Study Notes: Insulin Resistance and lts Management

1. What is Insulin Resistance?

- Definition: Insulin resistance occurs when cells in the body become less responsive to insulin, a
hormone produced by the pancreas that helps regulate blood sugar levels.

- Mechanism: Insulin binds to receptors on cells, prompting glucose transporters to move to the cell
surface, allowing glucose to enter cells for energy. In insulin resistance, this process is less effective,
leading to higher blood glucose levels.

- Consequences:

- Scenario 1: The pancreas compensates by producing more insulin, leading to chronically elevated
insulin levels (hyperinsulinemia). Blood glucose levels remain normal, but high insulin levels are a risk
factor for chronic diseases.

- Scenario 2: The pancreas cannot produce enough insulin to compensate, leading to elevated blood
glucose levels, glucose intolerance, pre-diabetes, and eventually type 2 diabetes.

2. Why is Insulin Resistance Important?

- Chronic Disease Risk: Insulin resistance is a key risk factor for:
- Type 2 diabetes
- Heart disease
- Chronic kidney disease
- Alzheimer's disease

- Preventable and Reversible: Insulin resistance is largely preventable and reversible through lifestyle
changes.

3. How to Assess Insulin Resistance

- Gold Standard Test: Hyper insulinemic-euglycemic clamp (not commonly available in clinical
settings).

- Alternative Tests:

1. HOMA-IR (Homeostatic Model Assessment of Insulin Resistance):

- Formula: (Fasting Insulin x Fasting Glucose) / 405

- Interpretation:



- <1.5: Normal insulin sensitivity
- 1.5-2.5: Mild insulin resistance
- 2.5-3.5: Moderate insulin resistance
- >3.5: Severe insulin resistance
2. Triglyceride-to-HDL Ratio:
- Formula: Fasting Triglycerides (mg/dL) / Fasting HDL (mg/dL)
- Interpretation:
- <1.8: Insulin sensitive
- 1.8-2.5: Mild insulin resistance
- 2.5-3.0: Moderate insulin resistance

- >3.0: Severe insulin resistance

3. Continuous Glucose Monitoring (CGM):

- Look for post-meal glucose spikes:
- Peak glucose should not exceed 180 mg/dL.

- Glucose should return to baseline (~95 mg/dL) within 2 hours after eating.

4. Causes of Insulin Resistance
- Common Causes:
- Visceral and Ectopic Fat: Fat stored in organs (liver, pancreas, muscles) leads to insulin resistance.

- Low Muscle Mass: Reduced muscle mass can also cause insulin resistance, especially in lean or
elderly individuals.

- Sedentary Lifestyle: Lack of physical activity contributes to insulin resistance.

- Micronutrient Deficiencies: Deficiencies in vitamins and minerals (e.g., magnesium, vitamin D) can
impair insulin sensitivity.

- Dietary Factors: High intake of processed foods, sugar-sweetened beverages, and low fiber intake.

- Less Common Causes:

- Circadian Disruption: Irregular sleep patterns or shift work.
- Chronic Stress: Prolonged stress can increase cortisol levels, leading to insulin resistance.

- Medications: Certain drugs (e.g., corticosteroids, statins) can cause insulin resistance.



- Medical Conditions: Sleep apnea, thyroid dysfunction, and other conditions can contribute.

5. How to Reverse Insulin Resistance

- Dietary Strategies:

1. Minimize Visceral and Ectopic Fat:

- Lose 5-7% of body weight to reduce visceral fat by 40-50%.
- Focus on a high-quality diet that is satiating and nutrient-dense.

2. Increase Muscle Mass:

- Engage in resistance training at least twice a week.
- Consume adequate protein to support muscle growth.

3. Reduce Sedentary Time:
- Move regularly throughout the day (e.g., standing, walking).

4. Optimize Micronutrient and Fiber Intake:

- Eat a variety of nutrient-dense, minimally processed foods (vegetables, fruits, legumes, whole
grains, lean proteins).

- Avoid empty-calorie foods (sugary drinks, refined grains, ultra-processed foods).

- Lifestyle Strategies:

1. Time-Restricted Eating:

- Limit eating to a 6-10 hour window each day.

2. Sleep and Stress Management:

- Aim for 7+ hours of quality sleep per night.

- Manage stress through meditation, yoga, or exercise.
3. Circadian Rhythm Optimization:

- Expose yourself to natural light during the day.

- Limit blue light exposure in the evening.

6. Key Takeaways

- Insulin Resistance is Reversible: Through diet, exercise, and lifestyle changes, insulin resistance can
be prevented and reversed.



- Regular Testing: Regularly assessing insulin resistance using HOMA-IR, triglyceride-to-HDL ratio, or
CGM data.

- Focus on Root Causes: Address the underlying causes of insulin resistance (e.g., visceral fat, low
muscle mass, poor diet, sedentary lifestyle).

- Personalized Approach: The root causes of insulin resistance vary by individual, so personalized
strategies are essential.

7. Actionable Steps
- Diet:
- Stop drinking sugar-sweetened and alcoholic beverages.
- Replace ultra-processed foods with whole, minimally processed foods.

- Center meals around protein-rich foods and high-fiber plant foods.

- Exercise:

- Engage in resistance training 2-3 times per week.

- Reduce sedentary time by moving regularly throughout the day.
- Lifestyle:

- Practice time-restricted eating (6-10 hour window).

- Prioritize sleep and stress management.

By addressing these factors, you can significantly reduce your risk of insulin resistance and its
associated chronic diseases.



