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Objective of the Thesis

To create a proper fueling protocol 
for female athletes, focusing on the 
influence of ovarian hormones and 

baseline sex differences have on 
macronutrient metabolism and 

energy needs. 



Only 32% of sports science 
studies include female 

athletes.



14% of sports science studies 
take hormone levels into 

consideration.



6% of sports science research 
studies are done exclusively 

on women.



0.5-1% of studies use 
gold-standard methodologies 

to confirm hormone levels.



Data Collection

Exclusively collected data from scientific papers, journal articles and 
studies.

Synthesized data from over 180 papers in reputable journals such as 
Sports Medicine, JISSN, Applied Physiology, Journal of Clinical 
Endocrinology & Metabolism, Medicine & Science in Sports & Exercise.

Specifically researched applied hormonal effects across the 
menstrual cycle and after menopause.
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E2 & P4 Effects on Carbohydrate Metabolism



E2 & P4 Effects on Lipid Metabolism



E2 & P4 Effects on Protein Metabolism

● Muscle growth and maintenance is a 
product of protein metabolism.

● E2 slightly enhances muscle mass, 
performance, quality and repair 
capabilities

● Progesterone is marginally catabolic, 
increasing muscle breakdown.

● Overall, these effects do not largely 
affect muscle growth and quality.



E2:P4 Ratio Importance
● Estradiol and Progesterone 

exhibit antagonistic effects.

● Estradiol shifts substrate 
utilization towards higher 
amounts of fat oxidation, and 
lower amounts of carbohydrate 
oxidation.

● When Progesterone is present 
alongside Estradiol, the effects 
are largely canceled out.



How do this impact fueling protocols?
● Carbohydrate and protein intake 

become even more important! 

● Female athletes have to rely more 
on exogenous carb sources while 
training. 

● Progesterone increases 
importance of protein intake. 

● However, energy availability is 
the most important factor.









Fueling Protocol
● The main priority for fueling to 

adequate energy intake with a net zero, 
or net positive energy balance.

● This is achieved by ≥45 kcal per kg of fat 
free mass every day. 

● Carbohydrate intake should be between 
5-12 g/kg/day.

● Protein intake should be between 
1.3-2.2 g/kg/day.

● Fat intake should be between 20–30% of 
daily calories.



What does like look like in practice?

● Weight: 57 kg
● Fat Free Mass: ~46 kg
● Weekly running 

amount: 50-60 km
● Strength training 

sessions: 3-4x per 
week

● Various other sports 
(skiing, hiking, 
mountaineering, etc.)

● Minimum daily 
intake: 2,000 kcal

● ~3,000 kcal per 
day (more on long 
run days)

● ~400-600 g of 
carbs

● ~120 g of protein
● ~40-60 g of fat



This applies to so much more…

Women across the world are 
under-represented in science, and not 

taught about their physiology. The 
health ramifications are more present 

than ever.



Thank you!
Any Questions?


