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WELCOME TO THE SPORTS 

SCIENCE REVIEW! 

Welcome to the very first edition of the 

Monthly Sports Science Review! 

Firstly, I would like to thank you for taking the 

time to download and check out the very first 

edition of the Monthly Sports Science Review!  

The rationale for the creation of this review is 

to give both students and practitioners in the 

area of Sports Science/S&C an in-depth 

analysis on current literature which is coming 

out at a phenomenal rate.  

The MSSR will review 5-7 articles per month 

from both theoretical and practical based 

journals so students and practitioners can 

apply it straight away. The review will cover 

research from various topics from anatomy, 

physiology and speed to youth development.    

 

This month's issue will cover a variety of studies from the world of female gaelic games and to 

cricket, where we will look into the changes in power, speed, agility and endurance at the elite level 

during the off-season. Along with these previous studies mentioned, we will cover studies in the 

area of hamstring injuries, physical demands in football, and the reliability of a new sprint test to 

measure maximal anaerobic performance.  

As this is the first issue of the Monthly Sports Science Review (MSSR), I would love to hear your 

thoughts or suggestions on how to make the review more beneficial for you. 

Until Next Month! 

Stay Stoic, 

Michael 
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Strength and conditioning recommendations 

for the Female GAA athlete 

 

 

 

 

Key Points  

• Camogie is the female version of the male hurling game and is an invasive field-based 

sport originating from Ireland. 

• 60.8% of all injuries reported were lower limb in nature. 

• It was noted females are 6 times more likely to accrue an ACL injury compared to males; 

therefore, the development of an appropriate strength program is essential. 

• Development of strength levels in players is important to tackle and tolerate tackles, along 

with correlations with 10 and 20 m sprint times. 

• A non-linear based periodisation model is recommended for field-based players. 

 

Objectives 

• The aim of this study is to provide practitioners working with female GAA camogie athletes 

at the elite level, an in-depth strength and conditioning program for a season. 

Introduction 

• Camogie is the female version of the male hurling game and is an invasive field-based sport 

originating from Ireland. 

 

• Although an amateur sport (similar to men's game) athletes have been noted to train up to 5 

sessions per week (including gym and conditioning sessions). 

 

• A team consists of 15 players in total (14 outfield players). This is made up of 6 backs, 2 

midfielders and 6 forwards. 

 

• In Camogie, there are 2 major competitions – the National League (held over Feb and 

March), and the All Ireland Championship (held from May to Sep). 

 

 



 

 

Needs Analysis

• Camogie places lots of demand on both the aerobic and anaerobic systems. 

 

• During match play, male athletes perform at an average of 83% of HR max, reaching a mean 

of 194 ± 3 beats per min. 

 

• Similar to football, Camogie requires repeated high-intensity bouts intertwined with light to 

moderate aerobic activity. 

 

• In the male game distances covered vary from position to position  

o full backs - 5,089 ± 524 m,  

o half backs - 6,592 ± 856 m, 

o midfielders - 6,740 6 384 m,  

o half forwards - 6,151 6 645 m, 

o full forwards - 4,660 6 729 m 

 

Injury Epidemiology  

• A self-reported study reported that most traumatic injury was knee ligament damage (21% of all 

injuries reported). 

 

• 60.8% of all injuries reported were lower limb in nature. 

 

• Injury rate 

o Training – 4.2 per 1000 hours  

o Matchplay – 26.4 per 1000 hours   

 

• High occurrence of lower limb injuries (71.4%), 19% at the knee, and 23.8% at the thigh. 

 

• It was noted females are 6 times more likely to accrue an ACL injury compared to males; 

therefore, the development of an appropriate strength program is essential. 

 

• An increase in non-contact ACL injuries during ovulatory was also noted. During the follicular 

phase, a decrease in such injuries was observed. 

 

• Movement defects such as knee valgus are modifiable and are a primary concern for S&C's 

working with a female population.  

 

• Training programs focused around strength (in particular the posterior chain), plyometrics 

(landing mechanics), and movement competencies can help reduce such injury risks. 

 

• Link to recommended Warm-up outlined  by GAA  

https://learning.gaa.ie/gaa15


 

 

Working with the Female Athlete 

• Due to females competing during all stages of their menstrual cycle, sporting performance 

during certain phases should be taken into consideration. 

 

• A study by Beidleman et al. indicated that V02 max in long-distance runners was not affected by 

the menstrual cycle  

 

• Sprint performance has been noted to be unaffected, although studies on strength during the 

cycle have found conflicting results. 

 

• An area of interest going forward is the implementation of a periodisation model to support 

female athletes during the different phases of the menstrual cycle. 

