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Stay up-to-date with the latest research in sports performance being published 
in peer reviewed journals. This article will introduce you to trusted sources of 

information and challenge you to apply the research to your coaching practice. 

Links to full versions of the original papers have been included where rights allow. 

The Latest Research
The Sprint Start, The Effectiveness of Periodization, Training Load Monitoring, Injury Prevention, and much more. 
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Latest Research

Study Review
by Craig Pickering
Monitoring training load is a hot topic in sports science at 
the moment, primarily built around the effectiveness of 
monitoring training load for injury prevention. A common 
method of exploring the relationship between training load 
and injury is the Acute:Chronic Workload Ratio (ACWR), where 
the workload for a given training week is divided by the 
average training load of the preceding four weeks. Too high 
or too low training loads in a given week are associated with 
an increased injury risk, and so quantifying it in this way is 
potentially useful.

   First, a quick primer on association and prediction. For 
something to be associated, it has to happen at the same 
time as something else, and so the two are linked. In this 
scenario, when an athlete gets injured, if we look back at their 
training data, we typically see that they either did too much 
training, or not enough. As such, training load variation allows 
us to explain why an injury occurred, after it happened – an 
association. Prediction, however, means that when something 
happens right now, something else happens in the future. In 
terms of training load, if our training load is too high today, we 
will get injured tomorrow. Prediction of injuries means that a 
change in training load would have to cause an injury in the 
majority of cases.

   This paper demonstrates that this is not the case. Across 
the course of a training period, there were 288 occasions 
where a soccer team’s players had an ACWR indicative of an 
injury. Only on 14 occasions did a player actually get injured, 
meaning that 274 times a player had a score indicative of an 
increased injury risk, but with no actual injury occurring. This 
means that the ACWR doesn’t predict when injuries will occur. 
This matters, because if you thought it did predict the risk of 
injury, on 274 occasions you would have stopped a player 
from training, and would have been incorrect to do so. Over 
the course of a season, this would add up substantially, and 
lead to a lot of unnecessarily missed training – and reduced 
adaptations. As such, it’s important not to rely too much on 
any single number, but use coaching intuition along with the 
data you collect to better inform your decisions.

“The findings of the 
present study support 

the association 
between session-

RPE derived training 
with non-contact 

injury. However, while 
signifcantly associated, 

this should not be 
confused with ability 

to predict injury at an 
individual level”

Training Load Monitoring 
Full Access Available

Understand the Concepts
To understand the findings of this paper, coaches 

will need to be familiar with the following concepts:

Acute: Chronic Workload Ratio
Session-Rating of Perceived Exertion (RPE)

“As recommended by 
the IOC, it may be the 

rate of load application 
that is a more 

pertinent measure 
associated with injury”

https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
https://www.scienceforsport.com/acutechronic-workload-ratio/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5673663/
https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
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“Since periodization theory first emerged, the science 
of stress has evolved extensively from its historical 
roots. This raises a fundamental question: if the original 
scientific platform upon which periodization theory 
was founded has disintegrated, should we critically re-
evaluate conventional perspectives through an updated 
conceptual lens?”

Two key reviews have recently been published that 
have challenged the traditional view that a periodized 
program is the current best coaching practice.

Periodization Theory: 
An Analytical Review
Is Periodization Really Best Practice for Planning Training? 

Periodization Theory
Full Access Available

Key Arguments
• The disconnect between periodization doctrine and academic insight and progressive coaching 

practice continues to grow.
• The theory underlying periodization is based on two falsehoods: i) that adaptation to physical 

exercise follows a predictable trajectory, and ii) training outcomes are directly mediated by the 
training parameters. 

• Instead, planning should follow a more flexible athlete-centred approach, understanding the 
complex trade-offs of structuring training effectively.

• “We need goal-directed coherence, but simultaneously must facilitate seamlessly consistent course 
corrections in response to dynamically emerging information. Insufficient variation (training 
monotony) amplifies the probability of negative outcomes, yet too much variation disperses adaptive 
energy and dilutes training gains. Persistent change drives positive adaptation, but sudden change 
elevates injury risk . We need a focus on event-specific movement skills, but excessive specificity 
accentuates structural wear and tear and amplifies the probability of overuse syndromes. Effort 
must be balanced with recovery. Desired benefits must be weighed against inevitable risks.”

