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Osteoporosis: Definition

• The World Health Organization (WHO) has defined osteoporosis as a 
bone-mineral-density measurement (T score) of  > 2.5 Standard 
Deviations (SDs) below the mean for young adults.

Clinical practice guidelines for the diagnosis and management of osteoporosis. Canadian Medical Assoc 
Journal, Oct.15, 1996. (Osteoporosis Society of Canada)

• The updated definition of osteoporosis  also includes – “a disease 
characterized by loss of bone mass, accompanied by 
microarchitectural deterioration of bone tissue, which leads to an 
unacceptable increase in the risk of skeletal failure(fracture).”

Osteoporosis Update 2005 Am J Clin Nutri http://ajcn.nutrition.org/content/81/5/1232S.full

http://ajcn.nutrition.org/content/81/5/1232S.full


Incidence and Trends
• One in four women over 50 years of age and one in eight men over 50 are 

believed to have osteoporosis

• The overall yearly cost to the Canadian healthcare system of treating 
osteoporosis and the fractures it causes was over $2.3 billion as of 2010. 
Osteoporosis Canada (http://www.osteoporosis.ca/osteoporosis-and-you/osteoporosis-facts-and-statistics/

• In the U.S. the acute and long-term medical care expenses associated with 
osteoporotic fractures cost the nation an estimated $17 billion in 2005. 
http://www.aaos.org/about/papers/position/1113.asp

http://www.osteoporosis.ca/osteoporosis-and-you/osteoporosis-facts-and-statistics/
http://www.aaos.org/about/papers/position/1113.asp


• Osteoporosis and low bone mass are currently estimated to be a 
major public health threat for almost 44 million US men and 
women aged 50 and older, or 55% of the population in that age 
range (over 50 yrs.)

• In fact, 1 in 2 women and 1 in 4 men over the age of 50 will 
fracture a bone at some point in their lifetime. The costs to the 
healthcare system associated with osteoporotic fracture are ≈17 
billion dollars annually, with each hip fracture having total U.S. 
medical costs of $40 000.

Osteoporosis Update 2005 Am J Clin Nutri http://ajcn.nutrition.org/content/81/5/1232S.full

http://ajcn.nutrition.org/content/81/5/1232S.full


• In Canada, approximately 30,000 hip fractures annually.

• Direct first-year cost following hip fracture in Canada is 
approximately $34,946. (A huge health care burden)

• In Canada, osteoporosis affects up to 16% of women & 7% of men 
over age 50

• 75% of hip fractures in Canada occur in people 75 yr. and older, 21% 
in those 50-74 yr.

• Reference: Leslie WD, O’Donnell SO et al. Population=based Canadian hip fracture rate with international comparisons. Osteoporosis Int. 2010, 21;8:1317-1322
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5101056/
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• Women’s mortality rates from osteoporotic fractures are greater 
than the combined mortality rates from cancers of the breast and 
ovaries 

• This should never happen to a patient of yours – almost 100% 
preventable

• Up to 20% of women and 34% of men who fracture a hip die in less 
than a year

Clinical practice guidelines for the diagnosis and management of osteoporosis. Canadian Medical Assoc Journal, 
Oct.15, 1996. (Osteoporosis Society of Canada)

• Nearly one-third of all women and one-sixth of all men will fracture 
their hips in their lifetime

Lindsay, R. The Burden of Osteoporosis: Cost. Am J Med, 98 (suppl.2A) (1995): 9-11 (suppl)



Thoracic Compression Fractures - Common



Osteoporosis of Hip



Hip Fracture



Pathophysiology in Osteoporosis
• Two important factors that influence the occurrence of osteoporosis 

are optimal peak bone mass attained in the first two to three decades 
of life & the rate at which bone is lost in later years

Optimal Calcium Intake – NIH Consensus Conference. JAMA, 1994, 272; 24: 1942-1948

• Men and women naturally begin losing bone around age 35, at a rate 
of 0.5% - 1% /yr. Women lose bone at an accelerated rate after 
menopause: 3-5% /yr, lasting an avg. of 10 years (decline in estrogen 
largely responsible)

• Men lose bone at an accelerated rate after about age 65, which may 
be due to decline in gonadal function.

Clinical practice guidelines for the diagnosis and management of osteoporosis. Canadian Medical Assoc
Journal, Oct.15, 1996. (Osteoporosis Society of Canada)



Diagnostic Classifications of Bone Loss

WHO Diagnostic Categories for Bone Mineral Density (BMD). Reading -
Lumbar spine and Femoral neck for adult women: 

1. Normal - BMD not more than 1 SD below the mean for young adults

2. Osteopenia - BMD between 1 and 2.5 SDs below the mean for young 
adults

3. Osteoporosis - BMD more than 2.5 SDs below the mean for young 
adults

4. Severe Osteoporosis - BMD more than 2.5 SDs below the mean for 
young adults, in the presence of one or more fragility fractures



• Osteopenia carries a 2-fold increase in risk for fracture 
compared with normal

• Osteoporosis (without fracture) carries a 4-to-5-fold increase in 
risk for fracture

• The presence of pre-existing fractures in an osteoporotic person 
increases risk of further fractures 20-fold

Osteoporosis Society of Canada - Clinical practice guidelines for the diagnosis and management of osteoporosis. 
Canadian Medical Assoc Journal, Oct.15, 1996. 



Bone Density Assessment

• Dual-energy X-ray absorptiometry (DXA) is the state of the 
art for bone mineral density assessment

Osteoporosis Society of Canada - Clinical practice guidelines for the diagnosis and management of 
osteoporosis. Canadian Medical Assoc Journal, Oct.15, 1996. 

• An estimated 70% of hip fractures are related to 
osteoporosis (21,000 occurring in Canada in 1993) 

• Peak bone mass is achieved at an early age, age 16-20 in 
girls and age 20-25 in young men (Osteoporosis Canada)



Regular X-Rays and Blood Calcium are NOT valid indicators

of Bone Density Status

DXA- Assessment



Who Should Have a Bone Density Test?