 

• Female athlete triad – a medical condition which can occur in active females. It consists of (1) 

low energy (EA), (2) menstrual dysfunction, (3) low bone mineral density (BMD). It is 

recommended that practitioners seek medical advice if they suspect an athlete is developing 

traits.  

Development of Physical Characteristics 

• It has been demonstrated that strength is correlated with rate of force development (RFD – 

the ability to apply force quickly), mechanical power, and sports specific movements such as 

running and jumping  (154). 

 

• Development of strength levels in players is important to tackle and tolerate tackles, along 

with correlations with 10 and 20 m sprint times. 

 

• The second pull phase in Olympic lifting has been demonstrated to generate the greatest 

power output; therefore, the use of derivatives can be an option for Camogie players. 

 

• The use of high force, high-velocity training interventions to develop attributes such as 

strength, speed and power are important for field-based sports. 

 

• Plyometric exercises are described as exercises which utilise the stretch-shortening cycle 

(SSC). It involves the use of an eccentric contraction, amortisation phase, and a concentric 

contraction.  

 

• For plyometric progression, the following has been suggested 

1. Eccentric loading, and correct landing mechanics 

2. Low-intensity fast plyometrics with short ground contact time (GCT) (e.g. Pogos) 

3. Hurdle and/depth jump work with short GCT 

 

• The use of complex training (combining plyometric with resistance training) is more 

beneficial for enhanced performance than just plyometric work alone. 



 

 

Speed/Agility 

• Acceleration in field-based sports is essential, with the number of accelerations in hurling 

ranging from 134-248 depending on the position. 

 

• Sprinting has been outlined as a common mechanism for injury in both Gaelic football and 

hurling; therefore, it would be deemed wise for practitioners to improve acceleration and 

top-end speed efficiency to combat posterior chain injuries.  

 

• This can be done by implementing sprint mechanic work into warm-ups, through the use of 

the different type of skips (A, B, C skips). 

 

• In regards agility, it is recommended to develop both the reactive and non-reactive 

components (Change of direction speed and perceptual/decision making). 

 

Conditioning  

• Training loads and intensities can be met through the use of small-sided games (SSG's)  

 

• High intense activities during SSG's are powered by the phosphate system, with the 

oxidative system utilised to recover in between play. 

 

• The intensity of SSG's can be manipulated in various ways 

o Tactical constraints 

o Number of players  

o Time constraints 

o Field dimensions 

 

• In Gaelic games, a 4v4 match (pitch dimensions – 80 x 20 m) can provide enough stimulus 

similar to interval training at 90-95% of max heart rate (hr). 

 

• The use of small goals can lead to an increase in running performance (high speed, very high 

speed and max velocity) 

Fitness Testing  

The following table outlines the proposed testing battery for a Camogie player 

Anthropometry Height, Weight, Skinfold 

Power Vertical Jumps 

Reactive Strength Reactive Strength Index – Drop Jump  

Speed Linear Sprint Test (10, 30m) 

Change of Direction Pro Agility or 505 

Strength 3RM's (Deadlift, Squat, Bench Press) 

Repeated Sprint Ability 6 x 40m shuttle runs (20sec passive recovery) 

Aerobic Endurance Yo-Yo Intermittent Recovery Test, MAS Test  



 

 

Practical Applications 

• A non-linear based periodisation model is recommended for field-based players 

 

• This model allows S&C's to tailor on a "session by Session" basis. 

 

• An undulating non-linear model has been suggested to maintain peak performance 

throughout the season. 

 

• General preparation phase (GPP) generally between 6-12 weeks, and consists of higher 

volumes and lower intensities. 

 

• Specific preparation phase lasts from 2-4 weeks and consists of higher intensities and lower 

volumes. 

 

• Competitive phase lasts 4-24 weeks depending on team success in competition. 

 

Conclusion 

• Camogie is an Irish, amateur sport which is lacking in S&C support due to little research and 

funding. 

 

• Due to the nature of the game, players require high levels of fitness, strength, and power. 

 

• Further research in Camogie is required in the following 

 

o Physiological demands of elite game 

o Internal and external load demands in training and match play 

o The impact of the menstrual cycle in performance  

o Effectiveness of bio motor qualities to improve performance 

 

Reference  

• Duggan, John David, et al. "Strength and Conditioning Recommendations for Female GAA 

Athletes: The Camogie Player." Strength & Conditioning Journal 42.4 (2020): 105-124. 

 

• doi: 10.1519/SSC.0000000000000577 

 

• Link to Full Paper 

 

  

https://journals.lww.com/nsca-scj/fulltext/2020/08000/strength_and_conditioning_recommendations_for.12.aspx


 

 

Is the new portable tethered sprint running test reliable and 

valid as a measure of maximal anaerobic performance? 

