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BUILDING BETTER BONES

Why Bones Matter: Bone Health Drives Long-Term Independence
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Preserving Independence

Bone strength directly 
determines your ability to 
live on your own, stay 
active, and maintain 
physical mobility as you age.

Preventing Silent Loss

Bone loss occurs without 
early warning symptoms. 
Proactive monitoring 
prevents fractures before 
damage happens.

Protecting Surgical Gains

Weight loss restores health 
and energy—protecting your 
skeletal frame ensures you 
enjoy those gains for life.
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The Bone Checking Account: Deposits vs. Withdrawals
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How the Metabolic Account 
Works 

• Younger Years: Bone building (deposits) and 
breakdown (withdrawals) remain equal and 
balanced. 

• Post-Surgery Shift: Reduced absorption and 
lower intake cause withdrawals to outpace 
deposits. 

• Core Goal: Implement daily nutritional and 
movement strategies to keep making 
consistent deposits.

Daily Account Balancers 
Calcium Citrate: Deposits essential building 
blocks directly into circulation. 

Adequate Protein: Provides the structural 
collagen matrix for bone strength. 

Vitamin D3 & K2: Directs calcium into bones 
rather than soft tissues. 

Weight-Bearing Exercise: Signals bone cells to 
retain mineral density.



BUILDING BETTER BONES

Why Bariatric Surgery Increases Bone Risk: Four Pathways
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PATHWAY 1

Low Stomach Acid 
Reduced gastric acid limits breakdown and 
absorption of calcium and key minerals.

PATHWAY 2

Malabsorption 
Surgical rerouting bypasses primary mineral 
absorption sites in the small intestine.

PATHWAY 3

Lower Food Intake 
Smaller stomach capacity reduces total food 
volume and daily nutrient opportunities.

PATHWAY 4

Weight Loss Itself 
Rapid weight loss reduces mechanical load, 
signaling bones to drop density.
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Pathway 1: Low Stomach Acid & Calcium Citrate Selection
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Calcium Carbonate (Avoid) 
• Requires abundant hydrochloric acid (HCl) to 
dissolve and absorb. 

• Post-bariatric acid reduction severely limits 
carbonate bio-availability. 

• Calcium carbonate can increase kidney stone 
formation risk.

Calcium Citrate (Recommended) 
✓ Does NOT require stomach acid for 
dissolution or cellular absorption. 

✓ Absorbs effectively regardless of food 
presence or gastric acid levels. 

✓ Lower risk of GI distress and 
significantly lower kidney stone risk.
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Pathway 2: Malabsorption & Rerouted Anatomy
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Roux-en-Y Gastric Bypass (RYGB) 
• Bypasses the duodenum and upper jejunum—
the primary sites for calcium absorption. 

• Rapid intestinal transit time decreases nutrient 
contact with absorptive walls. 

• Requires higher supplemental dosing and 
lifelong specialized blood monitoring.

Sleeve Gastrectomy (VSG) 
• Intestinal pathway remains intact, preserving 
primary absorptive surface area. 

• However, reduced stomach volume and lower 
acid production still impair absorption. 

• Lifelong supplementation and monitoring remain 
mandatory for bone protection.
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Pathway 3: Lighter Body = Less Dense Bones

Tina Musselman, LPC, RDN, MSCP  |  The Pointe Dietitians  |  Slide 8 of 18

How Mechanical Unloading Affects Skeleton 
Bone is dynamic tissue that remodels in response to physical weight. Carrying less body weight signals to 
osteocytes that less bone mass is needed to support the frame. This normal physiological response happens 
independent of nutritional intake.

Nutritional Safeguard 
Maintain optimal blood levels of calcium, vitamin 
D3, and protein to ensure bone remodels with 
strong mineralized matrix rather than porous 
tissue.

Mechanical Signal Safeguard 
Replace lost body mass signals with resistance 
training and impact exercise. Physical force 
communicates directly to bone cells to retain 
density.
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Stacking Risk Factors: Lifetime Risk Cumulative Effect
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Surgical & Hormonal Acceleration 
• Bariatric Surgery: Altered mineral absorption 
and rapid weight loss. 

• Menopause Transition: Estrogen drop 
accelerates bone loss (~2% per year). 

• Early Menopause (<45 yrs): Longer lifetime 
window of reduced estrogen protection. 