• Women who have early menopause (40-45), premature menopause 
(before 40) or bilateral oopherectomy before normal menopause (45-55)

• Younger women with amenorrhea or oligomenorrhea due to ovarian 
hormone deficiency states (i.e., eating disorders, excessive or 
competitive exercise, hyperprolactemia)

• Women not receiving ovarian hormone therapy for at least 5 years after 
menopause

• Patients undergoing oral glucocorticosteroid treatment for more than 3 
months (prednisone)



(cont’d)• Patients with primary hyperparathyroidism

• Patients with a family history of osteoporosis

• Older men (> 65 years of age) and men with hypogonadism (low testosterone levels)

• Underweight persons (> 45 years of age)

• Individuals with poor muscular development and strength

• Individuals on anticonvulsant medication

Also – In-Office Bone Density Assessment Ultrasound-based Technology – some DC’s use this 
(very admirable)

Who Should Have a Bone Density Test?



Osteoporosis

• A value for Bone Mineral Density > 2.5 SDs below the mean for 
young adults

Osteopenia

• A value for Bone mineral Density between 1 and 2.5 SDs below the 
mean for young adults

• Prior JC, Barr SI, Chow R, Faulkner RA. Prevention and Management of Osteoporosis: Consensus statements from the 
scientific advisory board of the Osteoporosis Society of Canada. Can Med Assoc J. October 1, 1996, 155; 7: 924-929

Who Are the Candidates for Aggressive Intervention?



1. Anti-resorptive drugs such as Alendronate (Fosamax) and 
Risedronate (Actonel)

2. Calcitonin (hormone that decreases bone loss)

3. Raloxifene (Evista), a selective estrogen receptor modulator 
(SERM)

4. Parathyroid hormone

5. Hormone replacement therapy.(estrogen)

Medical Management of Osteoporosis Includes:



Nutritional Factors and Bone Density
1. Calcium

2. Vitamin D

3. Vitamin K2

4. Magnesium

5. Copper-Zinc

6. Icariin Flavonoid (Epimedium)

7. Soy Isoflavones

8. Vitamin A

9. Protein

And Exercise and Other Lifestyle Factors (smoking, caffeine etc.)



Nutritional Factors and Bone Density
1. Calcium

• Calcium is a major component of mineralized tissues and is required for 
normal growth and development of the skeleton and teeth

• Calcium accumulation in bone during preadolescence is between 140 and 165 
mg per day (but up to 400 to 500 mg/d in the pubertal period.) In this stage 
of life, fractional intestinal absorption is very efficient and estimated to be 
approximately 40%.

• Peak adult bone mass is largely achieved by 20 years of age in women, 
although further gains can occur until age 30, especially in men



Calcium

• Recent evidence suggests that adding 500 to 1,000 mg/d to current 
calcium intake may increase bone accretion rates in pre and 
adolescent boys and girls

• National Institutes of Health (NIH) raised its calcium 
recommendation for this age group to 1,200-1,500 mg per day. (11-
24 age group)

• Presently, the average calcium intake among this age group is less 
than 900 mg/d on average, well below the calcium intake threshold 



Optimal calcium intake: NIH consensus panel. 
JAMA 1994;272:1942-8

Age Group and Gender

1. Under 6 months – 400mg

2. 6–12 months – 600mg

3. 1–10 years – 800mg 

4. 11-24 years Male and Female - 1200-1500mg 

5. 25–50 years Male and Female – 1000mg 

6. Postmenopausal Women not taking estrogen replacement (ERT) – 1500mg

7. Postmenopausal Women taking ERT – 1000mg

8. 65+ years Postmenopausal Women taking or not taking ERT – 1500mg 

9. 50-64 years Men – 1000mg 

10. 65+ years Men – 1500mg



Calcium - The average US diet contains only 600 mg calcium a day and 
thus falls far below the recommended intakes.

If an adequate calcium intake is not possible in the diet, a calcium 
supplement may be required and should optimally be taken in doses < 
500 mg at a time to maximize absorption, because absorption decreases 
with greater calcium loads. 

The preferred time to take most supplements is with meals, because 
calcium is better absorbed with food. 

Calcium carbonate has more calcium per tablet (40%) than some of the 
other forms of calcium such as calcium citrate (23%). In most healthy 
individuals calcium intakes up to 2500 mg/d are safe.



• The preceding are calcium recommendations outlined by National Institutes 
of Health for the American population, who tend to have a high animal 
protein diet.

• These recommendations are suited to such a society, but one should keep 
in mind that in society’s consuming less animal protein, calcium balance is 
attainable with much lower intakes of calcium than is suggested by the 
preceding chart. 

• Thus, a person’s absolute calcium need must factor in a number of 
variables, such as their animal protein intake, caffeine, alcohol, exercise 
behaviours, family history of osteoporosis, Vitamin D and parathyroid 
hormone status, drug use and possibly their risk profile regarding colon 
cancer. 

• Knowledge of these and other related factors, should help to place the 
preceding guidelines into proper perspective.



Calcium Absorption and
25-35% of Ingested Calcium absorbed from intestinal tract

Milk is gold standard for optimal calcium absorption (helped by lactose, fat and 
fortified vitamin D)

Plant-based sources are less bioavailable, but still important

Calcium Supplements: Absorption varies from 31% - 40%, but to a significant degree 
the calcium absorption is largely influenced by other factors in the gut at the time 
supplements are ingested

Factors that Inhibit Calcium Absorption or Encourage Urinary Loss Include: Fiber, Lack 
of acidity, High Sodium Diet, Alcohol, Caffeine, Low Vitamin D Status (below 50 
nmol/L), Cigarette Smoking, Low Potassium Intake from Fruits and Vegetables, which 
helps buffer blood sparing calcium leached from bone, High Phosphorous Intake with 
Concurrent Low Calcium Intake (e.g., soda pop diet)



Calcium Absorption and Urinary Loss References

• Levenson DI, Bockman RS. A review of calcium preparations. Nutr Rev 1994 Jul; 52(7): 221-32

• Goodhart, R. and Shils, M. Lea and Febiger Modern Nutrition in Health and Disease (6th edit), 1980; 299-300.
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271; 4:280-3. 1994.