 

 

 

 

Key Points  

• Maximal sprinting/cycling speed and power are essential for assessing anaerobic 

performance.  

• The Wingate Anaerobic Test (WAnT) has been noted as the gold standard, although lab-

based running tests such as the semi-tethered field running test (STR), 30 seconds all-out 

tethered running test (30-second ATR), and the 3-minute all-out test are gaining attention. 

• The PTSR test can be conducted indoors or outdoors and requires very little space, 

therefore, can provide a more practical solution. 

• The PTSR test can provide practitioners with an inexpensive alternative to assess 

anaerobic performance.  

Objectives 

• The objective of this study was to develop a new portable tethered sprint running (PTSR), 

with limited space and equipment to determine reliability. Results would be compared to 

cycle ergometer (Wingate test) for validity. 

Introduction 

• Maximal sprinting/cycling speed and power are essential for assessing anaerobic 

performance. 

 

• The Wingate Anaerobic Test (WAnT) has been noted as the gold standard, although lab-

based running tests such as the semi-tethered field running test (STR), 30 seconds all-out 

tethered running test (30-second ATR), and the 3-minute all-out test are gaining attention. 

 

• The use of lab-based testing may not be practical to many athletes due to the cost and 

unique environment. 

 

• Due to many athletes not having access to such facilities, there is a requirement for a field-

based test which can provide information about anaerobic performance. 

 

• It is hypothesised that the PTSR will provide reliable test-retest data and is well related to 

WAnT data. 



 

 

Experimental Approach  

• To compare this test with the 'gold standard' (WAnT) validity for the following metrics was 

carried out – peak power (PP), mean power (MP), fatigue index (FI) from the WAnt were 

compared to peak force (PF), mean force (MF), and FI in the PTSR test. 

 

• Heart rate and blood lactate (La) concentrations also recorded to determine if both tests 

produced similar demands 

 

• 4 sessions were completed, separated by 48-72 hours. First session was a familiarisation 

trial, the following 3 sessions involved subjects completing 1 WAnt and 2 PTSR test in a 

cross-over design.  

 

Subjects  

• 12 physically active university students (male = 6, female = 6) 

o Male: Mean age = 24.3 ± 2.0 years, Mean Height = 182.7 ± 4.4 cm, Mean body mass 

= 83.3 ± 6.1 kg 

o Female: Mean age = 24.3 ± 1.4 years, Mean Height = 171.5 ± 5.4 cm, Mean body 

mass = 63.4 ± 8.2 kg 

 

• Inclusion Criteria 

o Exercise on a regular basis (strength and endurance) at least 6 hours per week 

o Actively participating in regular endurance or sprint training sessions. 

 

Procedures 

Wingate Anaerobic Test  

• A cycle test which involves cycling as hard as possible for 60 seconds against a breaking 

resistance. Peak blood lactate values were used as it is a common indicator for anaerobic 

metabolic pathway. 

 

• Bike resistance was based off body mass by multiplying body mass by 0.075 according to 

optimisation tables.  

 

• Warm-up (10 mins) 

o Light jogging on a treadmill (5 mins)  

o Coordination and light dynamic stretching (5 mins) 

 

• After 2 minutes of riding on the bike at 60 rpm, resistance is added, and subjects are verbally 

encouraged to pedal as fast as possible for 60 seconds. 

 

• Absolute power outputs (W) were assessed, the metrics PP, MP, and FI were calculated. 

 



 

 

Portable Tethered Sprint Running Test 

• The test is carried out by running maximally on the spot without a treadmill. 

 

• An inextensible rope is linked with a load cell and fixed to a pillar at a 90° angle (In line with 

athletes' waist). 

 

• The same warm-up as the WAnt was carried out. 

 

• On the call of "Go" the subject started to maximally sprint for 60 seconds, and pull the rope 

until exhaustion.  

 

• Force data were recorded in newtons (N). The variables included were PF, lowest force 

(Fmin), MF, FI, and counted steps. 

 

• Heart Rate and Blood Lactate was also recorded. 

 

Statistics  

• All data presented as mean ± SD. 

 

• Shapiro-Wilk test was used to identify normal distribution. 

 

• Pearson's correlation was used to verify the association between both tests. 

 

Results  

• Very good reliability was found in the PTSR test in MF, PF, and HR  

 

• Good reliability was found for FI, Lamax, and steps counted.  

 

• Paired t-test found no significant difference in PTSR in test and re-test trials. 

 

• MF and PF in PTSR were significantly correlated with MP (r = 0.611, p = 0.035) and PP (r = 

0.762, p = 0.004) in WAnt. 

