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OVERVIEW

•Physiological considerations for female specific 
nutrition conversations 

•Creatine specific applications



SEX SPECIFIC CONSIDERATIONS

Elliott-Sale et al. Methodological considerations for studies in sport and exercise science with women as participants. Sports Medicine. 2021

Moore et al. Fuelling the female athlete: Carbohydrate and protein recommendations. EJSS 2021

Wohlgemuth, Smith-Ryan et al. Sex differences and considerations for female specific nutritional strategies. JISSN 2021

Luteal

↑ Energy Expenditure

↑ Protein Oxidation (>1.5 g/kg)

↑ Fat oxidation

↑ Fluid Retention & ECF Shift → Dehydration

Follicular

↑ CHO utilization

Greater CK/IL6 (inflammation)

↓ Sleep



ACTIVE WOMEN –CONSIDERATIONS FOR LIFESPAN



• Potential Mechanisms for support in Women

• Relevant Female Physiology

• Hydration

• Performance

• Depression

• Cognition



POTENTIAL 
MECHANISMS

• Satelite cell and myogenic transcription factors

Improve muscle protein kinetics

Metabolic buffer

Glycogen regulation

Calcium

Oxidative stress & inflammation

Volek & Rawson et al. Nutrition 2004.



Menstrual Cycle Creatine Supplementation

OC’s



CREATINE & HYDRATION IN WOMEN

• CrM (n=15)

• PL (n=15)

Moore et al. Changes in fluid distribution across the menstrual cycle in active females with creatine supplementation. NSCA 2022

• Significant increase in TBW in the LP for Cr vs. PL 

(p=0.021)

• Significant increase in ECF in LP for Cr (p=0.013)

• Significant increase in ICF in LP for Cr (p=0.041)
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CREATINE & BODY MASS

• Body mass does not 
appear to increase 
with Cr loading –
even in the luteal 
phase.
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• Pre-menopausal

• Collegiate Athletes

• Sport Performance
• Strength

• Fatigue

• VO2max

2016

Weight Gain?

↑ Strength & Power

↑ Anaerobic Performance



STRENGTH PERFORMANCE
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Effects of Creatine Supplementation on Strength Performance

Relative Effects



FATIGUE & EXERCISE 
PERFORMANCE
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Effects of Creatine Supplementation on Exercise Performance



CREATINE & FATIGUE

• CrM (n=19)

• PL (n=20)

• HRV

• 10 × 6 sec sprints

Gordon et al. Effect of short-term creatine monohydrate supplementation on exercise performance and recovery throughout the menstrual cycle. NSCA 2022

• Significant improvement in FI for 
CrM, in the LP.

• No difference in PP; possible 
effects in LP



SPORT PERFORMANCE
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Effects of Creatine Supplementation on Sport Performance



CREATINE CONSIDERATIONS IN PREGNANCY

• Creatine plays a role in energy metabolism 
throughout reproduction
• Fertilization

• Endometrium/myometrium

• Shift in maternal creatine metabolism
• Human placenta

• Prophylactic use for fetal hypoxia/perinatal brain 
injury, pre-term infants



Acid-Base Balance → pH

Antioxidant actions

Post-ischemic recovery of protein synthesis

Improve cerebral vascular function

Benzodiazepine receptor – immature brain

Uptake of glutamate

Stabilization of lipid membranes



POST MENOPAUSAL WOMEN

Chilibeck et al. Effects of creatine and resistance training on bone health in post-menopausal women. MSSE. 2014

Gotshalk et al. Creatine supplementation improves muscular performance in older women. EJAP 2008. 
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KEY POINTS

• Women have unique nutritional needs that  are influenced by:

• Menstrual cycle

• Age/menopause

• OC/pregnancy

• Creatine may provide unique benefits at all these life stages

• Education and products developed for women are needed



THANK YOU
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https://asmithryan.com
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