• Jaworski, Z. Physiology and pathology of bone remodeling. Orthopedic Clinics of North America, 1981, 12; 3: 485-512 
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• 2005 Osteoporosis Update – Am J Clin Nutr http://ajcn.nutrition.org/content/81/5/1232S.full

• Lin PH, Ginty F, Appel LJ, et al. (2003) The DASH diet and sodium reduction improve markers of bone turnover and calcium 
metabolism in adults. J Nutr 133:3130-66

• Wolf, R.L., et al. Factors associated with calcium absorption efficiency in pre-and perimenopausal women. Am J Clin Nutr
2000, 72; 2: 466-471
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Calcium Preparations & Bioavailability

TYPE ABSORPTIVE FRACTION OF CALCIUM IN 

NORMAL SUBJECTS

Milk Approx. 33% on empty stomach

Calcium Carbonate Approx. 31% on empty stomach

Calcium Citrate Approx. 40% on empty stomach

Calcium gluconate Approx. 26.6% on empty stomach

Calcium lactate Approx. 34.5% on empty stomach

Tricalcium phosphate Approx. 25.2% with a meal

Calcium citrate-malate Approx. 34.9% on empty stomach

Calcium chloride Approx. 36.4% on empty stomach

Average Diet Approx. 32%

Levenson DI, Bockman RS. A review of calcium preparations. Nutr Rev 1994 Jul; 52(7): 221-32



• Calcium absorption can be enhanced by taking supplements 
in divided doses with no more than 400-500 mg at a time 
(maximum absorbable dose) and taking supplements with a 
meal  - also reduces colon cancer risk and reduces high 
blood pressure

Blood Pressure Regulation (Calcium 1,000 – 1500 mg/d 2015 
Review)
https://www.cochrane.org/CD010037/HTN_extra-calcium-to-prevent-high-blood-pressure

Colon Cancer – National Cancer Institute Update –
https://www.cancer.gov/about-cancer/causes-prevention/risk/diet/calcium-fact-

sheet#:~:text=In%20an%20analysis%20involving%20more,20%20percent%20lower%20risk%20of

https://www.cochrane.org/CD010037/HTN_extra-calcium-to-prevent-high-blood-pressure
https://www.cancer.gov/about-cancer/causes-prevention/risk/diet/calcium-fact-sheet#:~:text=In%20an%20analysis%20involving%20more,20%20percent%20lower%20risk%20of


Calcium Levels in Food
Tofu Products are often enriched with calcium.
Lentils and most beans are also good sources

FOOD PORTION AMOUNT OF CALCIUM

Low-Fat Yogurt 1 cup 300 mg

Low-Fat Milk 1 cup 300 mg

Low-Fat Cottage Cheese ½ cup 75 mg

Sardines with Bones 3 oz. 370 mg

Salmon with Bones 3 oz. 165 mg

Process Tofu (with calcium 

sulfate)

4 oz. 145 mg

Canned Shrimp 3 oz. 100 mg

(chart continues on next slide)



Calcium absorption from plant foods is less than from dairy products 
due to fiber content

FOOD PORTION AMOUNT OF CALCIUM

Cooked Lentils 1 cup 75 mg

Chicken 3 oz. 10 mg

Tuna 3 oz. 5 mg

Collard Greens ½ cup 180 mg

Spinach ½ cup 85 mg

Stalk of Broccoli ½ cup 70 mg

Orange 1 medium 55 mg

Green Beans ½ cup 30 mg

(chart continues on next slide)

Calcium Levels in Food



Calcium absorption from plant foods is less than from dairy products 
due to fiber content

FOOD PORTION AMOUNT OF CALCIUM

Lettuce ½ cup 15 mg

Orange Juice ½ cup 10 mg

Apple 1 medium 10 mg

Whole Wheat Bread 1 slice 20 mg

Cooked Spaghetti 1 cup 15 mg

Cooked Rice ½ cup 10 mg

Apricots – raw, dried 4 to 6 halves 24 mg

Dates 3 to 4 22 mg

Calcium Levels in Food

(chart continues on next slide)



FOOD PORTION AMOUNT OF CALCIUM

Figs – canned 3 35 mg

Figs – dried 2 56 mg

Grapefruit 1 medium 40 mg

Prunes – raw, dried 5 27 mg

Raisins ¼ cup 31 mg

Raspberries 2/3 cup 40 mg

Strawberries 1 cup 42 mg

Calcium Levels in Food



It’s Difficult to Ingest 1200-1500 mg Calcium From Food Each 
Day: That’s Why Osteoporosis is So Common

• Most People are missing at least 500 mg calcium intake per day.

• Some People require more than 500 mg calcium from supplements

• But, Best to also provide Vitamin D, Magnesium, Zinc, Copper, and B-
vitamins to keep Homocysteine low.

• Hence – High Potency Multiple Vitamin and Mineral



Adeeva All-in-One Multiple Vitamin and Mineral:

Bone Support Nutrients of Interest

Daily Dosage:

Calcium – 500 mg

Vitamin D – 1,000 IU

Magnesium – 200 mg

Zinc – 15 mg

Copper- 2 mg

B-50 Complex

Dosage: 2 caplets, twice daily with food (Full Adult 
Dosage)



Adeeva All-in-One Multiple Vitamin and Mineral: 2 caplets, twice daily with food 
provides the following:

All-In-One Multi Vitamin and Mineral 

Vitamin A 2,500 I.U.

Beta Carotene 15,000 I.U.

Vitamin C 1,000 mg

Vitamin D 1000 I.U.

Vitamin E succinate 400 I.U. (natural)

Thiamin 50 mg

Riboflavin 50 mg

Niacin 50 mg

Vitamin B-6 50 mg

Folic Acid 400 mcg

Vitamin B-12 50 mcg

Biotin 300 mcg

Pantothenic Acid 50 mg



Adeeva All-in-One Multiple Vitamin and Mineral Continued

All-In-One Multi Vitamin and Mineral Continued

Calcium 500 mg

Iron 6 mg

Magnesium 200 mg

Zinc 15 mg

Selenium 200 mcg

Copper 2 mg

Manganese 5 mg

Chromium 50 mcg

Molybdenum 50 mcg

Bioflavonoids 50 mg

Lutein 6 mg

Lycopene 6 mg



Landmark Study Calcium Supplementation Study by Hitz

• In a ground-breaking 2007 double-blinded study involving 122 subjects, over 
50 years of age (84% were postmenopausal women), who had sustained a low 
energy fracture of the hip or upper extremity, subjects were randomly 
assigned 1550 mg of elemental calcium (from 3000 mg of calcium carbonate) 
plus 1400 IU of vitamin D or a placebo (containing 200 IU of vitamin D). 