• Thyroid & Inflammatory Conditions: IBD, 
rheumatoid arthritis, thyroid medication.

Lifestyle & Clinical Flags 
• Long-term Corticosteroid Use: Directly impairs 
bone-building osteoblasts. 

• Family History & Fractures: Genetic 
predisposition to low bone density. 

• Smoking & Alcohol: Suppresses bone turnover 
and mineral retention. 

• Height Loss (>1.5 inches): Clinical sign of silent 
vertebral compression. 

• GLP1 medications  

• Standard American Diet: processed foods, salt, 
low nutrient quality 
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Screening: DEXA Scan and FRAX online tool 
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Clinical Recommendation for Bariatric Patients 
Schedule a baseline DEXA scan pre-op or early post-op. Always use the same facility/DEXA machine for follow-up scans to 
ensure accurate comparative tracking.
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Diet Foundations: Food-First Calcium Sources
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Whole Food Priority 
Choose whole foods based 
diet.  Fruits, vegetables, whole 
proteins, dairy, legumes, a 
small amount of nuts seeds. 

Avoid highly processed foods.  

Non-Dairy Calcium 
Stars 

Collard greens, kale, broccoli, 
sardines with bones, canned 
salmon, and almonds provide 
rich absorbable calcium.

Monitor Salt and 
Phosphorus 

Limit excess sodium (increases 
renal calcium excretion), soft 
drinks with added phosphate, 
and heavy processed foods. 
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Synergistic Bone Nutrients Beyond Calcium
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Protein 
Primary building block for bone matrix and collagen; 
essential at every meal.

Magnesium 
60% stored in bone tissue; maintains 2:1 ratio with 
calcium intake.

Trace Minerals 
Zinc, copper, and manganese from colorful plant 
foods support bone remodeling.

Vitamins D, C, & K 
Vitamin C forms collagen; Vitamin K2 activates 
proteins that bind calcium to bone.
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Physical Activity: Exercise as a Bone Signal
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Weight-Bearing & Strength Training 
• Mechanical loading activates osteocytes to build 
and retain mineral density. 

• Brisk walking, resistance bands, light weights, 
and stair climbing provide required forces. 

• Balance work (tai chi, single-leg stands) reduces 
fall risk directly. 

• 300 minutes of physical activity per week 
including 2 days of strength training 

Activities that DO NOT Maintain 
Bone 

• Swimming 

• Biking 

• Elliptical 

• Yoga?   

• Vibration plates? 

• Anything where you are not fully carrying your 
body weight 
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Smart Supplementation: Right Form, Right Dosing
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Calcium Citrate
Take 1,000-1,00 mg daily in split doses of 500–600 mg max per single dose 
for optimal receptor absorption. 
More is not better.

Vitamin D3
Choose D3 over D2; take with fat-containing meals. Test blood levels 
regularly ('test, don't guess').

Vitamin K2
Directs calcium into bone tissue rather than arterial walls.  
Take with food 
Use caution with clotting disorders and blood thinners. Work with your doctor.
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Supplement Timing & Competition Avoidance
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Calcium & Iron Separation Rule 
• Calcium and iron compete for the exact same 
intestinal receptor sites. 

• Taking calcium and iron together significantly 
decreases absorption of BOTH minerals. 

• Mandatory Rule: Separate calcium supplements 
and iron-containing multivitamins by AT LEAST 2 
hours.

Sample Daily Schedule 
• Morning (Breakfast): Multivitamin with Iron + 
Vitamin D3. 

• Mid-Day (Lunch): Calcium Citrate (500-600 mg). 

• Late Afternoon / Dinner: Second Calcium Citrate 
dose (500-600 mg). 

• Bedtime (Optional): Third Calcium Citrate dose if 
targeted total requires 1,500 mg.
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Key Takeaways: Protecting Your Long-Term Independence
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Daily Deposits

• Whole food diet  
• Targeted supplements 
• Weight bearing cardio and 

strength 

Limit Withdrawls

• Processed foods / 
Inflammatory diet  

• Low/Excessive protein 
intake  

• High salt and phosphate 
intake  

• Inactivity  

Regular Monitoring

Schedule regular DEXA 
scans and annual bloodwork 
to track mineral density and 
adjust your protocol 
proactively.
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Questions & Discussion


