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Perimenopause & Menopause

Metabolism and mitochondria

Muscle mass and body fat

Nervous system, stress and HRV

Macronutrients and eating for exercise 

Somatotypes and circadian rhythms 

Putting it all together 
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In 1985 the NIH published a report warning  that ‘the historical lack of data/research focusing on 
women's health concerns has compromised the quality of health information and care available 
to women (USA) 

It took until 1993 for Congress to pass a bill requiring women to be included in clinical trials 

Prior to this, women had been excluded from studies of most drugs for ‘safety’ reasons 

To this day, some of the most underfunded diseases are the ones that primarily affect women 
(CFS, migraine, anorexia and endometriosis) 

Science often overlooks sex specific variable

Australia still has no formal regulations that require women to be used in studies (as of 2022) 

National Institute of Health (NIH) 

3



Energy & vitality during perimenopause and beyond 4

Menopause and perimenopause
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Hormonal variations will cause changes that are as complex to study as puberty

Fluctuations of perimenopause hormones are so variable that they affect all body systems

Clinical trials are often too reductionistic to translate for individual women

Menopause

5



Energy & vitality during perimenopause and beyond

Microbiome

HPA axis

Cardiovascular system

Sleep architecture

Insulin sensitivity 

Cellular detoxification

Mitochondria

Immune system 

Substrate utilisation with exercise

Body composition and metabolism 

30% of the human genome is behaving differently in men and women

How women are different
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Average life expectancy of women is 81

Average age to hit menopause is 51/52

Perimenopause can be 1-7 years on average

40% of life will be post menopause

The statistics
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Hormonal changes of perimenopause
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E2 – Oestradiol/Estradiol

Anabolic

Supports structure and function of muscles 

Declines with age

With loss = harder to maintain and make muscle 

Promotes insulin sensitivity

Regulate hunger and satiety hormones 

Increases serotonin and prevents its breakdown

Helps control cortisol levels 

Helps calcium absorption and its urinary loses 

Oestrogen and progesterone 
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Progesterone

Catabolic 

Anti-inflammatory 

Assist in bone density 

Supports grey matter in the brain and BDNF 

Helps with pain tolerance, calming and antianxiety

Stabilises connective tissue 
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Recalibration of
perimenopause 
and beyond
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Loss of progesterone: 

Destabilisation of the HPA axis, sleep disturbance, increased androgen exposure

High & fluctuating estrogen: 

Histamine and mast cell activation, irritability and sleep disturbance, estrogen withdrawal

Testosterone dominance: 
Insulin resistance, weight gain, and shift from gynoid to android body shape

A drop in oxytocin: 
Anxiety, lower libido, sleep disturbance, increased appetite, insulin resistance

Eventual shift to lower estrogen: 

Temporary energy crisis

Possible metabolic consequences
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The energy systems

Anaerobic Aerobic

Phosphate
Energy 
System

Lactate 
Energy 
System
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Energy for muscle contraction
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Usage of carbohydrate and fat during exercise 
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Metabolism and mitochondria
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Supporting mitochondria

Healthy insulin levels

Oestrogen and progesterone

Adequate melatonin production

Healthy thyroid function 

Exercise/movement

Intermittent fasting

Circadian rhythm alignment

Adequate sleep/rest

Mitochondria
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Damage to mitochondria

Alcohol, smoking

Pesticides, antibiotics

Statins, paracetamol 

Lack of exercise, loss of muscle

Vegetables oils (diet high in Omega 6) 

Overeating, high fructose corn syrup consumption
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Issues of Energy Production
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Dysfunction in the mitochondria creates issues 
with aerobic respiration and a move to 
anaerobic pathways

Increased fatigue and less fat being burned as fuel  

Stress and sleep deprivation cause oxidative 
damage to mitochondria 

High blood glucose increases production of ROS 

Increased ROS inhibits insulin signalling pathways 
and interferes with the oxidation of Acetyl CoA

Increasing lipid and free fatty acid deposition in 
insulin target tissues 

Contributing to obesity, Type 2 diabetes and 
potentially PCOS



Energy & vitality during perimenopause and beyond

Nutrients to Support Mitochondria and ATP
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Coenzyme Q10 – cellular respiration, 
mitochondrial function, reduce ROS, 
antioxidant, membrane stabiliser

Curcumin – reduce chronic and acute 
inflammation, cox 1 and 2 inhibitor 

Magnesium and taurine

Probiotics – microbiome, gut, 
immune support 

Carnitine – Fatty acid metabolism 
within the mitochondria

B12 – energy production and red 
blood cells

Glutathione – antioxidant and 
mitochondrial health

Alpha lipoic acid – antioxidant, cell 
metabolism that leads to ATP production

Vitamin C – antioxidant and biosynthesis 
of carnitine

Omega 3 fatty acids -mitochondria 
membrane phospholipid component

Zinc - inhibits mitochondrial ROS 
generation  

Selenium – antioxidant 

Polyphenols 
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Sarcopenia and mitochondria
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Loss of muscle means loss of mitochondria  

