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My Background: Part Sport Scientist and Part Coach
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Chartered Professional Coach (ChPC)
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or R&D  at the Canadian Sport 

Institute Pacific 



Applying Sport 
Science:

Evidence based  
vs. 

“Scienciness”



“Scienciness” is not a new term, and where 
do coaches develop new knowledge?

Stoszkowski & Collins 2015 J. Sports Sci.

Dr. Dave Collins



And measuring the “typical” text book 
menstraul cycle is nearly impossible

D’Souza, A. C., et al. (2023). Menstrual cycle hormones and oral 

contraceptives: A multi-method systems physiology-based review of their 

impact on key aspects of female physiology. Journal of Applied Physiology 

”Textbook”

Mesen, T. B., & Young, S. L. (2015). Progesterone and the luteal phase: a 

requisite to reproduction. Obstet Gynecol Clin North Am, 42(1), 135-151. 

“Use of low luteal phase serum progesterone as a

diagnostic tool for LPD is plagued by the pulsatile

release of progesterone. Serum progesterone levels

can fluctuate 8-fold in a 90-minute period during the

midluteal phase and range from 2.3 to 40.1 pg/mL

during a 24-hour period in the same healthy subject.

Because this rapid fluctuation traverses almost the

entire range of luteal values, there can be no

standard for appropriate luteal phase progesterone

in fertile women”



McKay AKA, Minahan C, Harris R, McCormick R, Skinner J, Ackerman KE, and Burke LM. Female Athlete Research Camp: A Unique Model 

for Conducting Research in High-Performance Female Athletes. Med Sci Sports Exerc 56: 706-716, 2024.

What does cycle to cycle variability in 8 naturally 
menstruating athletes across 27 cycles actually look like?

100 % menstruated
• One athlete had a cycle length that ranged 23 to 44 days

• Yellow boxes represent urinary estrogen surge (only 59% 

of cycles)

• Only 59% ovulated (thus 41% of cycle were anovulatory)

• Handful of previous studies have found anovulation rates 

ranging from ~10 to 40%+ of recreational populations 

(Prior et al, PLOSOne 2015)

• What is the anovulatory rate in elite female athletes 

across different sports, with different training loads 

across their training careers?????!!!!!!!



Yet we get coaches on the internet (who 

have PhD’s) saying stuff like this?.....



No influence of MC in Rugby Players either…

“Evidence of changes in testing performance across a MC, or 

during active HC use, is insufficient to justify “phase‐based testing”

Smith, E. S., Weakley, J., McKay, A. K. A., McCormick, R., Tee, N., Kuikman, M. A., . . . Burke, L. M. (2024). Minimal influence of the menstrual cycle or 

hormonal contraceptives on performance in female rugby league athletes. Eur J Sport Sci, 24(8), 1067-1078. doi:10.1002/ejsc.12151



Assessing the evidence….

Murad, M. H., Asi, N., Alsawas, M., & Alahdab, F. (2016). New evidence pyramid. Evid Based Med, 21(4), 125-127. doi:10.1136/ebmed-2016-110401

Systematic reviews / Meta-Analysis are a lens (tools)

in which the totality and quality of the data are viewed 

(quality, validity, repeatability & statistical approach

considerations)



Generating 
Sport Science 
Evidence “In 

the Field”



Athletes / Coaches ahead of sport scientists? 

1972 and 1976 Olympics

Cox, G. R., Desbrow, B., Montgomery, P. G., Anderson, M. E., Bruce, C. R., Macrides, T. A., . . . Burke, L. M. (2002). Effect of different 

protocols of caffeine intake on metabolism and endurance performance. Journal of Applied Physiology, 93(3), 990-999.

2002

(30 yrs)

2008 Conference



T
Stellingwerff, T., Burke, L. M., Caldwell, H. G., Gathercole, R. J., McNeil, C. J., Napier, C., . . . Burr, J. F. (2025). Integrative Field-Based Health and Performance Research: A 

Narrative Review on Experimental Methods and Logistics to Conduct Competition and Training Camp Studies in Athletes. Sports medicine, 55(6), 1377-1403. 



T

Field-based sport research

Any study designed and data 

generated from research 

participant(s) undertaking 

competition (including competition 

results) and/or any training and/or 

medical/therapy interventions in 

their typical sporting training 

environments; for most 

athletes/sports this is outdoors in 

the practice field or competition 

venue. 

Sport ecological validity

A study design and study 

outcomes that are easily 

applicable and suitable to their 

unique athlete populations 

within a given specific sport or 

event. Cross-sectional 

descriptive field-based studies 

are often the only feasible 

research design for elite and 

world-class athletes.