“The theory underlying 
periodization is based 

on two falsehoods: 
i) that adaptation 

to physical exercise 
follows a predictable 

trajectory, and ii) 
training outcomes 

are directly mediated 
by the training 

parameters.”

https://link.springer.com/article/10.1007/s40279-017-0823-y
https://link.springer.com/article/10.1007/s40279-017-0823-y
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Training periodization is a common concept that coaches 
utilise to design training programs, and it is widely taught 
on coaching and sports science courses across the globe. 
Periodization schemes can be very complex, and there are 
multiple periodization models, including linear, non-linear, 
daily undulating, and block. However, it’s currently unclear 
whether it is periodization that “works”, or whether athletes 
simply need variation in their training – which isn’t the same 
thing.

Two papers in this area can help guide our thinking. The first, 
“Periodization Theory: Confronting an Inconvenient Truth” is 
a guide to the issues inherent within periodization theory. 

The second, a recent systematic review published in Frontiers 
in Physiology reviews all the research to date comparing 
periodized training to non-periodized training, in order to 
enhance our understanding of whether training periodization 
is effective. The authors found a big problem in the body 
of research; the studies compare periodized training to an 
athlete’s standardised training. This is problematic, because 
when athletes undertake their standardised training, there 
isn’t much variety in there; to better understand whether 
periodization is effective, we need to compare periodized 
training with a varied training program—and, as of yet, that 
hasn’t happened.

Latest Research

Research Review
by Craig Pickering

“The claim that a universally ‘best’ periodization framework exists, however, is only sustainable 
if humans respond to imposed training stress along predictable trajectories, in generalized 
timeframes, and conforming to predictable dose/response relationships. Contemporary 
evidence, however, clearly demonstrates this position is no longer logically defensible.”

Meta-Analyses Comparing Periodized  
and Non-Periodized Exercise Programs
Full Access Available

Key Arguments
• A review of meta-analyses does not support the view that periodized programs 

are superior to non-periodized programs with sufficient variation. 
• No reliable evidence to support that periodized programs could be used to 

manage timing of physical adaptations. 
• Further research is required to support the benefits of periodization. 

“There is no 
reliable evidence to 

support the claim 
that periodized 
programs could 

be used to manage 
timing of physical 

adaptations. “

Figure 1.1: An outline of the factors that influence the unique 
individual response to training stimuli 

https://www.frontiersin.org/articles/10.3389/fphys.2019.01023/full
https://www.frontiersin.org/articles/10.3389/fphys.2019.01023/full
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Drive for Skinniness and Injury Risk
Full Access Available

Reducing the prevalence of injuries in our athletes is hugely 
important, with research suggesting that performance success 
or failure is determined by the athlete’s availability to undertake 
training sessions. One important aspect in enhancing athlete 
availability is ensuring that they consume sufficient energy to 
support their training. A recent study explores this further. Here, 
the authors explored “drive for thinness” and injury prevalence 
in a group of female collegiate athletes, finding that the athletes 
with a high drive for thinness had significantly more injuries 
than the low drive for thinness group. As an increased drive for 
thinness is likely associated with a reduction in energy intake, this 
isn’t all that surprising – but it underlines the link between lack of 
energy and increased risk of injury.

Research Review
by Craig Pickering

• The female athlete triad is the combination of low energy 
availability, menstrual dysfunction and low bone mineral 
density. 

• Read more about the Female Athlete Triad here.
• Female athletes with a higher ‘drive for thinness’ were 

significantly more likely to be injured during their 
competitive season.

Key Findings

What is a Drive for Thinness?
’Drive for Thinness’ in this study refers to the athlete’s self-reported attitudes to eating, physical 
appearance, and anxiety about weight. The athletes’ drive for thinness was measured by asking 

the participants to complete an ‘Eating Disorder Inventory’ questionnaire. 