• Bone density of their hips and lumbar spine were taken at base-line and after 
12 months of intervention. 

• Other markers of bone turnover as well as parathyroid hormone levels were 
also evaluated during the study period. The timed Up & Go test was used to 
assess physical performance. 



• Results: After 12 months of intervention the group receiving the 
calcium and vitamin D supplements showed reduced bone turnover, 
and significantly increased their bone mineral density (especially in 
the lumbar spine). 

• The sub-group of individuals who were the most physically active, 
within the group ingesting the calcium and vitamin D supplements 
(1400 IU) realized the best overall outcomes regarding increased bone 
density and bone turnover indicators.

• In contrast to the group receiving calcium and vitamin D (1400 IU) 
supplementation, subjects in the placebo group showed a decrease in 
bone density during the 12-month study period, including those who 
were physically active.



• Another striking finding of this study pertains to the rise in 
blood levels of vitamin D (25-hydroxycholecalciferol) from an 
average of 33nmol/L to 85nmol/L, in the group 
supplemented with 1400 IU of vitamin D per day. 

• Of note is the JM Lappe study showing that 1,000 IU Vitamin 
D per day – showed 50-60% decrease cancer incidence.

Hitz MF, Jenson JB, Eskildsen PC. Bone mineral density and bone markers in patients with recent low-energy 
fracture: effect of 1-year treatment with calcium and vitamin D. Am J Clin Nutr, 86:251-9. 2007

(Lappe JM et al. Vitamin D and calcium supplementation reduces cancer risk: results of a randomized trial. Am J 
Clin Nutr. 2007;85:1586-91) 



Lifestyle Basics
The safest, most reliable way to prevent bone fractures and osteoporosis:
1. Weight bearing exercise
2. Calcium 1000-1500 mg day
3. Vitamin D – 1000-2000 IU - especially important at latitudes above or 
below 40 degrees (blood level above 85nmol/L) or at least 80 mmol/L (32 
ng/ml)
4. Other Bone Support Nutrients (coming up)

Note: Must be cautions with Vitamin D supplements in patients with 
sarcoidosis, hyperparathryoidism, active tuberculosis or active lymphomas. 
The macrophages within granuloma tissue i synthesizes and secrete high 
amounts of 1,25-dihydroxy-cholecalciferol into the bloodstream. Adding 
more Vitamin D via supplements can raise serum Vitamin D into the toxic 
range. So, always get a baseline blood Vitamin D level on these patients 
before recommending Vitamin D supplementation.



2. Vitamin D and Bone Density
Blood Level measures as 25-hydroxycholecalciferol



Vitamin D in the bloodstream required to up-regulate calcium absorption 
from the gut (acts on genes in intestinal epithelial cells to open calcium 
absorption gates (see full explanation on next page



How Vitamin Enhances Calcium Absorption
• Mechanism of epithelial Ca2+ transport. Epithelia can absorb Ca2+ by 

paracellular and transcellular transport. Passive and paracellular 
Ca2+ transport takes place across the tight junctions and is driven by the 
electrochemical gradient for Ca2+ (blue arrow). The active form of vitamin 
D, 1,25-dihydroxyvitamin D3 [1,25-(OH)2D3], stimulates the individual steps 
of transcellular Ca2+ transport by increasing the expression levels of the 
luminal Ca2+ channels, calbindins, and the extrusion systems. 

• Active and transcellular Ca2+ transport is carried out as a three-step 
process. Following entry of Ca2+ through the (hetero)tetrameric epithelial 
Ca2+ channels, TRPV5 and TRPV6, Ca2+ bound to calbindin diffuses to the 
basolateral membrane. At the basolateral membrane, Ca2+ is extruded via a 
ATP-dependent Ca2+-ATPase (PMCA1b) and a Na+/Ca2+ exchanger (NCX1). 
In this way, there is net Ca2+ absorption from the luminal space to the 
extracellular compartment. https://journals.physiology.org/doi/full/10.1152/physrev.00003.2004

https://journals.physiology.org/doi/full/10.1152/physrev.00003.2004


Sub-Optimal Vitamin D Status is the Norm

• In the United States, in the cohort 65 y and older in national health 
and nutrition examination survey (NHANES) III, 32% of whites, 64% 
of blacks and 53% of Hispanics had levels of 25(OH)D < 54 nmol/L, 
the median for the entire NHANES cohort .

• In a recent consensus conference, it was suggested that adequate 
25(OH)D levels may be 80 nmol/L or 32 ng/mL, and that intakes of 
vitamin D of over 1000 IU per day are needed to achieve these 
serum levels.

• 2005 Osteoporosis Update – Am J Clin Nutr http://ajcn.nutrition.org/content/81/5/1232S.full

http://ajcn.nutrition.org/content/81/5/1232S.full


Vitamin D Food Chart: 
Low Saturated Fat Foods Containing Vitamin D

FOOD APPROX. I.U. of VIT D

(3-1/2 oz.)

Cheese (low fat) 12-15

Halibut 44

Herring 320

Mackerel (raw) 1100

Salmon (fresh) 450

Salmon (canned) 350

Sardines (canned) 1300

Shrimp 150

(chart continues on next slide)



Vitamin D Food Chart: 
Low Saturated Fat Foods Containing Vitamin D

FOOD APPROX. I.U. of VIT D

(3-1/2 oz.)

Oysters 5 I.U. per 3-4 med-sized 

oysters

Vit D Fortified Milk & Yogurt 

(low fat)

100 I.U. per 8 ounces



• Note that other than Vitamin D fortified dairy products, the only 
other good source of dietary Vitamin D are the fish that feed on 
plankton living near the surface of the sea, which is exposed to 
sunlight. 

• Sunlight, in turn, stimulates the production of Vitamin D in 
plankton

Reference: Hernigou P et al. Vitamin D: part 1; from plankton and calcified skeletons (500 million years ago) to rickets. Int 
Orthop. 2018, 42;9:2273-2285 
https://pubmed.ncbi.nlm.nih.gov/29504055/#:~:text=Phytoplankton%2C%20zooplankton%2C%20and%20most%20plants
,capacity%20to%20make%20vitamin%20D. 