 

• No correlation was found in FI (r = 0.497, p = 0.101) and TLa (r = -0.091, p = 0.779). 

 

• Very large correlations were found in HR (r = 0.777, p = 0.003) and large in Lamax (r = 0.675, p 

= 0.016). 

 

 

 



 

 

Discussion 

• No significant difference found between PTSR using test- re-test method. 

 

• The use of steps only had moderate reliability which questions the use of this metric.  

 

• The use of PF, MF, and HR are useful metrics when assessing the PTSR as an anaerobic 

performance test.  

 

• In summary, results from this study suggest that the use of the PTSR is valid and a reliable 

test for anaerobic performance assessment. 

 

Coaching Applications 

• The PTSR test can provide practitioners with an inexpensive alternative to assess anaerobic 

performance.  

 

• The PTSR test can be conducted indoors or outdoors and requires very little space, 

therefore, can provide a more practical solution.   

 

Reference  

• Limmer, Mirjam, et al. "Reliability and validity of a new portable tethered sprint running test 

as a measure of maximal anaerobic performance." The Journal of Strength & Conditioning 

Research 34.8 (2020): 2197-2204. 

 

• doi: 10.1519/JSC.0000000000003119 

 

• Link to full paper 

 

 

 

 

 

 

 

 

 

https://journals.lww.com/nsca-jscr/Abstract/2020/08000/Reliability_and_Validity_of_a_New_Portable.12.aspx?context=LatestArticles


 

 

A brief review of the physical demands in soccer (football) 

 

 

 

 

 

Key Points  

• Soccer is an intermittent field-based sport which requires athletes to execute a host of 

explosive movements repetitively. 

• Recent studies have shown an increased (2%) in total distance covered, and an increase 

(30%) in high intensity running between 2006/07 and 2012/13 seasons. 

• Ability to recover faster between high-intensity bouts, or save energy by moving more 

efficiently might be relevant to help preserve running performance over 90 minutes. 

• Soccer requires players to perform multiple and unpredictable, explosive movements 

(acceleration, deceleration, jumps, and changes of direction). 

• Wide players might benefit more from intense endurance training, to speed up recovery 

between high-intensity efforts, and to cover greater distances over 90 minutes.  

• Attackers and defenders may benefit more from soccer-specific power development. 

 

Objectives 

• Soccer is a complex team-based sport with high levels of tactical, technical and physical 

ability required to succeed. 

 

• The objective of this review is to try and provide an up to date analysis, providing 

practitioners with a clear picture of the demands of the sport. 

 

Introduction  

• Soccer is an intermittent field-based sport which requires athletes to execute a host of 

explosive movements repetitively. 

 

•  Analysis of physical and metabolic requirements is crucial to design an effective and 

appropriate S&C program. 

 

 



 

 

Time-Motion Analysis 

• Players typically run between 9 and 14 km over 90 minutes, covering 22-24% of total match 

distance at speeds higher than 15km/hr. 

 

•  8-9% at speeds higher than 20km/hr. 

 

• 2-3% at speeds higher than 25km/hr. 

 

• Recent studies have shown an increased (2%) in total distance covered, and an increase 

(30%) in high intensity running between 2006/07 and 2012/13 seasons. 

 

• This shows that the game is becoming more physically demanding.  

 

• Studies show a 4-3-3 formation performs significantly more high-intensity runs than 4-4-2. 

 

• Defensive formations (i.e. 4-5-1) perform up to 20% more high intense runs out of 

possession.  

 

• Variances exist between different playing positions with wide, and central midfielders 

covering more distance and more high-intensity runs than attackers and central backs. 

 

• Attackers and wide players tend to sprint most often. 

 

• Keepers cover 5.6-6km mainly by walking (4km) and jogging (1.2km) 

 

• At the elite level, players perform the majority of movements at velocities below the high-

intensity threshold zone (14-16km/hr). 

 

High-Intensity Match Activities 

• During the 2007/08 season in the German Bundesliga, it was noted that 83% of all goals in 

the second half of the season involved at lease one powerful action (such as a rotation, 

sprint or change of direction).  

 

• This suggests that high-intensity efforts are crucial in goal scoring.  

 

• It was reported that the mean duration of high-intensity efforts does not exceed 3.1 ± 0.5 

seconds (in time), and 20.3 ± 3.5 meters (distance). 

 

• Average work to rest ratio for high-intensity efforts is 1:12 over 90 minutes but can drop to 

1:2 during the most intense periods of play.  

 

• Over 600 accelerations and 600 decelerations per match. 



 

 

High-Intensity Match Activities - cont. 

 

• Over 90 minutes players can change direction more than 700 times. 

 

• High-intensity efforts are followed by changes of direction up to 180°.  