Read a Review of the Eating Disorder Inventory - Click here
Download an Eating Disorder Inventory Questionnaire - Click here

https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
https://www.mdpi.com/2411-5142/4/3/52/htm
https://www.mdpi.com/2411-5142/4/3/52/htm
https://bjsm.bmj.com/content/48/4/289#targetText=The%20Female%20Athlete%20Triad%20is,3)%20low%20bone%20mineral%20density.
https://www.researchgate.net/publication/233165202_Review_of_the_Eating_Disorder_Inventory-3
https://mel0201clsprod.blob.core.windows.net/uploads/athletics/research/eating-disorder-examination-questionnaire-ede-q.pdf
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Latest Research

Nordic Hamstrings Exercises 
for Injury Prevention

Abstract Available

• Programs that include Nordic Hamstring Exercises reduce 
hamstring injuries by up to 51%. 

• Effective intervention for injury prevention across different 
athletes and different events/sports. 

Key Findings
   Hamstring injuries are very common in athletes who sprint, 
and, as a result, in recent years there has been substantial 
interest in being able to significantly reduce the prevalence 
of hamstring injuries in these athletes. One exercise with 
demonstrated effectiveness is the Nordic Hamstring Exercise 
(NHE). A recent systematic review and meta-analysis—the 
highest level of scientific evidence—reported a 51% reduction in 
hamstring injuries in athletes undertaking the NHE compared to 
a control group. This suggests that, if reducing the occurrence of 
hamstring injuries in your athletes is important, it might be worth 
including the NHE in your programming.

Research Review
by Craig Pickering

https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30808663
https://www.ncbi.nlm.nih.gov/pubmed/30808663
https://youtu.be/TO47AQuYphE
https://youtu.be/TO47AQuYphE
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Caffeine and Performance
Abstract Available

  Caffeine is a well-established performance-enhancing 
aid, and, best of all, it’s legal! However, whilst we know 
caffeine is ergogenic, we don’t actually know what dose of 
caffeine is optimal. This is an important area to enhance our 
understanding, because we don’t want athletes to over- or 
under-consume caffeine. Back in 2014, an important review 
article suggested that caffeine doses of less than 3 mg/kg 
might be performance-enhancing; this was an interesting 
finding, because the commonly accepted optimal caffeine 
dose is 3-6 mg/kg. However, in a recent paper, I suggested 
that we can’t know for sure how effective this 3 mg/kg is from 
a performance enhancement perspective, because rarely is 
this dose compared against the currently accepted optimal 
dose. If we don’t directly compare <3 mg/kg and >3 mg/kg, 
then we don’t know which is better – which is why future 
research in this area is important.

Research Review
by Craig Pickering

• Caffeine is generally considered ergogenic at doses of 3 
to 6 mg/kg; however, research suggests lower doses (≤3 
mg/kg) may also be ergogenic.

• At present, it is not clear whether the ergogenic benefits 
of a lower dose of caffeine are the same as more standard 
doses, which may have important implications for 
athletes seeking to harness caffeine’s ergogenic effects.

Key Findings

Understand the Topic
Caffeine and Exercise - Review
Caffeine and Exercise - What Next
Exercise and Sport Performance with Low Doses of Caffeine

Caffeine on the AIS Sports 
Supplement Framework

Caffeine is listed as a Group A supplement 
on the framework. This suggests that there is 
“strong scientific evidence for use in specific 
situations in sport using evidence-based 
protocols”. 

Caffeine is recognised as a ‘Performance 
Supplement’ on the framework, meaning it is 
best used with an individualised and event-
specific protocol, with the expert guidance of 
an accredited sports dietitian. 

Click here to download the full Sports 
Supplement Framework. 

“Caffeine is now 
one of the most 

well-established 
ergogenic aids, 

with performance-
enhancing effects 

across a wide 
range of exercise 

modalities”
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https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0899900719300899?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0899900719300899?via%3Dihub
https://www.researchgate.net/profile/Terry_Graham/publication/11766595_Caffeine_and_exercise_metabolism_endurance_and_performance/links/5473b36a0cf29afed60f5972/Caffeine-and-exercise-metabolism-endurance-and-performance.pdf
https://link.springer.com/article/10.1007/s40279-019-01101-0
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4213371/
https://ais.gov.au/__data/assets/pdf_file/0004/698557/AIS-Sports-Supplement-Framework-2019.pdf
https://ais.gov.au/__data/assets/pdf_file/0004/698557/AIS-Sports-Supplement-Framework-2019.pdf
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Research Review

Do Athletes Need More Zinc?
Detailed Abstract Available

• Zinc plays an important role in immunity from sickness, 
energy metabolism, and antioxidative processes. 

