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A musculoskeletal multifactorial individualized programme for hamstring muscle

injury risk reduction in professional football: results of a prospective cohort study

2019 questionnaire answers

A. Isolative knee-flexor dominant high-
tension eccentrics

e h

Every second week

B. What exercises were mostly used

At least once per month

Extent of usage among teams

(Considers whether teams used more than one exercise)
0 1 2 3 4 5

Number of teams (5 in total) m YoYo Curl Sliders 11 NHE

Every second week - All weeks

Supplementary Figure 1. Usage of knee flexor eccentrics in the 2019 season. A) Usage frequency of isolative knee-flexor
dominant high-tension eccentrics and B) the corresponding exercises that were typically used at a specific training
frequency.

A. Multijoint posterior chain exercises B. What exercises were mostly used

N N
e Every second week m

At least once per month

RN NANNAANNNNNNNRNNNNNNNY

Every second week -

0 1 2 3 4 5

Extent of usage among teams
All weeks ) !
(Considers whether teams used more than one exercise)

~ Hip thrust/Glute bridge variations (uni/bilateral)
0 1 2 3 4 5

Number of teams (5 in total)

Deadlift variations (RDL, traditional, sumo, uni/bilateral)

B Glute ham raise

Supplementary Figure 2. Usage of multi-joint posterior chain exercises in the 2019 season. A) Usage frequency of multi-
joint posterior chain exercises and B) the corresponding exercises that were typically used at a specific training frequency.
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A. Range of motion exercises for
hamstring and hip flexors

Never

At least once per month

Every second week

0 1 2

Number of teams (5 in total)

B. What exercises were mostly used

Every second week

All weeks ([T
NNN\N

0 1 2 3 4 5

Extent of usage among teams
(Considers whether teams used more than one exercise)

m Foam Rolling (hamstrings)
11 Dynamic stretches for hamstrings
Lunge hip flexor holds

\ Hamstring neural flossing

Supplementary Figure 3. Usage of range of motion exercises in the 2019 season. A) Usage frequency of range of motion
exercises and B) the corresponding exercises that were typically used for the hamstrings and hip flexors at a specific

training frequency.

A. Lumbo-pelvic control exercises

Never

At least once per month

Every second week

0 1 2

Number of teams (5 in total)

B. What exercises were mostly used

Every second week

B NN

0 1 2 3 4 5

Extent of usage among teams

(Considers whether teams used more than one exercise)

m Pallof side walks, side planks
The "Big Three" - McGill exercises

 PPT exercises (anti extension) exercises

Supplementary Figure 4. Usage of lumbopelvic exercises in the 2019 season. A) Usage frequency of lumbo-pelvic control
exercises and B) the corresponding exercise categories that were typically used at a specific training frequency.
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A. Sprint drills aimed to improve B. What exercises were mostly used
maximal velocity sprint mechanics

1

Never
Every second week

At least once per month

Every second week - All weeks N
All weeks
0 1 2 3 4 5
Extent of usage among teams
0 1 2 3 4 5 (Considers whether teams used more than one exercise)

Number of teams (5 in total) 11 Hamastring skips Ankle hop ™ Scissors mA, B skips

Supplementary Figure 5. Usage of sprint drill exercises in the 2019 season. A) Usage frequency of sprint drill exercises and
B) the corresponding exercises that were typically used at a specific frequency.

A. Maximal speed sprinting (above B. What exercises were mostly used
90%), non-sport-specific:
Never h
Every second week
At least once per month -
Every second week - All weeks -
All weeks
0 1 2 3 4 5
Extent of usage among teams
0 1 2 3 a 5 (Considers whether teams used more than one exercise)
Number of teams (5 in total) m Linear sprints 30-50 m Wicket sprints

Supplementary Figure 6. Usage of non-sport-specific maximal sprinting training in the 2019 season. A) Usage frequency of
non-sport-specific maximal sprinting and B) the corresponding methods that were typically used at a specific frequency.
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A. Resisted sprint training:

Never

At least once per month

Every second week

_IIII_

B. What exercises were mostly used

At least once per month

Every second week

All weeks
All weeks
0 1 2 3 4 5
Extent of usage among teams
0 1 2 3 4 5 (Considers whether teams used more than one exercise)
Number of teams (5 in total) Resisted prints

Supplementary Figure 7. Usage of resisted sprint training in the 2019 season. A) Usage frequency of resisted sprint training
and B) the corresponding training frequency that was typically used.

At least once per month

Every second week

All weeks

2 3 4 5
Number of teams (5 in total)

11 Were range of motion asymmetries managed? mWere hip extensor force asymmetries managed? Were knee flexor force asymmetries managed?

Supplementary Figure 8. Management of asymmetries for the hip extensors force output, the knee flexors force output,
and hamstring and hip flexor range of motion in the 2019 season.
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2021 season questionnaire

1. From a group perspective, what was the perceived increase in training volume
(compared to control season) in the following categories:

Large (3)

Moderate (2)

L= L HIHH HIHH HI 1

Team 1 (6 xHMI) Team 3 (4xHMI) Team2 (3 xHMI) Team4 (2xHMI) Team 5 (1 xHMI)

Percieved increase

OROM mLBC mStrength (Hip, knee, ankle) 0O Sprint training

Supplementary Figure 9. Percieved volume increase in training categories from a group perspective. Teams are
ordered from highest to lowest hamstring injury occurance. ROM: Range of motion, LBC: Lumbo-pelvic control.
HMI: Hamstring muscle injury.

2. From an individualized perspective, what is the increase in programming detail within
the following categories:

Large (3)

Moderate (2)

1
Small (1) HI HH
o —

Team 1 (6xHMI) Team3 (4xHMI) Team2 (3xHMI) Team4 (2xHMI) Team5 (1xHMI)

Percieved increase

OROM mLBC mStrength (Hip, knee, ankle)  OSprint training

Supplementary Figure 10. Percieved increase in training detail with training categories. Teams are ordered
from highest to lowest hamstring injury occurance. ROM: Range of motion, LBC: Lumbo-pelvic control. HMI:
Hamstring muscle injury.

Edouard P, et al. BMJ Open Sp Ex Med 2024; 10:€001866. doi: 10.1136/bmjsem-2023-001866



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s) BMJ Open S Ex Med

Percieved increase

3. To what extent do you consider the change in injuries was due to improvements in
training compliance compared to 2019 season?

Large (3)

Moderate (2)

Small (1)

Team 1 (6xHMI) Team 3 (4xHMI) Team2 (3xHMI) Team4 (2xHMI) Team 5 (1xHMI)

Supplementary Figure 11. Percieved influence of compliance between season. Teams are ordered from highest
to lowest hamstring injury occurance. HMI: Hamstring muscle injury.
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