 

• Movement during match play (% of the time) 

o 48.7 ± 9.2% - in line running 

o 20.6 ± 6.8% -not moving in any direction 

o 30.7 ± 2.6% - backward, lateral, diagonal and curved direction 

 

• Ability to recover faster between high-intensity bouts, or save energy by moving more 

efficiently might be relevant to help preserve running performance over 90 minutes. 

  

Coaching Applications 

• Soccer requires players to perform multiple and unpredictable, explosive movements 

(acceleration, deceleration, jumps, and changes of direction). 

 

• Wide players might benefit more from intense endurance training, to speed up recovery 

between high-intensity efforts, and to cover greater distances over 90 minutes.  

 

• Attackers and defenders may benefit more from soccer-specific power development. 

 

Reference  

• Dolci, Filippo, et al. "Physical and Energetic Demand of Soccer: A Brief Review." Strength & 

Conditioning Journal 42.3 (2020): 70-77. 

 

• doi: 10.1519/SSC.0000000000000533 

 

• Link to full paper 

 

 

 

 

 

https://journals.lww.com/nsca-scj/Abstract/2020/06000/Physical_and_Energetic_Demand_of_Soccer__A_Brief.7.aspx


 

 

Changes in power, speed, agility, and endurance in cricket 

players during the offseason 

 

 

 

 

Key Points  

• Physical demands have risen dramatically over the last 10 years since the introduction of 

T20 cricket, with the sport categorised as an endurance sport with intermittent bursts of 

speed and power. 

• Batsmen require high levels of upper body strength for boundary hitting, with lower body 

and trunk strength for the transfer of force which is important in rotational sports.  

• Practitioners should focus on improving speed and acceleration through the use of longer 

SSC actions.  

• Change of direction should also be a focus during the offseason so to enhance on-field 

performance for the upcoming season.  

Objectives 

• To monitor changes in power, speed, agility and endurance in elite cricket players over the 

20-week offseason.  

 

• 14 elite cricket players  

o Age - 26.2 ± 5.3 years 

o Height – 180.8 ± 8.5 cm 

o Mass – 83.5 ± 6.7 kg 

 

• The physical testing battery was carried out on week 1 and 18 of the offseason period.  

 

Introduction  

• A rise in cricket over the last 20 years with over 100 nations recognised by the International 

Cricket Council. 

 

• English first-class cricket play can span across approximately 100 days per calendar year. 

 

• Physical demands have risen dramatically over the last 10 years since the introduction of T20 

cricket, with the sport categorised as an endurance sport with intermittent bursts of speed 

and power. 



 

 

Introduction – cont. 

 

•  There has been a rise in the number of matches played 

o 35% increase in games played by Australian men's state and national teams 

o English county leagues often see 5 fixture days over a week  

o 280% increase in physical demands on South African cricket players between 1970 

and 1998. 

 

• Game-changing scenarios have power and speed elements to it, such as bowling and diving. 

 

• Total distance covered for bowlers  

o 22.6 ± 2.1 km per day during a multi-day match. 

o 13.4 ± 0.7 km in a 1-day match  

o 5.5 ± 0.4 km during T20 innings 

 

• Batsmen require high levels of upper body strength for boundary hitting, with lower body 

and trunk strength for the transfer of force which is important in rotational sports.  

 

• Speed and power are key as it is necessary to be quick when running from one wicket to 

another during gameplay. 

 

• Due to the hectic nature of in-season, it is essential that during the off-season, player fitness 

is monitored to ensure they are in good physical conditioning for the start of the season.  

 

Experimental Approach  

• This study was observational in nature and provided the opportunity to highlight the fitness 

levels of elite cricket players  

 

• Testing was completed during the off-season (week 1 and week 18). 

Procedures 

Training Cycle 

• The following is an outline of the training intervention carried out by the players over the 6-

month offseason.  

 

Phase  Anatomical Adaptation  Strength  Max Strength/Power 
Weeks 1-6 9-16 17-23 

Sets/Reps  3 x 12  3-4 x 4-6  3-4 x 3-6 
%1RM 70-80% 80-90% Exercise dependant 

Rest  1.5 mins 3 mins 4 mins  



 

 

Countermovement Jumps, Single Leg and Squat Jump 

• Familiarisation jumps were carried out before recording 3 trials, with subject's hands placed 

on hips. 

 

• During the single-leg jumps, players were not allowed to use the opposite leg in a swing 

motion. 

 

• For the squat jump, subjects squatted to 90° knee angle and jumped maximally after a 3-

second count.  

 

• Verbal encouragement was provided for all jumps  

 

Drop Jump 

• All subjects carried out a bilateral drop jump off a 20 cm box, with hands placed on hips. 