Low Saturated Fat Foods Containing Vitamin D

https://pubmed.ncbi.nlm.nih.gov/29504055/#:~:text=Phytoplankton%2C%20zooplankton%2C%20and%20most%20plants,capacity%20to%20make%20vitamin%20D


2008 Review: Calcium and Vitamin D in the Management of Osteoporosis 
(Ther Clin Risk Manag) https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2621390/

• All vitamin D trials from 1966 to 1999 for postmenopausal 
osteoporosis were evaluated in a meta-analysis to review the 
effect of vitamin D on bone density and fractures. 

• Twenty-five trials that randomized women to vitamin D 
supplementation with or without calcium and measured bone 
density or fracture for at least one year were chosen. The results 
revealed a 37% reduction in vertebral fractures

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2621390/


• Another meta-analysis of randomized, controlled fracture 
prevention trials with vitamin D reported that oral vitamin D 
supplementation between 700 to 800 units per day appeared 
to reduce the risk of hip and any nonvertebral fractures in 
ambulatory or institutionalized elderly persons.

• An oral vitamin D dose of 400 IU/d was not sufficient for 
fracture prevention. A vitamin D dose of 700 to 800 units per 
day reduced the relative risk of hip fracture by 26% and any 
nonvertebral fracture by 23%

• Subsequently, an enhanced meta-analysis suggested that 
oral vitamin D appears to reduce the risk of hip fractures 
only when calcium supplementation is added



Vitamin D Strategy

Most people require at least 1,000 IU vitamin D/d from supplements, 
usually between 1,000 – 2,000 IU/d to achieve ideal blood level

Knowing the patient’s vitamin D blood level helps to decide exact 
amount of vitamin D required to achieve 80-140 nmol/L

Must make sure they are also getting adequate calcium (1,000 –
1,500 mg/d) concurrently with vitamin D supplementation 



3. Vitamin K2 and Bone Density

Vitamin K - fat-soluble vitamin involved synthesis of blood coagulation factors and required 
for carboxylation of proteins such as osteocalcin (involved in bone formation) and to reduce 
urinary calcium excretion. (1)

• Osteocalcin is the major non-collagen protein in bone, which anchors calcium molecules 
and holds them in place within bone.

• Vitamin K deficiency can lead to inadequate  osteocalcin levels and impaired bone 
mineralization.

• Some studies have reported low Vitamin K levels in osteoporotic patients with fractures 
and/or lower bone mineral density. (2,3,4)



Vitamin K is present in dark green leafy vegetables, fruits, and vegetable oils with 
small amounts in dairy products and grains. Vitamin K2 is found in fermented 
dairy and soy products, fish, meat, liver, and egg. 

The current adequate intake (AI) for vitamin K is set at 120 μg for men and 90 μg
for women.

Patients who sustain fractures have been reported to have lower serum vitamin 
K levels. 

Epidemiologic studies have also found that higher vitamin K intake is related to 
lower fracture incidence



• Deficiency or antagonism of vitamin K (coumarin derivatives) can result in the 
under carboxylation of specific proteins involved in bone metabolism including 
osteocalcin. 

• In cohort studies, warfarin use for more than 1 year was an independent 
predictor of spine and hip fracture but this was not confirmed in a separate 
study, perhaps because of the small number of women on warfarin.

• A compound derived from vitamin K (MK4) had a positive effect on BMD in 
large doses when given to women with osteoporosis and strokes. 

• High, pharmacologic doses of vitamin K2 (45 mg) were also related to lower 
rates of bone loss and a lower incidence of fractures.



• Based on the current evidence of observational studies, studies on 
intermediate endpoints, and small studies with bone density and limited 
fracture data, there are insufficient data to recommend the required level of 
vitamin K supplementation for optimal bone health.

• One trial with a 3-y supplementation of phylloquinone (1 mg/d) with calcium 
and vitamin D reduced hip bone loss.

• A healthy diet, high in fruits and vegetables, ensures that vitamin K intake is 
adequate for most of the population. (1)

References
1. 2005 Osteoporosis Update – Am J Clin Nutr http://ajcn.nutrition.org/content/81/5/1232S.full
2. Vermeer, C., et al. Effects of Vitamin K on bone mass and bone metabolism. J Nutr, 1996, 126: 1187-1191 (suppl)
3. Bitensky, L., et al Circulating Vitamin K levels in patients with fractures. J Bone Joint Surg., 1988, 70-B: 663-664
4. Kanai, T., et al. Serum Vitamin K level and bone mineral density in post-menopausal women. Int J Gynecol

Obstet, 1997, 56: 25-30 

http://ajcn.nutrition.org/content/81/5/1232S.full


Vitamin K2 Food Sources

• Vitamin K2 (MK-7) ingested from fermented foods (natto, sauerkraut etc.) 
and Vitamin K2 (MK-4) and animal products (grass-fed beef, dairy, chicken 
breast, eggs).

• Vitamin K2 (MK-4) is absorbed – and aids osteocalcin in bone mineralization 
process (helps prevent osteoporosis) and may reduce arterial calcification

• Body converts some vitamin K1 to vitamin K2, but conversion is slow and 
may not be sufficient for optimal bone support.



Limited Number of Vitamin K2 Studies Available

Osteoporosis Treatment - In Japan oral doses of 45 mg of Vitamin K2 (MK-4) are 
given to osteoporosis patients, which resulted in increased bone density and/or 
reduced fractures, and increased markers of bone formation.

Pooled evidence from seven Japanese trials shows  60 percent reduction in 
vertebral fractures and an 80 percent reduction in hip and other non-vertebral 
fractures.

Thus, Vitamin K2 (MK-4) supplementation may be warranted in high-risk 
osteoporosis patients or those with existing osteoporosis (45 mg per day), 
requires physician approval in my view.
Reference:

Cockayne S, Adamson J, Lanham-New S, Shearer MJ, Gilbody S, Torgerson DJ. “Vitamin K and the prevention of fractures: Systematic review 
and meta-analysis of randomized controlled trials” Arch Intern Med. 2006; 166: 1256-1261)



4. Magnesium and Bone Density

Several studies have shown that magnesium supplementation may reduce 
osteoporosis in postmenopausal women. Magnesium, like calcium, serves a role 
in bone formation. 
Tucker, K., et al. Magnesium intake is associated with bone mineral density in elderly women. J Bone Miner Res. 1995, 10-46 
(suppl)

1993 study tested the efficacy of magnesium supplementation (six, 125 mg 
tablets per day = 750 mg) for six months and two tablets (250 mg) per day for 
another 18 months, in a two-year trial.
• Supplemented patients (31 postmenopausal women) demonstrated a 1-8% 

rise in bone mineral density.
• Control group (non-supplemented = 23 postmenopausal women) showed a 

reduction in bone mineral density over the two-year period.

