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• Understand blood sugar basics and the 
concept of insulin resistance 

• Explain the bidirectional relationship 
between insulin resistance and 
conditions such as PCOS, perimenopause 
and gestational diabetes. 

• Describe nutrition and lifestyle strategies 
that support balanced blood sugar in 
women

Objectives

• Recognize the periods of time in a 
women’s life when hormone fluctuations 
effect blood sugar regulation



 1. Body Composition 

2. Stress and Cortisol Sensitivity

3. Hormonal Fluctuations 

 - During our Menstrual Cycles 

 - During Pregnancy 

         - During Peri/Post Menopause

         -PCOS – Polycystic Ovarian 
Syndrome 

Women + Blood Sugar 

W h y  a r e  w e  s o * u n i q u e *
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Blood Sugar 
Basics 
W hy  d o e s  i t  h a p p e n ! ?  

Multifactorial 

- Diet- especially intake of refine carbs and sugars 

- Chronic Caloric Surplus

- Physical Inactivity 

- Poor Sleep 

- Chronic Stress 

**All of which contribute to visceral fat 
storage which increases insulin resistance as 
well 

- Hormones!! 

- Genetic History 

- Inflammation



Exercise

• Movement in general increases insulin sensitivity– muscles use 
more glucose during and after exercise

• Exercise can reduce blood sugar both immediately after a 
workout and long term. 

• Research shows the best effects on blood sugar is a from a mix of 
both aerobic (walking) and resistance training. 1

• MUSCLE- is a major site for glucose disposal. 
• The more muscle you have the more glucose you can store and 

burn

• Muscle cells are highly sensitive to insulin (especially after exercise) 

Blood Sugar 
Basics 

Sleep, Stress + Exercise Impact



Body Composition

Impact: muscle is a primary site for glucose uptake after meals. Women typically 
have less lean muscle mass then men, which can reduce glucose disposal 
efficiency 

Result: may lead to high post-meal blood sugars and slightly reduced insulin 
sensitivity, especially if muscle mass is low 

Lower 
muscle mass

Impact: Women tend to have more total body fat, especially subcutaneous fat. Women also 
store more fat in the hips, thighs and buttocks vs men who tend to store more in the 
abdomen. 

Protective effect: This fat pattern is less metabolically harmful then visceral belly fat, which 
may be somewhat protective from insulin resistance despite high fat percentages.  2

Risk factor: however, when visceral fat increases (e.g stress, menopause, PCOS) the risk for 
insulin resistance increases. 

Higher fat 
mass 



Sleep 

• Poor sleep (less than 6-7 hours)– increases insulin resistance + 
hunger hormones (increases ghrelin and decrease leptin) 3,4

• Poor or insufficient sleep disruptions can cause issues with your 
natural cortisol (stress hormone) rhythm 

 -Higher evening cortisol levels 

 -Blunted or delayed morning cortisol rise 

 -Overall dysregulated stress response

•  Cortisol tells you liver to release stored glucose (gluconeogensis)

• This can lead to high fasting glucose and impaired glucose 
intolerance through out the day 

Blood Sugar 
Basics 

Sleep, Stress + Exercise Impact



Stress hormones (like cortisol) are released by the adrenal  
glands in response to physical or emotional stress

If significant enough, this will stimulate glucose output by 
the liver and by reducing glucose uptake in the tissues

This is a survival mechanism to provide quick energy 
during acute stress “fight or flight”. 

If you’re in chronic fight or flight you can imagine the toll 
this can take on your glucose levels and eventually your 
insulin sensitivity. 

For women specifically: 

-Estrogen enhances cortisol receptor sensitivity- this 
means women’s cells can respond more strongly to cortisol 
at certain times. 

