = straight leg raise, MHFAKE = maximal hip flexion active kRnee extension, ° = degrees, kg = kilograms

/ /201_ Days Post: / /201_ Days Post: / /201_ Days Post: / /201_ Days Post: / /201_ Days Post:
Sign: Sign: Sign: Sign: Sign:
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_ HAMSTRING PROTOCOL

Running Progression

Leg injured: O LEFT O RIGHT

Patient label

WEEK: Date / /201_ Date / /201_ | Date / /201_ Date / /201_ Date / /201_ Date / /201_ | Date / /201_
Sign: Sign: Sign: Sign: Sign: Sign: Sign:
STAGE PREPARATION SETS/ | Sets/ Sets/ Sets/ Best Time Sets/ Sets/ Sets/ Sets/
EXERCISES LAPS Laps Laps Laps % max Laps Laps Laps Laps
2+3 Triple Extension Walk 3x1
High knee only
(Each lap = 100m x2
243 “A" Drill 3X1
High knee with “Kicks”
(Each lap = 100m x2)
RUNNING ROGRESSION | SETS/ | Sets/ | Best % Sets/ | Best % Sets/ | Best % Sets/ | Best % Sets/ | Best % Sets/ | Best % Sets/ | Best %
LAPS Laps Time max Laps Time max Laps Time max Laps Time max Laps Time max Laps Time max Laps Time max
243 Walk - Jog 3x4
(10 -70%)
Jog —Run
(70 - 100%)
3 Timing SetI: Setl: Set l: Setl: Set I: SetI: Set l:
Set II: Set II: Set II: Set I Set Il: Set II: Set II:
Set IlI: Set l11: Set Il Setlll: Set IlI: Set IlI: Set lll:
3 Modified T-Drill 3x1
(70 — 100%)
(€11 sec.)
Timing Set I: Set |I: Set I: SetI: Set I: Set I: Set I
Set II: Set II: Set II: Setll: Set Il Set II: Set lI:
Set llI: Set ll1: Set lll: Set lll: Set IlI: Set llI: Set lll:
Comments
PROGRESSION Walk - Jog: Begin running at 10-25% (patient-rated), progression by 10% step to max.70%.
v Jog - Run and Modified T-Drills: Begin running at 70% (patient-rated), progress as able by 10%. At 90%, progress by 5%.
A = =g =)
A
[
I
I L 1 1 i 1 1 " i 1 L ]
| I T L} T L] ] T L] T T 1
I 0 10 20 30 40 50 60 70 80 90 100
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What is Return-To-Play (RTP)?

RTP is a multifactorial process of returning an injured athlete back to competition
where risk of re-injury is minimized
(Menta et al., 2016)

Full activity

Reaching pre-injury level
Completed game 2>
100% recovery score

“Activity level”

Availability for match selection and/or full training

Completed rehabilitation programme

Absence of symptoms (pain, strength deficits, flexibility deficits) on injured | =» “Medical advice”

leg

Clearance by medical staff ]

Step 2. Combinations of open codes (Mshcd by axial coding) Step 3. Final content categories

(established by selective coding)

Van der Horst et al., 2016)
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Return-To-Play (RTP): Factors to consider

Pain on
palpation

Medical
staff
clearance®

Muscular Functional
Strength capacity

SpCrt
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(Van der Horst et
al., 2016)
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No pain during palpation

No pain during controlled sprinting

No pain during functional activities peculiar to sport

No pain / tenderness

No pain during Illinois Agility Test

No pain during active knee extension test

No pain during strength testing

No pain from static contraction in end position of straight leg raise
No pain during straight leg raise

No pain during 2 mile endurance run

Equal HQ-ratio

HQ-ratio of 0.55 or greater

Equal peak torque knee flexion angle

Optimum peak torque angle <28° during knee flexion
Optimum peak torque <8° symmetry beween legs

Equal horizontal force

Full strength

Strength at 95% of baseline

Isokinetic strength testing of affected leg within 5-10% of normal unaffected
leg