Stendig-Lindberg, G., et al. Trabecular bone density in a two-year controlled trial of peroral magnesium in osteoporosis. 
Magnes Res. 1993; 2: 155-163



• Recommended intake for healthy adult males is 420 mg/d and for women 
is 320 mg/d. Because magnesium is present in most foods—particularly 
legumes, vegetables, nuts, seeds, fruits, grains, fish and dairy—severe 
magnesium deficiency is rarely seen in healthy people.

• However, many people in United States fall below this recommended 
level. 

• Furthermore, a magnesium supplement may be required in frail elderly 
with poor diets or persons with intestinal disease, alcoholics, or persons 
on treatment with diuretics or chemotherapy that depletes magnesium. 



• In addition, as calcium supplements sometimes result in constipation, 
a supplement with magnesium might be useful to keep bowel habits 
regular.

• Aside: Magnesium supplementation is often helpful in Irritable Bowel 
Syndrome and Leg Cramps and may help to Prevent Arrythmias. 

• Magnesium is easily washed out in the urine with alcohol, caffeine, 
stress, and many people report benefit from Magnesium 
Supplementation Target – 200 - 500 mg/d

• However, can worsen chronic kidney disease.



• Several small epidemiologic studies have found that higher magnesium 
intakes are associated with higher BMD in elderly men and women. 

• There have been only small controlled clinical trials of magnesium 
supplementation that were primarily effective in magnesium-depleted 
subjects.

• There is little evidence that magnesium is needed to prevent osteoporosis in 
the general population.

• Overall, observational and clinical trial data concerning magnesium and bone 
density or fractures are inconclusive and, in fact, one recent study from the 
WHI reported that higher intakes of magnesium were associated with a 
higher risk of wrist fracture. Giving magnesium without calcium and vitamin 
D for bone density support unlikely to be beneficial.

2005 Osteoporosis Update – Am J Clin Nutr http://ajcn.nutrition.org/content/81/5/1232S.full

http://ajcn.nutrition.org/content/81/5/1232S.full


5. Copper and Zinc
Copper required for cross-linking of collagen to ensure strength of protein.

Zinc required for IGF-1 synthesis and secretion, which has anabolic effect on 
bone. 

With age, IGF-1 level declines and osteoporosis is more prevalent in low IGF-1 
patients.

Most people do not consume RDA for zinc, which is 15 mg per day.

Average intake is usually 8-11 mg per day



Sub-optimal zinc intake over lifetime leads to marginal zinc deficiency:

• Compromised Immunity

• Decreased Wound Healing

• Decreased Taste Acuity

• Decreased Dark Adaption

• Decreased Lean and Bone Mass due to low IGF-1 levels

Supplementing older patients with zinc has increased IGF-1

Best strategy is to ensure optimal zinc intake throughout lifetime (Multiple 
Vitamin and Mineral)

Remember: Must always provide copper if supplementing with zinc 10-15:1 
ratio (zinc to copper) to prevent anemia and marginal copper deficiency. 



Copper and Zinc References: 

1. Devine, A. et al. Effects of zinc and other nutritional factors on insulin-like growth factor-1 and insulin-like growth 
factor binding proteins in postmenopausal women. Am J Clin Nutr 1998, 68; 1: 200-206 

2. 2005 Osteoporosis Update – Am J Clin Nutr http://ajcn.nutrition.org/content/81/5/1232S.full

3. Roth, H.P., et al. Influence of alimentary zinc deficiency on the concentration of growth hormone, insulin-like 
growth factor-1 and insulin in the serum of force-fed rats. Horm Metab Res. 1994; 26: 404-408 

4. Dorup, I. Et al. Role of insulin-like growth factor-1 and growth hormone in growth inhibition induced by 
magnesium and zinc deficiencies. Br J Nutr. 1991; 66: 505-521 

http://ajcn.nutrition.org/content/81/5/1232S.full


6. B-Vitamins, Homocysteine and Osteoporosis

• High levels of homocysteine linked to increased risk of osteoporosis.

• Homocysteine may interfere with collagen cross-linking, leading to 
a defective bone matrix.

• Folic acid, Vitamin B6 and Vitamin B12 may be important nutrients 
to help prevent osteoporosis, as they maintain safe levels of 
homocysteine. 

References:

• Brattstrom, L.E., et al. Folic acid responsive postmenopausal homocysteinemia. Metabolism, 1985, 34: 1073-1077 

• McLean RR, Jacques PF, Selhub J, et al. (2004) Homocysteine as a predictive factor for hip fracture in older persons. N Engl J Med 350:2042-49

• Morris MS, Jacques PF, Selhub J (2005) Relation between homocysteine and B-vitamin status indicators and bone 

mineral density in older Americans. Bone 37:234-42



6. Icariin Flavonoid and Bone Density

Icariin flavonoid found in Epimedium Herb (Horny Goat Weed)

60 mg of Icariin flavonoid shown to increase bone density of the 
neck of the femur and the lumbar spine in postmenopausal women

24-month trial period, involving 85 postmenopausal women.

Reference: Journal of Bone and Mineral Research 
(G. Zhang, L Qin, Y. Shi – 2007)



Previous experimental studies have shown that the 
icariin flavonoid increases the action of bone 
building cells (osteoblasts) and slows down the 
activity of bone destroying cells (osteoclasts), 
making icariin the most impressive bone support 
phytonutrient discovered to date

Latest Reference: Wang Z et al. The effect of icariin on bone metabolism and its potential clinical application. 
Osteoporosis Int. 2018, 29; 3:535-544. https://pubmed.ncbi.nlm.nih.gov/29110063/

https://pubmed.ncbi.nlm.nih.gov/29110063/


• A 1998 study demonstrated that soy isoflavones were 
effective in reversing lumbar spine bone loss in 
postmenopausal women.