-Progesterone- has more of a modulating effect–may 
buffer cortisol’s impact

* This leads to fluctuations in cortisol levels and sensitivity 
throughout a women’s menstrual cycle

Chronic elevated cortisol also promotes visceral fat (belly 
fat accumulation– which is strong linked to insulin 
resistance) 5

Stress Hormone Impact





Follicular Phase (Day 1-14)  Ovulation ( ~14 days) 

• Hormones: Estrogen low and starts to rise, low progesterone

• Glucose Impact: 

• Estrogen promotes improved insulin sensitivity

• Stable blood sugar – often easier to manage glucose levels

• Some studies show there may be some increased chance of 
time below range 6, 7

• Practical tips: 

-Focus on balanced meals with complex carbs 

-High fiber intake (chia, oats, beans, berries etc.) and cruciferous 
vegetables to support estrogen metabolism

-Take advantage of higher energy levels-great time for more 
intense exercise – make sure to consume protein + carbs post 
exercise

• Hormones: Estrogen peaks w/ an LH surge to trigger 
ovulation, hormone dynamics are shifting

• Glucose Impact: 

• Still good insulin sensitivity, but some may see increased 
variability (spikes + dips)

• Potentially slight increase in appetite and energy needs

• Practical tips: 

-Nutrition/Exercise tips same as follicular phase 

-Mindful of rising carb cravings- estrogen can increase 
dopamine which may trigger more reward seeking 
behaviors (processed foods+ sweets) 8

Your Monthly Cycle and Glucose Shifts



Luteal Phase (15-28 days) Menstruation (Days 1-5 -- also the beginning of  luteal phase) 

• Hormones: Progesterone rises, estrogen declines 

• Glucose Impact: 

• Promotes insulin resistance (body is less efficient at moving glucose 
into cells)  Could result in higher fasting glucose or more 
pronounced post-meal spikes. 

• Likely increased fatigue (estrogen –gas pedal, progesterone breaks) 
which can indirectly effect glucose

• PMS- if progesterone drops early, too fast or is low– increases 
anxiety, tension and cortisol surges which can impact blood sugar

• Practical tips: -Introduce anti-inflammatory foods + iron rich foods  
support to help with energy  

-Be strategic with carbs– avoiding high- glycemic carbs (like white bread and 
sweets)  and be diligent about pairing carbs with protein 

-Short walks or movement after meals can help improve glucose spikes

-Support your stress and sleep

• Hormones: Progesterone + estrogen low – estrogen slowly on its way up 

• Glucose Impact: 

• Mixed- some experience better glucose control during menstruation 
(there insulin sensitivity gets better because progesterone drops) 

• Some see higher blood glucose variability or slightly elevated blood sugars 
due to inflammation, sleep disturbances or stress responses 

• Increased cravings for carbohydrates/sweets (multi-factorial- progesterone 
withdrawal, drops in dopamine and serotonin, iron loss/nutrient 
depletion)

• Practical tips: To be safe, it may time to be more mindful of  glucose support 
(balanced meals w/ more protein + healthy fats fiber, high fiber-moderate sized 
carb portions)  Add more snacks, carbs if showing signs of low blood sugar 

• Plan for cravings– don’t fight them. Pair sweet treats with high protein + high 
fiber meal. Choose smart swaps- dark chocolate, lesser evil popcorn, whole grain 
crackers + cheese etc. ) 

• Keep up with Iron rich foods + magnesium rich foods- to reduce inflammation, 
pain, stabilize mood and blood sugar. 

Your Monthly Cyle and Glucose Shifts



• Frist trimester: 

 Hormone Shifts: Rise in Estrogen and Progesterone

 Glucose Impact: 

• Slightly increased insulin sensitivity early on. 

• Blood sugar often stable or lower 

• Nausea may reduce food intake which increase the risk of 
hypoglycemia 

• Second Trimester 

Hormone Shifts: Placental hormones- hPl + cortisol start to rise 

Glucose Impact: 

• Insulin Resistance begins to increase 

• Blood Sugar may start to trend higher 

• Body compensates by producing more insulin 

• Third Trimester

Hormone Shifts: At peak hormone levels of hPl, cortisol, estrogen and 
progesterone 

Glucose Impact:

• Marked insulin resistance (can be up to 50% less sensitivity) 

• Greater risk of gestational diabetes if pancreas can’t keep up

• Glucose supply prioritized for fetal growth 9

Pregnancy



Gestational 
Diabetes

Gestational diabetes is a warning sign– not just for the pregnancy, 
but for long-term metabolic heath 

Gestational diabetes is evaluated between 24 and 28 weeks of 
gestation

Those at high risk will likely be checked earlier and at two points during 
the pregnancy. 