 

• Reactive Strength Index (RSI) was calculated using flight time/ground contact time.  

 

• The highest value was used for data analysis.  

 

Broad Jump  

• Subjects jumped forward for maximal distance with hands on hips. Measurement was taken 

from starting line to heel of the foot. 

 

• 3 trials were completed, with 1-minute recovery between jumps. 

 

Pro-Agility Test (5-10-5)/Sprint Tests 

• Subjects carried out the 5-10-5 and 5,10, and 20-meter sprint test. 3 trials were carried out 

with the fastest time used for data analysis.  

 

YoYo Intermittent Recovery Test  

• Each player had only one warning if they did not reach the line or they started before the 

beep. 

 

 

 

 



 

 

Statistics  

• All data presented as mean ± SD. 

 

• Shapiro-Wilk test was used to identify normal distribution. 

 

• Intraclass correlation coefficients (ICC) and coefficient of variation (CV) were utilised to 

calculate reliability.  

 

• Paired t-test was used to compare differences between testing scores from week 1 to week 

18.  

 

• Cohen’s d effect sizes were used to assess changes in testing performance ((trivial = < 0.2, 

small = 0.2 – 0.59, moderate = 0.60 – 1.19, large = 1.2–1.99, and very large = ≥2). 

Results  

• All data normally distributed/Accepted level of reliability 

 

• Significant differences were noted in all performance tests (p ≤ 0.05) except pro agility (ES = 

0.26 - small).  

 

• Effect sizes for testing scores    

 

Test Effect Size 

Countermovement Jump  (m) 0.75 

SLCMJ_D (m) 0.5 

SLCMJ_ND (m) 0.67 

Squat Jump  1 

Broad Jump  2.33 

Reactive Strength Index  0.83 

Pro Agility 0.26 

5 m 2.8 

10 m 2.5 

20 m 1.68 

YoYo 0.92 

 

 

 

 

 

 



 

 

Discussion 

• No major focus on change of direction during offseason which may account for the small 

change in pro agility (5-10-5). 

 

• The main focus over offseason = strength and linear speed/acceleration. 

 

• Due to such a long offseason (6 months), a block periodised model can be implemented.  

 

• The training focused on longer stretch-shortening cycle (SSC) and ground contact times 

(GCT) which may have led to the greatest improvement of the 5-meter sprint (ES = 2.8 – very 

large). 

 

• Big effect size was noted in the broad jump also, which may be due to the training program 

focusing on horizontal force production, and the test being new to the players.  

 

Coaching Applications 

• Practitioners should focus on improving speed and acceleration through the use of longer 

SSC actions.  

 

• Change of direction should also be a focus during the offseason so to enhance on-field 

performance for the upcoming season.  

Reference  

Herridge, Ross, Anthony Turner, and Chris Bishop. "Monitoring Changes in Power, Speed, 

Agility, and Endurance in Elite Cricketers During the Off-Season Period." The Journal of 

Strength & Conditioning Research 34.8 (2020): 2285-2293. 

 

• doi: 10.1519/JSC.0000000000002077 

 

• Link to Full Paper  

 

 

 

 

 

 

 

https://journals.lww.com/nsca-jscr/Abstract/2020/08000/Monitoring_Changes_in_Power,_Speed,_Agility,_and.23.aspx


 

 

Hamstring strain injuries – from mechanisms to training 

recommendations 

 

 

 

 

Key Points  

• Hamstring strain injuries (HSI) are one of the most commonly reported lower limb sports 

injuries, which has led to a vast amount of research into the area.  

• HSI incidence and rate is more common during competition than in training. This may be 

due to the higher intensities of games and lack of adequate preparation. 

• HSI have been identified as more prevalent during the in-season in comparison to pre-

season; therefore, it highlights the importance of training the hamstrings all year round.  

• Monitoring of high-speed running and training loads, in general, are of high importance to 

prevent spikes in training. Exposure of max velocity work is also significant as it acts as a 

protective element against HSI. 

• The use of plyometrics should also be implemented as it recruits the hamstrings at high 

velocities which mimics similar action associated with high speed running (i.e. hurdle hops, 

split squat jumps). 

 

Objectives 

• This review outlines the incidents, mechanisms and risk factors for hamstring strain injuries 

(HSI) whilst providing training recommendations. 

Introduction  

• Hamstring strain injuries (HSI) are one of the most commonly reported lower limb sports 

injuries, which has led to a vast amount of research into the area.  

 

• These can be acute (traumatic) or chronic (over a period of time due to inappropriate 

training). In 2012 a HSI can cost clubs up to $245,842 per season (Australian football).  