Muscle strength performance

Return of isotonic knee flexion strength of 80%

Eccentric strength of affected leg within 10% of unaffected leg
Equal hip extension strength

Similar range of motion between legs
Equal flexibility

Competing at best times
Self-perceived hamstring strength
Specific soccer test performance
Running analysis

Physical fitness

Balance control assessment
Dynamic functional testing performance
Running analysis

Single leg triple hop within 10%
Full speed running

Adequate agility

Full sprint drills at 90%

5 days of team training

> “Absence of pain™
-> “Similar strength”
> “Similar flexibility”
> “Functional
performance”

Rehabilitation program without restrictions
Progression through a sport specific rehabilitation programme
Clearance by medical staff

= | “Medical staff clearance”

Respect of a theoretical period of competition break
Medical imaging

Full return of cerebromuscular capabilities

HQ EMG analysis

Correction of SI or lumbar joint dysfunctions

Step 2. Combinations of open codes (established by axial coding)

> “Other”

SINGAPORE
SPORT

Step 3. Final content INSTITUTE

categories (established by
selective coding)



Delvaux et al.,
(2014)
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Ranking

Return-to-play criteria

1 Complete pain relief

2 Muscle strength performance

3 Subjective feeling reported by the player

4 Muscle flexibility

5 Specific soccer test performance

6 Respect of a theoretical period of competition break
7 Running analysis

8 Physical fitness

9 Balance control assessment

10 Medical imaging

11 Dynamic functional testing performance

12 Correction of potential sacroiliac or lumbar joint dysfunction
13 Other

14 Quadriceps — Hamstrings EMG analysis

SINGAPORE
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RTP times and re-injury rates
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Bullet-proofing the Hamstrings: Practical
strategies
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RUNNING
STRAIGHT AHEAD

Two players ar i the same e rom th r par of cones. g together

speed progressvel as you warm up. 2 s

RUNNING
HIP OUT

hip outward

ruanne The FIFA11+
warm up

sany

RUNNING
CIRCLING PARTNER

and then reurn bk 10 the cones. Repeat forexch pa of cones. Remember

andkneos 2 ets

LEVEL 1
THE BENCH
STATIC
Saring postion: e gnyour ot aipportng yourssl on your orerms

i Tee. Your baws s be decty under your vl
B o oy, ponct oot e it your somch v

“Tynot 0 sway orarc your back. 3 ets

RUNNING
SHOULDER CONTACT
Run fonvardsin pars o the firs par of cones. Sufle sideways by 90 degrees

o meetinthe middie then jump ideways towards each otner to make
shoulder to-shoulder contact

your
ming with your tea-mate 2 you jump and and. 2 s,

LEVEL 2

THE BENCH
ALTERNATE LEGS
Saring posion: e on your rnt, spporting oursl onyour fores

irShous ok b ety ey s
s o your o vl our

o our by i e 2 e Ikt o
ur back, 3 sets

RUNNING
QUICK FORWARDS & BACKWARDS

program
reduced
injury risk in
soccer players

cones hen
to1he st pair of cones keeping your hips and knees sightly bent

Femember t take ma, quick steps. 2 sets

THE BENCH
ONE LEG LIFT AND HOLD
g s, s onk aporog st oo s
L s b et ity S e U o
o 02 i et &nd o h e Tt 2050 5 Yt B

arch your ower bk, Toke a short break,change legs and repea. 3 ses
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SIDEWAYS BENCH
RAISE & LOWER HIP

Starting position: Lison your e it both gesaght, Laanon youe foearm

Fepeat for
2030 . Tokeashot ek, chnge sdesand repeat. 3 st on each sde.

by 30%

SIDEWAYS BENCH
WITH LEG LIFT

s Uyt topemis 60 0p o oy owe | doun aga e o
20:30 s Take  short break,chenge ses an repeat. 3 et on eac .

