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•provide the clinician with an 
evidence-based framework 
to prescribe selection of 
strengthening exercises to 
mitigate the risk of 
hamstring injury. 
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Opar, D. A., Williams, M. D., & Shield, A. J. (2012). Hamstring Strain 
Injuries. Sports Medicine, 42(3), 209–226. 

Hamstring injuries is one of the most common muscle 
injury in football. 1/5 players will suffer an hamstring 
injury in any given season. Up to 20% of these will re-
occurs

Ekstrand J, Waldén M, Hägglund M Hamstring injuries have increased by 4% 
annually in men's professional football, since 2001: a 13-year longitudinal 
analysis of the UEFA Elite Club injury study Br J Sports Med 2016



Common injury mechanism occurs during the late swing 
phase of high-speed running and during extensive 
lengthening of the hamstrings

(Guex & Millet 2013, Askling, C. M., Malliaropoulos, N., & Karlsson, J. 2011)



Connell DA, Schneider-Kolsky ME, Hoving et al. Longitudinal study comparing Sonographic and MRI Assessments of 
Acute and Healing Hamstring Injuries, Am J Roentgenol. 2004

Majority (around 80%) of hamstring injuries occur 
in Biceps Femoris Long Head (BFLH).



Each hamstring injury will typically result in 17 days 
absence from training and competition.

•Mean 17 days (SD ± 21.1 days) 

Ekstrand J, Waldén M, Hägglund M Hamstring injuries have increased by 4% annually in men's professional football, since 2001: a 13-year longitudinal analysis 
of the UEFA Elite Club injury study Br J Sports Med 2016



One in five players will suffer an hamstring injury in 
any given season, upward 20% of these will re-occur. 
Each injury will typically result in 17 days time lost 
from training and competition, which not only 
diminish performance but also estimated to cost the 
elite soccer clubs €280000 per injury

Wolf of Wall Street
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Strength as a risk factor for hamstring injuries



614 elite Qatari football players, 190 hamstrings injuries, 1931 test, 4 seasons: 

Strength as a risk factor for hamstring injuries

Isokinetic dynamometry Van Dyk N, Bahr R, Whiteley R, Hamstring and Quadriceps Isokinetic Strength Deficits Are Weak Risk 
Factors for Hamstring Strain Injuries: A 4-Year Cohort Study, Am J Sports Med. 2016

14 Strength variables 
Lower quadriceps concentric strength (Odds ratio 1.41, 95% CI 1.03-1.92)
Lower hamstring eccentric strength (Odds ratio 1.37, 95% CI, 1.01-1.85)

However, from a clinically point it can be impossible to predict who will 
get injured after the isokinetic test.



Strength as a risk factor for hamstring injuries
Field based meausure

Pre-season screening 

on hamstring strength 

after Nordic 

Hamstring exercise
Follow for hamstring injury 

throughout the season

Pre-season screening 

on fascicle length



Quadrant of doom < 337 N

Bourne, Matthew & Timmins, Ryan & Opar, David & Pizzari, Tania & Ruddy, Joshua & Sims, Casey & Williams, Morgan & Shield, 
Anthony. An Evidence-Based Framework for Strengthening Exercises to Prevent Hamstring Injury. Sports Med, 2018
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Combination of low eccentric 

strength <337N and short 

fascicle length  <10,56cm 

Increased the risk of a 

hamstring injury 4.4x and 4.1x 

respectively

and the probability of injury 

was reduced by 21% for every 1 

cm increase in fascicle length



< 337 N

Bourne, Matthew & Timmins, Ryan & Opar, David & Pizzari, Tania & Ruddy, Joshua & Sims, Casey & Williams, Morgan & Shield, 
Anthony. An Evidence-Based Framework for Strengthening Exercises to Prevent Hamstring Injury. Sports Med, 2018
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Key point.
Get your 

Hamstring 
long and 

strong

Quadrant of doom 

Strength as a risk factor for hamstring injuries
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Does Strength training protect against hamstring injury or re-injury
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Strength training protect against hamstring injury or re-injury



Strength training protect against hamstring injury or re-injury



VS
L protocol 
• Extender
• Driver
• Glider

C protocol
• Contract relax
• Cable pulley
• Supine hip bridge

Eccentric strength exercises in rehabilitation is effective in 

reducing return to sport time
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Hamstring muscle activation in different exercises

http://www.aspetar.com/index.aspx


Surface electromyography (sEMG) Hamstring muscle 

activation in different exercises



Hamstring muscle activation in different exercises



Functional Magnetic Resonance Imaging (fMRI)