Maintain muscle mass = maintain mitochondrial numbers 
and function, slows the aging process

Periodized aerobic training in a low carb state (1-2 times 
per week) can activate mitochondrial biogenesis pathways 
(Bartlett et al., 2015)

Strength training 2-3 times week to maintain muscle 

Adequate protein intake to maintain muscle mass 

Exercise benefits glucose and lipid metabolism, skeletal 
muscle function and growth, maintain bone density and 
assists insulin sensitivity in adipose tissue 
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To counteract sarcopenia

19

Resistance training is the most potent and 
cost-effective treatment to prevent sarcopenia  

Protein intake 1.6-2.0gm/kg/day or higher to 
maximally stimulate MPS 

Leucine at >4.5gm per day in conjunction with 
strength training 

Creatine, adequate vitamin D and Omega 3’s 

(Thomas, Erdman, Burke, 2016) (Phillips, 2012) (Mettler, Mitchell, Tipton, 2010)(Phillips, Van Loon, 2011)
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Strength training 
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Approximately 20% women engage in strength 
training 2+ times per week

We start losing muscle around age 40 but it 
becomes more pronounced at peri-menopause

Loss of hormones (especially oestrogen)
accelerates your loss of muscle mass and 
bone density

Studies have shown lifting weights even 1 time 
per week to decrease risk of heart attack, stoke 
and CV risk 

(Thomas, Erdman, Burke, 2016) (Phillips, 2012) (Mettler, Mitchell, Tipton, 2010)(Phillips, Van Loon, 2011)
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Exercise

Aerobic for cardiovascular health and 
mitochondrial biogenesis, reduces insulin 
resistance and elevates mood  

Strength/lifting heavy – maintain and build 
muscle, bone density, increase metabolism, 
reduces insulin resistance and improves body 
composition 

HIIT/sprint training – stimulate MPS, metabolic 
enhancement, increase cardiovascular health, 
decreases waist circumference and improves BMI 

Stabilising/Plyometric exercise (jump, skip, side to 
side) supports bone, muscle and connective tissue

Walking, yoga, Pilates, stretching and core work 
increase flexibility, limit cortisol, improve posture 
and aid in injury prevention

@stacysims – Next Level book, website
@steph_gaudreau – website, podcast etc
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Pre-exercise eating

Fasted only 1-2 times per week (aerobic only) 

Small carbohydrate snack before (10-50g)

Protein or BCAA’s can be an alternative (10-15g)

Decreases cortisol and stress on the body

Energy for exercise! Stronger, harder and recover better

Supports immune system 
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Post exercise fuelling window

1-2 hours, optimum is 30ish minutes 

Glycogen replacement, glucose control 

Muscle recovery and synthesis (MPS) 

Catabolic to anabolic

Decreases cortisol

Supports microbiome

Reduces risk of low energy availability (LEA) 

Supports immune system 

Eat a meal not a snack 

3:1 or 2:1 ratio of Carb:protein
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Macronutrients
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Carbohydrates
Rest days/light exercise: 2-2.5g/kg/day

Exercise of 1-2 hours: 2.5-3g/kg/day

Exercise of 2+ hours: 3-5g/kg/day

Focus on intake pre- and post-exercise

Protein
1.6-2.2g/kg/day

Higher amounts on strength days or weight loss

Lower end on endurance or light exercise days 

30-40grams with in 30-45 minutes post training 

With every snack 

Fat
.75-1.25g/kg/day

Depends on exercise volume and body fat goals 

and body type 
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Heart rate variability (HRV) (doi.org/10.3389, www.elitehrv.com)
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The best-functioning hearts react to and recover from 
stressors quickly, causing heartbeat intervals to vary

Progesterone has a calming effect on autonomic 
nervous system 

Vagal tone is a great indicator of how well we can relax 
after experiencing stress

Its an interplay of sympathetic and parasympathetic NS

Describes the variability in time between heart beats

Higher HRV = more resilient to stress 

Lower HRV = less stress resilient, can be a sign of 
inflammation, fatigue, poor sleep, chronic pain etc.  
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Supporting HRV flexibility and the nervous system 
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Breathing exercises

8 hours of sleep, rest and naps

Hydration, less alcohol

Healthy diet (leafy greens)

Work life balance, gratitude

Time in nature, yoga, stretching

Meditation, weighted blanket 

Whoop band, Oura ring etc.