HAMSTRINGS
BEGINNER

Starting posiion: Knel on a oft surface. Ask your partne 1o old your ankles:
doun fmly. Exercse: Your body should be compietlysraigh rom the sholder

he movement wih your hamrings and your uted muszes When you can
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HAMSTRINGS
INTERMEDIATE

Starting posiion: Knesl on a oft srface Ask your partne to old your ankles
o iy Exerote: Yot by hos b coripesy dragh om e i

) HAMSTRNGS
ADVANCED

Starting posiion: Kneel on a oft surface Ask your partne to old your ankles
doun fmnly. Exercise: Your body should be compietly saigh rom the shouer

ut harmsings and your gluteal musces When you can no
ot o oso: G e P o Yot R s g o2
PUUp postion. Complete aminimu of 12 - 15 repetions: Cyey

M| SINGLELEG STANCE
HOLD THE BALL

Sering posiion: Sendon ne
Exercas Blanoeon oneleg whis Roingthe bal withboth hands. Keep

knees buckle imvast. Hod for 30 se. Chiange egs.and fepeat. The wercise

your e knee. 2 s,

SINGLELEG STANCE
THROWING BALL WITH PARTNER
S oo S0 2.3 st your e it s of ou

e e o b, it o o el o rebal
1 0ne anthar Keap your velgtanth bl your oo, emember keep
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SINGLE-LEG STANCE

TEST YOUR PARTNER
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Exrase ity ot ke your ke oy L e

8 10 push th other o bkance n ifcent ections. Ty o kep your e

Continue for 30 sc. Change legs and repet. 2 et

SQUATS
WITH TOE RAISE

oS fyou ke Exrcise:

down again. Repeat he exerc for 30 sc. 2 sets

SQUATS
WALKING LUNGES

Starting position: Sand with yourfee a ip width apar. Flce your hands
you ke Bxercis:

e Lungeyourway o epich e 10 imeson e )
then jog back. 2 st

SQUATS
ONE-LEG SQUATS
\| saring postion Sandon onele,oosdy kg ont your parer
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7 JUMPING
VERTICAL JUMPS

L S ———

el

B e s e st 3t o o S s
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bent. Rt the exerce for 30 . 2 et

RUNNING
ACROSS THE PITCH

L st i, o on sevo neotver, 75804 s e
2501

~| JUMPING
LATERAL JUMPS

Starting position: Sand on one eg it your upper body bt sighty
fonvarserom the waid. wih Knees.nd hips ighlyben.

your
Jump. Fepeat the eeris or 30 sec. 2 sets

RUNNING
BOUNDING

of your 1. Use an exapgerated i swing for exch sep (opposte rm and
leg) Teac

P, then og back 0 recover 2 sts.

Pl JUMPING
BOX JUMPS

Saing ostion: Sandwith e ipwith coar. magn ot e 2
ommaked o heground and o v g in e e f .
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RUNNING
PLANT & CUT
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Fepeat the exerciseunl you reach the other e, the jog back. 2 setsv
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//www.footballaustralia.com.au/perform

ance/tips-coaches

https

SpCrt

SINGAPORE

FOOTBALL AUSTRALIA

PERFORM

WARM UP | PREPARE TO PERFORM

RUNNING
STRAIGHT AHEAD

Increase speed on the second
set. 2 sets.

RUNNING

CIRCLING PARTNER
Stay on the toes, with hips
& knees bent. 2 sets.

RUNNING
BUILDING SPEED
Build to 75-80% speed. 2 sets.

THE BENCH
STATIC

Keep the body & head straight.
3 sets x 20-30secs.

SIDEWAYS BENCH
STATIC

Hold position for 20-30secs.
Repeat 3x each side.

SINGLE-LEG STANCE

§ HOLD THE BALL

Don’t let the knee buckle in, you
can move the ball around the
body. Hold for 30secs x 2.

JUMPING

VERTICAL JUMPS

Do not let the knees buckle
inwards, land “softly”.

| 2 sets x 30secs.