Bourne, M. N., Opar, D. A., Williams, M. D., Al Najjar, A., & Shield, A. J. (2015). Muscle activation patterns in the Nordic hamstring exercise: Impact of prior 
strain injury. Scandinavian Journal of Medicine & Science in Sports, 



Acute hamstring muscle activation in NHE vs HE: 

Bourne, Matthew & Timmins, Ryan & Opar, David & Pizzari, Tania & Ruddy, Joshua & Sims, Casey & Williams, Morgan & Shield, 
Anthony. An Evidence-Based Framework for Strengthening Exercises to Prevent Hamstring Injury. Sports Med, 2018
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Hamstring architecture, morphology  and functional to different 
exercises

Br J Sports Med 2014;48:1347-1351 doi:10.1136/bjsports-2013-093302
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HE v NHE effects on BFLH fascicle length, Nordic 

strength and hamstring volume

Bourne, M. N., Duhig, S. J., Timmins, R. G., Williams, M. D., Opar, D. A., Al Najjar, A., … Shield, A. J. (2016). Impact of the Nordic hamstring and hip extension 
exercises on hamstring architecture and morphology: implications for injury prevention. British Journal of Sports Medicine, 51(5), 469–477. 
doi:10.1136/bjsports-2016-096130

Outcomes

1. Biceps femoris 
fascicle length

2. Nordic strength

3. Hamstring muscle volumes

post-training (mean difference=2.22 
cm, 95% CI 1.74 to 2.69 cm, d=2.17, 
p<0.001)

↑ 2.2cm

↑ 1.3cm

post-training (mean 
difference=1.33 cm, 95% CI 
0.86 to 1.80 cm, d=1.77, 
p<0.001)

NHE (mean difference=97.38N, 
95% CI 65.51 to 129.26N, 
d=2.36, p<0.001)

HE (mean difference=110.47N, 
95% CI 76.87 to 144.07N, 
d=1.26, p<0.001)

↑ 98N

↑ 110N



Protocol
• Week 1 (2 × 2 × 6).
• Week 2 (2 × 3 × 6).
• Week 3 (2 × 4 × 6).
• Week 4 (2 × 5 × 6). 
• Week 5 (1 × 5 × 6).

6
-7

R
M

- 5 weeks intervention with ECC (Nordic 
hamstring exercise vs. CON (2leg prone 
leg curl)

Duhig SJ, et al., Effect of concentric and eccentric hamstring training on sprint recovery, 
strength and muscle architecture in inexperienced athletes,. J Sci Med Sport. 2019 Jan

Fascicle length ECC vs. CON

https://www.ncbi.nlm.nih.gov/pubmed/30772189


Wee
k 1

High 
Volume

Low 
volume

1 48 48

2 48 48

3 64 8

4 80 8

5 100 8

6 100 8

Dose response and compliance

Presland JD, et al. The effect of Nordic hamstring exercise training volume on biceps femoris long head architectural adaptation. Scand J Med Sci Sports. 2018

https://www.ncbi.nlm.nih.gov/pubmed/29572976
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Nordics and 10m sprint performance

2.6%

5.77%

3.5%



Nordics hamstring exercise and sprint performance

Published: March 14, 2019

Previous experience with the NHE 
+ intervention

Control group completed regular 
conditioning and football training

some previous experience with the 
NHE, but systematic exposure to the 
NHE + intervention
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To sum up, this article ...

Strength testing 
can not screen for 
future hamstring 

risk on a 
individual level. 

However, 
Eccentric strength 

does seems 
influence HSI 

Risk: Keep it Long 
and Strong

Nordic 
hamstring 

exercise) can 
halves the rate 
of hamstring 
injuries and 

re-injuries and 
the L protocol 

can reduce 
return to play 

time

Different exercises 
provide different 

muscle activation. 
Acute activation may 

be an important 
determinant of 

hypertrophy. Knowing 
about muscle activity 

in hip vs knee 
dominated exercise 
can help to optimize 

exercise selection

Specific muscle 
do increased in 
fascicle length. 
Dose response 

and compliance 
matters