Risk Factors: 

• Overweight/Obesity 

• >25 years old  

• Family hx of diabetes 

• Hx of pre-diabetes, PCOS or previous 
gestational diabetes 

• Certain ethnicities: Native American, 
African American, Hispanic 

• Carrying twins/multiples     10



Gestational 
Diabetes

Practical Tips to prevent T2D: 

- Prioritize balanced, blood sugar friendly meals – plenty of protein, non-
starchy vegetables and high fiber carbohydrates 

- Avoid liquid sugars long term, highly moderate refined carbs/simple 
sugars 

- Find a movement/exercise routine you love and can keep up long term

- Stay on top of regularly screenings. (6-12 weeks after delivery, regular 
follow with PCP at least yearly moving forward) 

Long term risk factors:

- Gestational diabetes (GDM) carries a 
lifetime risk of progression to type 2 
diabetes of up to 60%. One of the biggest 
risk factors for T2D!!  

- Increased risk of metabolic disease and 
cardiovascular disease 

- 50% risk of GDM recurrence 

- Increased lifetime risk of insulin 
resistance/type 2 diabetes for baby        11



Hormone shifts: 

-Estrogen + progesterone levels start to fluctuate unpredictability 

-Increased frequency of anovulatory cycles 

-Cortisol and insulin resistance may rise

Glucose Impact: 

-Less estrogen= reduced insulin sensitivity 

-Progesterone spikes may worsen glucose tolerance as well 

-Sleep disturbances + hot flashes: less sleep and/or low-quality sleep -> 
increase in stress hormones like cortisol ->  blood sugar dysregulation 

-Cravings + appetite changes: cause is likely multifactorial. Hormonal 
shifts can increase hunger and cravings. 

Practical Tips:  

- Balanced meals, start becoming more conscious of protein centered 
meals and assess where you are at with fiber intake. 

- Watch for hidden sugars and cut out all liquid sugars 

- Prioritize sleep hygiene 

- Focus on building muscle mass

- Prioritize stress management and self-care

Peri-Menopause
t h e  t r a n s i t i o n a l  p e r i o d  b e f o r e  
m e n o p a u s e ,  m a r k e d  b y  
h o r m o n a l  f l u c t u a t i o n s  a n d  t h e  
e v e n t u a l  c e s s a t i o n  o f  
m e n s t r u a t i o n



Post -Menopause

The stage of life following menopause, which is 
marked by the cessation of menstrual periods for 
12 consecutive months

Hormonal Shifts: 
-Decreased/Minimal Estrogen
-Decreased Progesterone
-Potentially increased cortisol

Glucose Impact: 
- Estrogen helps cells respond to insulin 

reduced estrogen = reduced insulin sensitivity 
- Estrogen supports muscle protein synthesis so muscle mass 

starts decline. 80% of post meal glucose is taken up by 
muscle. 

less muscle mass =  less glucose uptake =  increased blood sugar 
levels. 
**less muscle mass also  = decreased metabolic rate (how many 
calories you burn in a day!). This could promote fat gain which 
can further impair glucose balance.  
-    Low estrogen promotes that fat storage to the abdomen 
- Low progesterone levels promote mood shifts, sleep changes 

and more stress reactivity which indirectly impacts your 
ability to regulate blood sugar 

- Increased cortisol (stress hormones) promotes insulin 
resistance and viscera fat accumulation. Why high cortisol? 
Estrogen used to buffer cortisol and very likely less sleep 



Post -Menopause

Risk of type 2 diabetes:

Women are 3.7x more likely to develop diabetes 
after menopause then compared to before!  12

Practical Tips: 
-Include protein, fiber and healthy fats at every 
meal. 