• For the general population, sufficient amounts of zinc 
are consumed from a healthy diet. However, significant 
changes in how zinc is processed in the human body 
occur after intense aerobic exercise.

• Athletes who regularly perform aerobic exercise have 
lower serum zinc concentration than a control ‘non-
training’ population, even when athletes have greater 
zinc intake. 

• Athletes may have a significantly greater dietary zinc 
intake requirement than the general population. 

Key Findings

Zinc on the AIS Sports 
Supplement Framework

Zinc lozenges are currently listed as a GROUP 
B supplement on the Australian Institute 
of Sport’s Supplement Framework (as of 
September 2019). This means that there 
is “Emerging scientific support, deserving 
of further research. Considered for use by 
athletes under a research protocol or case-
managed monitoring situation.”

Click here to download the full Sports 
Supplement Framework. 

This recent systematic review and meta-analysis shows that 
athletes tend to have lower concentrations of zinc in their 
blood than non-athletes, even when they’re consuming the 
Recommended Daily Allowance (RDA) of zinc. This suggests 
that heavy training may increase the zinc requirements of 
athletes, meaning that they need to consume more than the 
RDA of 8 mg. Zinc is commonly found in animal products, such 
as red meat (~5mg per 100g) and shellfish (~7.5mg per 100g).

Research Review
by Craig Pickering

https://www.researchgate.net/profile/Ermanno_Rampinini/publication/322687778_Despite_association_the_acutechronic_work_load_ratio_does_not_predict_non-contact_injury_in_elite_footballers/links/5a741de5aca2720bc0dc4137/Despite-association-the-acutechronic-work-load-ratio-does-not-predict-non-contact-injury-in-elite-footballers.pdf
https://www.ncbi.nlm.nih.gov/pubmed/29164533
https://www.ncbi.nlm.nih.gov/pubmed/29164533
https://ais.gov.au/__data/assets/pdf_file/0004/698557/AIS-Sports-Supplement-Framework-2019.pdf
https://ais.gov.au/__data/assets/pdf_file/0004/698557/AIS-Sports-Supplement-Framework-2019.pdf
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Everything That We Know 
About the Sprint Start

Full Access Available

This paper is an overview of all the biomechanics research on the 
sprint start to date. Well worth a read if you’re interested in this area 
and coaching sprinters at an intermediate/advanced level.

Key Messages
• Although there appears to be no universal optimum body 

configuration in the “set” position, medium block spacings, which 
facilitate hip extension and a substantial rear leg contribution, 
should be encouraged.

• Increasing the distance between block placement may be an 
effective strategy for athletes with low hip angular velocity. 

• Shorter block exit fight times and longer first stance contact 
times are evident in higher performing sprinters.

• Greater average force production during the push against the 
blocks, especially from the rear leg and particularly the hip, 
appears to be important for performance.

• During the first stance phase, a “stiff” ankle joint and energy 
generation by the knee extensors appear to be important 
features of performance.

• The knee joint is an important energy generator during the first 
stance phase. This may be because of the body configuration and 
ability to extend the knee from touchdown in contrast with the 
later phases of a sprint.

https://link.springer.com/article/10.1007/s40279-019-01138-1
https://link.springer.com/article/10.1007/s40279-019-01138-1


Page 15/90

Latest Research


	Contents
	Strength for Sprinting
	Fosbury Flop Youth Coaching Guidelines 
	Methods of Kinematic Analysis in the Long Jump
	Top 5 Tips for Building a New Coach-Athlete Relationship
	Featured Resource
	The Prevalence of Injuries in Athletics
	Hamstring Injury
	Preventing Dropout in the Ultramarathon
	The Latest Research
	Marathon Training and Performance: Sub 3 Hours 
	Quick Facts: Protein Intake
	Could the Future Edge  in College Sports be  Mental Wellness?
	Callling Time