7. Soy Products and Bone Density

The positive effects on bone health associated with increased 
intake of soy products may also be due to enhanced intestinal 
calcium absorption provided by the ingestion of soy protein.

Reference: Arjmand, B.H., et al. Role of soy protein with normal or reduced isoflavone content in reversing bone loss 
induced by ovarian hormone deficiency in rats. Am J Clin Nutr. 1998, 68; 6: 1358-1363 (suppl) 



Journal Medicinal Food 2016 Review: 
Soy and Osteoporosis

2016 Review Paper: highlights positive ability of soy isoflavones to 
decrease bone loss and stimulate bone formation:

Overall a daily dosage of 70-126 mg of soy isoflavones appears to be 
required (according to human studies) to have a measurable impact 
on slowing bone loss in post-menopausal women, or stimulating 
bone formation (Soy Isoflavones)

Soy Isoflavone effects on bone are multi-model and explained well in 
this research paper.
Reference link: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4717511/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4717511/


8. Protein Intake and Bone Density

High Animal protein diet  or diet high in phosphates 
associated with increasing excretion of calcium in urine.

Licatta AA, Bou E, Bartter FC, West F. Acute effects of dietary protein on calcium metabolism in patients with 
osteoporosis. J Gerontol 1981 Jan; 36(1): 14-9

High-protein diet, common to North America, may 
be a contributing factor to the high level of 
incidence of osteoporosis in this part of the world.
Cooper, C, Atkinson EJ, Hensrud DD, Wahner HW, O’Fallon WM, Riggs BL, Melton LJ 3rd. Dietary protein 
intake and bone mass in women. Calcif Tissue Int 1996 May; 58(5): 320-5



• However, two randomized controlled trials showed that increased 
protein intake dramatically improved outcomes after hip fracture. 
This is likely because older subjects ingest less than RDA for Protein

• Subsequent work showed protein supplements reduce bone loss at 
contra-lateral hip in patients with upper femoral fracture. 

• The most likely explanation is a protein-induced increase in insulin-
like growth factor, which is known to be osteotrophic. So, older 
patients may need protein supplementation



Delmi M, Rapin CH, Bengoa JM, Delmas PD, Vasey H, Bonjour JP. Dietary 
supplementation in elderly patients with fractured neck of the femur. 
Lancet. 1990 Apr 28, 335(8696): 1013-1016

Baston MD, Rawlings J, Allison SP. Benefits of supplementary tube 
feeding after fractured neck of femur: a randomised controlled trial. Br 
Med J (Clin Res Ed)1983 Nov 26, 287(6405): 1589-1592 

Schurch MA, Rizzoli R, Slosman D, Vada L, Vergnaud P, Bonjour JP. 
Protein supplements increase serum insulin-like growth factor-1 levels 
and attenuate proximal femur bone loss in patients with recent hip 
fracture. A randomized double-blind, placebo-controlled trial. Ann Intern 
Med, 1998 May 15, 128(10): 801-809

Protein References:



Bonjour JP, Schurch MA, Rizzoli R. Nutritional aspects of hip fractures. 
Bone. 1996 Mar, 18(3 Suppl): 139S-144S 

Ammann P, Bourrin S, Bonjour JP, Meyer JM, Rizzoli R. Protein 
undernutrition-induced bone loss is associated with decreased IGF-1 
levels and estrogen deficiency. J Bone Miner Res. 2000 Apr, 15(4): 683-90



Other Considerations:

Vitamin A – Too much preformed vitamin A stimulate osteoclasts to break 
down bone, increasing fracture risk. Do not recommend a multiple vitamin 
containing more than 2500-3,000 IU per day of preformed vitamin A. No risk 
with high doses of beta-carotene.
References:
http://www.berkeleywellness.com/supplements/vitamins/article/vitamin-bad-bones-or-not
Feskanich D, Singh V, Willett WC, et al. (2002). Vitamin A intake and hip fractures among postmenopausal women. JAMA 287:47-54
https://www.ncbi.nlm.nih.gov/pubmed/15671709   

Silica – aids in crosslinking of collagen – strengthening bone matrix
Reference: 2005 Osteoporosis Update – Am J Clin Nutr http://ajcn.nutrition.org/content/81/5/1232S.full

Boron - Supplementation with 2.5 mg or 3 mg of boron has been shown to increase 
estrogen levels in postmenopausal women. Small amount of supplementation 
appears to be safe. Too much estrogen can increase risk of reproductive organ cancer, 
like HRT.
Nielsen, F.H., et el. Effect of dietary boron mineral, estrogen, and testosterone metabolism in postmenopausal women. FASEB J 1987; 1: 394-397

Nielsen, F.H., et al. Boron supplementation of perimenopausal women affects boron metabolism and indices associated with macromineral metabolism, 
hormonal status and immune function. J Trace Elements Exp Med. 1999; 12: 251-261. 

http://www.berkeleywellness.com/supplements/vitamins/article/vitamin-bad-bones-or-not
https://www.ncbi.nlm.nih.gov/pubmed/15671709-%2010,000
http://ajcn.nutrition.org/content/81/5/1232S.full


Exercise:

Weight bearing and Resistance Exercise shown to promote bone density 
and slow bone loss.

Key Aspect: To increase bone density must provide routine that is slightly in 
excess of MES (minimal exertional strain person bones are accustomed to)

Examples:

• Desk Job – just walking is helpful

• Already on a Walking Program - Need Resistance Training

• Aqua Aerobics – IS NOT VERY Weight Bearing



• For individuals with spinal osteoporosis (most osteoporotic 
patients), important to minimize the amount of pressure on spine 
so that forward flexion in any exercise, including cycling should be 
avoided (to prevent spinal compression fractures.)

•  traditional sit-ups and abdominal crunches should be avoided.

• Spinal extension exercises strengthen the spinal muscles, reduce 
flexion and help to maintain good posture.

Reference: Josse RJ. Exercise and Osteoporosis. Patient Care 2000; 11(6): 16-19



Great Summary:
2005 Osteoporosis Update – Am J Clin Nutr
http://ajcn.nutrition.org/content/81/5/1232S.full

• The use of calcium and vitamin D supplements in an elderly population has been 
shown to be cost-effective for hip fracture prevention.