 

• Modifiable risk factors are as follows: 

o Lower eccentric hamstring strength 

o Fatigue 

o Flexibility 

o High-speed running loads 

o Inadequate warm-ups 



 

 

• Many training interventions have focused on increasing eccentric hamstring strength 

through the use of the Nordic hamstring curl. 

 

• It is noted that after injury, the hamstrings tend to lose strength as well as flexibility, which is 

believed to increase the risk of reinjury. 

 

Hamstring Anatomy 

• Hamstring muscle group 

o Semitendinosus 

o Semimembranosus 

o Bicep Femoris (long and short head) 

 

• All of these groups (except bicep femoris short head) cross both the knee and the hip. It is 

hypothesised that this can be a factor for HSI due to the stretch at 2 points. 

 

• The main action of the hamstring group is to shorten concentrically producing knee flexion, 

and hip extension. The group also aids in lumbopelvic and knee stability. In regards HSI, if 

the central tendon (runs down the length of the muscle) is injured, it is more severe with a 

longer time required before return to competition. 

 

• Reported recovery times for such injuries  

o Central tendon type injuries (non-surgical) – 71 days. 

o Non-central tendon type injuries – 21 days. 

Functional Role of the Hamstring 

• The key role of the hamstrings in sporting performance is based around its function during 

high speed running.  

 

• Primary role is to decelerate knee extension during terminal swing phase so the foot can 

make contact below the body's centre of mass. After this action, the hamstrings act as a hip 

extensor. 

 

• Bicep femoris (long head), semitendinosus, and semimembranosus exhibit peak strain and 

produce peak force during this phase. A common theory is this additional work is 

responsible for a high number of HSI. 

 

• It is noted that the hamstrings also play a role in horizontal force production during 

acceleration and sprint mechanics. Higher levels of hip extensor torque (eccentric hamstring 

strength) + higher hamstring EMG activation during terminal swing phase = greater 

horizontal ground reaction forces. 

 

• Research also supports that greater running speeds increase force production, which is 

helped by the action of the hamstrings. 



 

 

Hamstring Strain Injury  

• HSI are graded from a grade 1-3 depending on how severe the injury 

o Grade 1: Small number of muscle fibres (return to train – 17 ± 10 days) 

o Grade 2: Significant number of muscle fibres (return to train – 22 ± 11 days) 

o Grade 3: Complete tear of the muscle (return to train – 73 ± 60 days) 

 

Hamstring Strain Injury Type  

• Type 1 strain is normally referred to as a sprint related strain and occurs typically during 

field-based sports. 

 

• Typically occurs when the hamstring is required to work eccentrically to decelerate the limb 

and control knee extension during high speed running. 

 

• Bicep femoris is the main site of damage in type 1 strains. 

 

• Type 2 strains are usually stretch related injuries and occur during excessive stretching. This 

can happen in a range of sports from dancing to football but is very common among 

dancers. 

 

• Type 2 strains most commonly affect the semimembranosus. 

 

 Hamstring Strain Incidence 

• It is reported that an average of 3.4-7 HSI injuries per club per season in football. 

 

• Injury rate 

o Rugby Union - 5.6 per 1,000 player hours  

o Cricket - 22.5 per 1,000 team days  

o NCAA sports – 3.05 per 10,000 athlete exposures   

 

• HSI incidence and rate is more common during competition than in training. This may be due 

to the higher intensities of games and lack of adequate preparation. 

 

• HSI have been identified as more prevalent during the in-season in comparison to pre-

season; therefore, it highlights the importance of training the hamstrings all year round.  

 

• 47% of HSI in football occur in the final third of both the first and second half, which 

suggests fatigue may have a role to play.   

 

 



 

 

Mechanism of Injury 

• Running and sprinting is the primary mechanism for HSI 

o 70% of hamstring injuries among football players.  

o 73% of hamstring injuries in Australian football. 

o 48.4% - American football. 

o 35.6% - Male lacrosse, 48.5% - Female lacrosse 

o 25% - Basketball  

 

• Other mechanisms for HSI include 

o Stretching 

o Sliding  

o Turning 

o Twisting 

o Kicking 

o Overuse 

o Jumping 

 

Modifiable Risk Factors – Fatigue  

• A study found that eccentric peak hamstring torque and functional H:Q ratio were 

significantly reduced during a fatigue-inducing protocol. 

 

• This indicates that the hamstring group are affected when having to produce force quickly 

under fatigue. 

 

• This reduced ability to both absorb and produce force once fatigued along with increased 

quad dominance (H:Q ratio) may heighten injury risk. 

 

Modifiable Risk Factors – Bicep Femoris Length 

• It was found that short bicep femoris fascicle length of less than 10.56 cm increased the risk 

of HSI by 4.1 fold. 