*Protein needs are HIGH to prevent muscle 
mass loss

-Important to prioritize “smart” (high fiber carbs- 
oats, sweet potatoes, beans, quinoa etc). Consider 
reducing carb portions. 
-Do not skip  breakfast + meals!! 
-Eliminate sugary beverages and limit refined 
carbohydrates and added sugars
-10 min walk after meals can help blunt blood sugar 
spikes 
-Participate in resistance training- 2-3x per week, 
light cardio actives like brisk walks, biking, water 
exercise etc.
-Stress  + Sleep! 
-Consider reduction in alcohol intake 



  Hormonal/Metabolic Condition that is marked by: 
• High androgens (like testosterone + DHEA-S) 
• Irregular or absent ovulation/periods 
• Cysts on the ovaries 

Insulin resistance is common in women with PCOS – 60-80% of women with 
PCOS has some degree of insulin resistance 
• Among those who are overweight or obese with PCOS= 95% with IR 
• Among those that are at a normal body weight- 20-40% with IR         13, 14

Hormonal Shifts: 
-High Androgens (Like Testosterone + DHEA-S)
-Low/Imbalanced progesterone due to anovulation- which creates an 
unfavorable ratio of progesterone to estrogen
- LH can be elevated relative to FSH
Glucose Impact: 
-High androgens promote insulin resistance and increased visceral fat
 **This is a vicious cycle- high insulin levels stimulate ovaries to 
produce more androgens 
-Lack of regular ovulation can create a hormone imbalance can disrupt 
insulin signaling and affects overall metabolic function 
-Imbalanced LH to FSH ratio can promote androgen production and disrupt 
normal ovulation 

PCOS
P o l y c y s t i c  O v a r i a n  S y n d r o m e  



How to lower type 2 risk: 

1. Regular + Balance Meals for blood sugar 

- Prioritize protein + “smart carbs”, fiber + healthy fats

- Avoid naked carbs→ pair with protein/fat to blunt blood sugar 
spikes

- Minimize all added sugar + refined carbohydrates 

2.  Build an exercise routine focused on strength training and low-
mid intensity cardio. 

3.  Movement for 10 + minutes after meals

4. Lose weight– (if appropriate) 5 -10% weight loss can 
dramatically improve insulin resistance and testosterone 
levels. 

5. Regulate stress/or cortisol ** foundational 
-Some studies indicate women with PCOS  have altered HPA axis 
(hypothalamic-pituitary-adrenal) which regulates cortisol. In addition,  
PCOS women show exaggerated cortisol stress responses to 
psychological stress.  18,19

Several studies show that PCOS has around a 
4x higher risk of developing type 2 diabetes 15

Risk may be 6-8x  with women with obesity, 
high androgen PCOS phenotype or a family 
history of diabetes 16

PCOS is associated with higher rates of 
anxiety, depression and poor body image 
(even independent of BMI)  17

PCOS



• Autoimmune condition where the body attacks the cells beta 
cells in the pancreas

• Result is not being able to produce enough insulin to keep 
blood sugars in a safe range 

• Requires lifelong insulin therapy 

Practical tips: 
-Should take hormones considerations similar throughout the life 
span. A person with T1D more sensitive or less sensitive to the 
insulin that they are giving themselves during different periods of 
their life. 
• Puberty/Young Adult Hood
 -Growth hormone and estrogen fluctuations increase insulin 
needs. The hormonal changes during this time can contribute to T1 
onset or unmasking
 - Overnight highs can be common due to GH surges
• Menstrual Cycle Awareness 

-Follicular phase (first half, before ovulation) may need to 
adjust doses to prevent lows from happening

 -Luteal phase (second half, after ovulation) may 
 require slightly high basal or bolus insulin 
 *** Use CGM trend data to identify patterns and anticipate 

shifts

Type 1 diabetes



• High cortisol=increased blood sugar– make it a mission to 
prioritize stress-reducing practices – gentle exercise, 
mindfulness, breathing techniques etc. 

• Pregnancy- intensive monitoring + support– insulin needs 
likely will increase in second and third trimesters. Watch 
for post partum insulin sensitivity – can rebound quickly. 

• Perimenopause + Menopause- hormonal irregularity will 
make nlood sugar patterns less predictable.  Watch out for 
night sweats + hot flashes which may look like 
hypoglycemia. 

- Adjust insulin with flexible dosing or pump settings 
accordingly– don’t do this without adequate medical 
guidance, however. 

- Keep a pattern log, mood, symptoms, cycle, sleep, 
exercise, blood sugar numbers etc. 

- Don’t underestimate the impact of sleep and recovery on 
insulin sensitivity 

Type 1 diabetes



•Questions… Comments…. 
Discussion! 

THANK  YOU!! 
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