• Medical professionals need to be aware of the importance of ensuring 
adequate calcium and vitamin D intakes for patients on osteoporosis therapy.

• The effects of calcium and vitamin D on bone cannot be considered in isolation 
from the other components of the diet.

• The other micronutrient needs for optimizing bone health can be easily met by a 
healthy diet that is high in fruits and vegetables (5 servings per day) for 
magnesium, potassium, vitamin C, vitamin K and other potentially important 
nutrients.

http://ajcn.nutrition.org/content/81/5/1232S.full


Supplements of Importance

1. Adeeva All-in-One Multiple Vitamin and Mineral

2. Adeeva Bone Support Formula

Other Considerations:

• Vitamin K2

• Soy or Whey Protein Shake



Adeeva All-in-One Multiple Vitamin and Mineral:

Bone Support Nutrients of Interest

Daily Dosage:

Calcium – 500 mg

Vitamin D – 1,000 IU

Magnesium – 200 mg

Zinc – 15 mg

Copper- 2 mg

B-50 Complex

Dosage: 2 caplets, twice daily with food (Full Adult 
Dosage)



Adeeva All-in-One Multiple Vitamin and Mineral: 2 caplets, twice daily with food 
provides the following:

All-In-One Multi Vitamin and Mineral 

Vitamin A 2,500 I.U.

Beta Carotene 15,000 I.U.

Vitamin C 1,000 mg

Vitamin D 1000 I.U.

Vitamin E succinate 400 I.U. (natural)

Thiamin 50 mg

Riboflavin 50 mg

Niacin 50 mg

Vitamin B-6 50 mg

Folic Acid 400 mcg

Vitamin B-12 50 mcg

Biotin 300 mcg

Pantothenic Acid 50 mg



Adeeva All-in-One Multiple Vitamin and Mineral Continued

All-In-One Multi Vitamin and Mineral Continued

Calcium 500 mg

Iron 6 mg

Magnesium 200 mg

Zinc 15 mg

Selenium 200 mcg

Copper 2 mg

Manganese 5 mg

Chromium 50 mcg

Molybdenum 50 mcg

Bioflavonoids 50 mg

Lutein 6 mg

Lycopene 6 mg



Adeeva Bone Support Formula:

2 Caplets Contain:

Vitamin D – 800 IU

Calcium – 600 mg (Citrate/Carbonate)

Magnesium – 300 mg

Icariin Flavonoid – 60 mg

Betaine Hcl – 10 mg

Bamboo Extract (70% silica) – 4.4 mg

Boron – 1500 mcg



Combo MV plus Bone Support

From Multiple Vitamin and 2 caplets of 
Bone Support Formula:

• Calcium – 1100 mg per day (plus 500-700 
mg food)

• Vitamin D3 – 1800 IU – achieve 80nmol/L

• Magnesium – 500

• Icariin Flavonoid – 60 mg (Epimedium)

• Silica – 3 mg

• Boron – 1.5 mg

• B-50 complex

• Vitamin C- 1000 mg

• Copper – 2 mg

• Also Encourage Weight Bearing Exercise 
and Healthy Diet



On Each Patient Intake Should Assess:

1. Are they a candidate for Bone Density Test?- revisit inclusion criteria 
for high-risk individuals

2. Have they had a Bone Density Test – what were results?

3. Serum Vitamin D level (below 80 mmol/L is concern) (32 ng/ml)

4. What is average daily calcium intake from food and supplements 
currently?

5. Exercise Routine or Physical Job Demands

6. Vitamin A Supplementation level from Multiple Vitamin – Is it too 
high - check dosage

7. Other Factors Affecting Calcium Status: Smoker, Alcohol Consumption 
(volume), Caffeine, Sodium etc.

8. Family History and Body Frame



Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com


Next Steps 
If you are not an Adeeva Customer and would like to learn about ordering and dispensing 
Adeeva Supplements to your patients, or for your own personal use, as well as:

• Adeeva Monthly Specials 

• Wholesale/Retail Pricelist

• NEW AFFILIATE PROGRAM - How patients can order online and you receive credit and 
compensation for online purchases through Adeeva affiliate program

• In-office Adeeva Education Materials (free brochures and other resources)

• Dr. Meschino’s Webinars for your Patients on Nutritional Medicine.

• Dr. Meschino’s Weekly Lifestyle Medicine Update Video Newsletter – can forward to 
patients

• Dr. Meschino’s Health Lifestyle Booster – can forward to patients

Call or Email: Arlene Walker: arlene@adeeva.com

Phone: 866-262-1010

mailto:arlene@adeeva.com


You can learn more at:

www.adeevainfo.com – a website that supports health care practitioners

Also learn about how to become a Registered Nutritional Consultant 
Practitioner (RNCP/ROHP) sanctioned by the International Organization of 
Nutritional Consultants (www.ionc.org):  contact brad@gim-academy.com or 
call 647) 987-8506

Practitioners ordering Adeeva Products for their offices are now giving 20 
complementary subscriptions for select patients to access Our Digital 
Wellness Coaching Program: www.meschinowellness.net

mailto:info@adeeva.com
http://www.ionc.org/
mailto:brad@gim-academy.com
https://www.google.com/search?q=global+integrative+medicine+academy&rlz=1C1GCEV_enCA860CA860&oq=global&aqs=chrome.1.69i57j35i39j0i131i433i457j0i402l2j0i131i433j0i433j0i131i433.5919j0j15&sourceid=chrome&ie=UTF-8
http://www.meschinowellness.net/


CMCC CE Webinar:

Topic: Arthritis and Chiropractic: 
Imaging, Diagnosis, Nutrition

with

Dr John Taylor - Chiropractic Radiologist

Dr. James Meschino

Date: Was May 16, 2021
(POSTPONED TILL THE 
FALL)

Cost: $200.00 - All proceeds donated to 
Dr. James Laws Student Award Fund

Here is the link to register and learn more: 
https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-
courses/df496898-b392-466b-bfa1-2faa60ece664

https://continuingeducationatcmcc.myabsorb.ca/#/instructor-led-courses/df496898-b392-466b-bfa1-2faa60ece664


Dr. James Meschino
drjames@adeeva.com

mailto:drjames@adeeva.com