 

• It was also found that post-injury, fascicle length was significantly reduced when compared 

to the uninjured leg. 

 

• This may be exacerbated further with the formation of scar tissues; therefore, short bicep 

femoris fascicle lengths may have a role to play in HSI (both first time and reinjury). 

 

  

 



 

 

Modifiable Risk Factors – High-Speed Running 

• Spikes in the running load can increase the risk of soft tissue injuries; therefore, appropriate 

planning of training is vital. 

 

• In Gaelic football is was found that both under and overexposure of high-speed running can 

increase injury risk. 

 

• Performing 6-10 max velocity efforts per week was noted to reduce the risk. Completing < 5  

or >10 significantly increased the risk. 

 

• Exposing athletes over 95% of their max velocity also had a protective aspect against injury. 

 

• A similar paper outlined the following  

 

o Weekly changes > 351-455m in high speed running = greater risk of injury. 

o Weekly changes > 75-105m in sprints = greater risk. 

o Athletes that performed moderate amounts of high speed running (701-750m) and 

sprints (201-350m) = reduced risk. 

 

• In general, inappropriate training loads for both high-speed running and sprints may lead to 

an increase in the risk of injury. 

 

Modifiable Risk Factors – Limb Strength Asymmetry 

• Hamstring strength and asymmetry have been proposed as risk factors for injury. 

 

• Studies have reported hamstring injury within the weaker limb; therefore, this may indicate 

that differences between limbs is a factor in regards to HSI. 

 

Modifiable Risk Factors – Inadequate Warm-up 

• A well planned warm-up routine that prepares athletes for gameplay has been 

recommended to reduce injuries, although there is a lack of studies that focus on HSI. 

 

• An intervention group that used the FIFA 11+ 5-6 times per week was reported to suffer only 

1 hamstring injury in comparison to the control group, which suffered 5 injuries.  

 

• This may be due to the use of the nordic hamstring exercise; therefore, the question lies 

whether the reduction in injuries was from the nordic hamstring exercise (strengthening 

exercise) or the general warm-up.   

 

 



 

 

Modifiable Risk Factors – Lumbopelvic Control 

• Control in the lumbopelvic region should be considered a risk factor for HSI. 

 

• Athletes who present with an anterior pelvic tilt during sprinting are thought to place the 

hamstring group into a lengthened position, causing a greater strain placed on them. 

 

• This may cause a HSI, but further research is warranted.  

 

• Lack of hip mobility has the potential to inhibit glute activation and reduce neuromuscular 

control which may also lead to HSI. 

 

Nonmodifiable Risk Factors – Previous Injury 

• Reinjury rates have been reported at 12-13% with one study reporting up to 25%. 

 

• In cricket, it has been reported that an athlete is 3.7 times more likely to suffer an injury 

after an initial HSI within the same season. 

o Rugby Union – 4.1 times higher  

o Australian football – 4.9 times higher.  

 

Nonmodifiable Risk Factors – Age  

• Athletes >25 years = higher chance of hamstring injury (19.2%) 

 

• Athletes <25 years = lower chance of hamstring injury (6.9%) 

 

• It has also been noted that for every year increase, the risk of a hamstring injury increases by 

1.3 fold. 

 

• Athletes over the age of 40 were stated to suffer significantly more HSI than high school and 

college athletes.  

 

 

 

 

 

 

 



 

 

Coaching Applications 

• Ensure an adequate warm-up is carried out gradually exposing athletes to max velocity 

efforts (i.e. 50%,70%, 100% over 40 meters). 

 

• Incorporating movements such as high kicks, forward and side splits is also recommended, 

along with gradual increases in kicking distance. 

 

• The use of the nordic hamstring exercise along with elements of flexibility training can also 

be used in the warm-up. 

 

• The use of unilateral based strength exercises should also be utilised to address interlimb 

asymmetries (i.e. rear foot elevated split squat, split squat). 

 

• Monitoring of high-speed running and training loads, in general, are of high importance to 

prevent spikes in training. Exposure of max velocity work is also significant as it acts as a 

protective element against HSI. 

 

• The use of plyometrics should also be implemented as it recruits the hamstrings at high 

velocities which mimics similar action associated with high speed running (i.e. hurdle hops, 

split squat jumps). 
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Thanks for 

Reading!! 
 

The next issue of the Monthly Sports Science Review will be published on the 

1st of November 2020. 

 

If you find value in this month's edition, be sure to share it with your friends 

and work colleagues! 

 

Honest feedback is always appreciated so if you have any thoughts or ideas on 

how to make the MSSR more valuable to you feel free to get in touch via email 

or social media. 

 

  

 

Until Next Month! 

Stay Stoic, 

Michael 
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