Sunlight and outdoor exercise 

Breakfast, especially protein by 10am

Vagal nerve tone (sing, hum, gargle, chewing gum) 

Herbs for the nervous system such as; Withania, 
Passionflower, Ziziphus, Lemon balm

Zinc, B complex, magnesium, taurine and glycine 
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Nervines and adaptogens
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Skullcap

Ziziphus

Motherwort 

Passionflower

Valerian 

Melissa

Schisandra

Withania

Rhodiola

Rehmannia

Ginsengs

Codonopsis

Astragalus 

Mushrooms 

Licorice 

Target the HPA axis and help with 
energy, fatigue, inflammation, 
cortisol levels, anxiety and 
vasomotor symptoms
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Metabolic effects of menopause
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Compared pre-, peri- and post-menopausal women and 
their body composition, fat distribution and metabolism both 
at rest and during exercise.

Perimenopause experiences
vasomotor symptoms 

advanced changes in body comp

increased risk of osteoporosis, CVD and metabolic syndrome 

accelerated loss of lean body mass and bone density  

Perimenopause is the most opportune window for lifestyle 
intervention!
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Reasons for weight gain
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Gut dysbiosis

Chronic inflammation

Thyroid issues

Nervous system dysregulation

Insulin resistance, fatty liver

Medications

Loss of muscle/sarcopenia

Lack of exercise

Mitochondrial dysfunction/loss 



Energy & vitality during perimenopause and beyond

Parameters to measure
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Weight

Body measurements (chest, waist, bum/hips)

Lean body mass/muscle mass

Body fat (19-32% considered healthy)

DEXA, Bioimpedance or bodpod

Get a baseline of your measurements just like 
we do with hormones

Know your body type/somatotype (ph360.me)
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Metabolism
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Thermic effect of food 10%

Basal metabolic rate 70%

Exercise and movement 20% 
(most variable)

Set point theory 
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Adaptive Thermogenesis (AT)
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The metabolic alteration to minimise the 
degree of energy deficit created by continual 
energy restriction (CER) 

One study found a decrease in total daily 
energy expenditure (TDEE) by 6-18% due to AT 

Decrease thyroid hormones (T3 and T4) 

Change in appetite regulating hormones 
(ghrelin/leptin)

Potential increase in cortisol

Do not under fuel! 

(doi:10.1038/ijo.2010.184.)
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Intermittent dieting
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Intermittent energy restriction 

Used to decrease fat mass while sparing fat 
free mass/muscle 

A break in calorie restriction will attenuate 
some of the adaptive responses to long term 
calorie restriction

One study found alternate day fasting only 
decreased total daily energy expenditure 
(TDEE) by 1% 

2/7 or 14/28 days

(doi:10.3390/sports7010022)
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How to apply IF or cyclical dieting
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Find what works for you
14/10, 12/12 eating window

Alternate day fasting (ADF)  
(0-500 calories on fast days) 

Fasting mimicking diet (FMD)
(5 days low calorie) 

5/2 (two days of 500-700 calories) 

Cyclical dieting ( 1-2 weeks) 
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Altered eating and sleeping patterns 
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Circadian misalignment 

Decreases leptin and increases ghrelin levels

Increases glucose and insulin levels

Disrupts the cortisol rhythm 

Thus, affecting endocrine and adipose tissue metabolism 
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Greater caloric intake at breakfast versus dinner
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Weight loss 

Improves fasting glucose levels 

Insulin sensitivity

Healthy blood lipid profiles
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Lack of sleep
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Harder to lose body fat

Decreases fat oxidation and increases 
carbohydrate dependence 

Inhibit muscle gains from exercise

Increase hunger and cravings for sugar and 
starchy carbohydrates 

Increases inflammation and BP 

Decreases heart rate variability (HRV)
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Sleep hygiene 
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7.5-8 hours

Circadian alignment

No/low alcohol and caffeine 

Magnesium bisglycinate

Digestive herbs/Vata tea 

Sleep herbs

Melatonin rich foods or supplement 

Bed before 10 (Ayurvedic clock) 

Bath before bed 

Cool room, dark, white noise

No blue light/screens 
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What to consider 
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Exercise – cardio, weights, HIIT, strength training 

Eating before and after training  

Address hormones and insulin resistance

Cyclical/intermittent dieting 

Eating by 10am even if doing IF (cortisol) 

3 meals no snacks

Optimum protein and leucine intake 

Protein threshold theory – eat protein first 

Larger meals at breakfast/lunch, smaller at dinner

Know your calorie and macro needs 
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More ideas 
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Stress reduction/cortisol control

Track your heart rate variability  

Nature therapy/forest bathing 

Learn your somatotype 

Supplements/herbs to assist in weight loss, 
adrenals, nervous system and mitochondrial health 

Analyse cravings, deficiencies and habits 

Change up your exercise (SAID/specific adaptation 
to imposed demands) 

Cold thermogenesis/showers/bathing/less clothing 
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Thank you
Kira Sutherland