KEY DEFINITIONS

Stellingwerff, T., Burke, L. M., Caldwell, H. G., Gathercole, R. J., McNeil, C. J., Napier, C., . . . Burr, J. F. (2025). Integrative Field-Based Health and Performance Research: A 

Narrative Review on Experimental Methods and Logistics to Conduct Competition and Training Camp Studies in Athletes. Sports medicine, 55(6), 1377-1403. 
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FIELD-BASED STUDY CONSIDERATIONS

Stellingwerff, T., Burke, L. M., Caldwell, H. G., Gathercole, R. J., McNeil, C. J., Napier, C., . . . Burr, J. F. (2025). Integrative Field-Based Health and Performance Research: A 

Narrative Review on Experimental Methods and Logistics to Conduct Competition and Training Camp Studies in Athletes. Sports medicine, 55(6), 1377-1403. 



Setting up mobile lab

Field Based Methods / Protocol 

Considerations
1) Environmental conditions (equipement and testing 

considerations)

2) Shipping vs. sourcing locally (e.g., calibration gases, blood 

supplies etc).

3) Power sources (voltage, amperage, adaptors, grounding, 

stability)

4) Biohazard (cleaning, waste disposal)

5) Local / regional laws

6) Health and safety (local/regional approaches)

7) Sound (background noise)

8) Collaboration considerations (local experts)
Stellingwerff, T., Burke, L. M., Caldwell, H. G., Gathercole, R. J., 

McNeil, C. J., Napier, C., . . . Burr, J. F. (2025). Integrative Field-Based 

Health and Performance Research: A Narrative Review on 

Experimental Methods and Logistics to Conduct Competition and 

Training Camp Studies in Athletes. Sports medicine. 

doi:10.1007/s40279-025-02227-0
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IMMERSIVE RESEARCH CAMPS 
- Years in the making –

Slowly building trust…Slowly developing methods…

T



IMMERSIVE RESEARCH CAMPS 

Benefits for high-performance athletes, 

coaches, and researchers

Host high level 

training 

environment for 

HP participants

Establish new 

resources/ 

techniques/ 

collaborations

Upskill  research 

camp personnel

Investigate applied science 

questions with tight control 

of research parameters that 

matter to the athletes / 

coaches (combining scientific 

testing rigour with high 

ecological validity)

Attract external 

funding for the 

sport or 

organisation

PR opportunities/ 

impact within lay 

and scientific 

community

Introduce younger 

athletes to elite 

cohort/ 

environment

Prof Louise Burke



CSmith, E. S., McKay, A. K. A., Ackerman, K. E., Elliott-Sale, K. J., Stellingwerff, T., Harris, R., & Burke, L. M. (2025). Female Athletes Report Positive Experiences as Research 

Participants. International journal of sport nutrition and exercise metabolism, 35(5), 433-443. doi:10.1123/ijsnem.2024-0182

Experiences of 89 female and 10 

male athletes (n = 48 

cyclists/triathletes, n = 19 race 

walkers, n = 22 National Rugby 

League Indigenous Women’s 

Academy players) who participated 

in 4 separate studies.

FEMALE ATHLETES REPORT POSITIVE EXPERIENCES



HOW DO WE KNOW 
STUDIES ARE 
APPLICABLE?





8 assessment factors, with scores ranging from -2 to +2 = a total score of -16 to +16



SUMMARY



Moving applied sport decisions from 
“intuition” to evidence based outcomes

Dr. Dave Clarke

Goal: over time, reduce # of decisions 

supported by weak sources of 

knowledge towards more valid sources

#1 focus of every applied sport scientist is to integrate 

validated individualized (athlete or team) monitoring 

and metrics to help drive informed decision making



How difficult new idea generation and 
implementation might be…

Hey, our interval 

power has 

stagnated – we 

might have an idea! 

Hey, our interval 

power has 

stagnated – we 

might have an idea!  

X 4 to 5 

that year

Several education 

meetings – science 

of HIIT, 

sport/athlete 

historical data etc.

Programming 

meeting with coach, 

plus auditing 

sessions, collecting 

data
Evidence based 

data collection, 

debrief, success



Placebo effect minimization vs. Belief effect maximization

Minimize “placebo effect” 

via questionnaire confirmed 

double-blinded

research designs

Maximize “belief effects” through

carefully worded and

presented implementation of

validated interventions 

Research Activities Applied Sport 

Interventions

VS



THANK YOU!