PERFORMANCE - RESILIENCE

HAMSTRINGS
BEGINNER
Trunk straight, lower as slowly as

= possible. Start 1 set x 3-5. Progress

to 1setx 8-10.

QUADRICEPS

WITH TOE RAISE

Don't let the knees buckle, legs
completely straighten.

2 sets x 30secs.

GROIN/ADDUCTORS
LEVEL1

E

Before Every Training + Match - 8-

LEVEL 2

4,

4 inwards, land “softly”.
“"i 2 sets x 30secs.

RUNNING
HIP OUT

Keep controlled through the
whole movement. 2 sets.

RUNNING

SHOULDER CONTACT
Land softly, don’t let knees
buckle in 2 sets.

RUNNING
BOUNDING

Knees high & “spring”.
2 sets.

THE BENCH

.| ALTERNATE LEGS
Lift each leg and hold for 2 secs,
continue for 40-60 secs, perform
3 sets.

SIDEWAYS BENCH
RAISE & LOWER HIP

. Controlled hip lower to ground

and raise up. 3 x 20-30secs
each side.

¥ SINGLE-LEG STANCE

Weight on the ball of the foot &
prevent knee from buckling in.
2 x 30secs.

| JUMPING

ey LATERAL JUMPS

. Do not let the knees buckle

HAMSTRINGS
INTERMEDIATE
Trunk straight, lower as slowly as

possible. Progress to 2 sets x 6-8.

QUADRICEPS
WALKING LUNGES

Ensure knees do not go over toes,

3 balance between steps.

B 2 sets x 10 each leg.

GROIN/ADDUCTORS
LEVEL 2

[ ]

e % |
Lift bottom leg. Hold for 4-5secs. Top leg steady, slow lower leg
Start 1 set x 3-5 reps. Progress to movement. Start 1 set x 3-5 reps.
8-10 reps. Progress to 1 set x 7-10 reps.

+

0 minutes (Complete all Exercises)

FOOTBALL
AUSTRALIA

RUNNING

HIPIN

Keep controlled through the
whole movement. 2 sets.

RUNNING

QUICK FORWARDS

& BACKWARDS

Control accel & decel, small
quick steps. 2 sets.

RUNNING

PLANT & CUT

Knees inline with hips &
ankles, don't let knees buckle
in. 2 sets.

THE BENCH

' ONE LEG LIFT AND HOLD

Lift each leg and hold for 2 secs,
continue for 40-60 secs, perform
3 sets.

SIDEWAYS BENCH
ONE LEG LIFT

d Lift and lower the upper most leg

slowly for 20-30secs. Repeat x
3 each side.

SINGLE-LEG STANCE

¥ TEST YOUR PARTNER

Weight on the ball of the foot &
prevent knee from buckling in.
2 x 30secs.

BOX JUMPS

Do not let the knees buckle
inwards, land “softly”.

2 sets x 30secs.

Perform at the End of Training or Home - 5 minutes (Complete all Exercises 2 to 3x/week)

HAMSTRINGS
ADVANCED

Trunk straight, lower as slowly
as possible. Progress to 3 sets
x 8-10.

QUADRICEPS
ONE-LEGGED SQUATS
Don't let knee buckle in, bend
knee slowly, straighten quickly.
2 sets x 10 each leg.

GROIN/ADDUCTORS
LEVEL 3

w 3-4 sec controlled lowering and

lifting of the pelvis. Start 1 set x 3-5
reps. Progress to 1 x 12-15 reps.

SINGAPORE
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Training exercises: Rehabilitation/Prehabilitation




Training exercises: Advance

/ SINGAPORE
SPORT

> INSTITUTE




Warm up construction

Group 1: Swimming

Group 2: Basketball

Group 3: Volleyball

Group 4: Combat Sports (TKD/Wushu/Karate)
Group 5: Cricket

Group 6: Floorball/Hockey

Group 7: Racket sports

SpCrt -
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General warm-up/prehab template
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