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—MEASURING BONE MASS—

When Should You Have A Bone Density Test?


All women, forty or older who have had a low impact bone fracture should have a bone density test.  This means a fracture without trauma or an injury.  It usually takes considerable force to break a bone.  Only 25 percent of people with low impact fractures actually receive treatment, says osteoporosis expert, Dr. Susan Ott.  Dr. Ott states that, in nearly 50 percent of these cases, radiologists didn’t spot the fractures or note them in their reports.

· All postmenopausal women under sixty-five who have one major risk factor such as low impact trauma, low trauma spinal compression fracture, family history of osteoporosis (especially maternal hip fracture), taking steroids continuously for three or more months, premature menopause before age 45, malabsorption syndrome, overa ctivity of the parathyroid gland; or two minor factors such as taking medications such as coumadin, anticonvulsants or heparin, low intake of calcium through the diet, smoking, excessive caffeine intake (more than 4 cups a day).  Weight of less than 57 kg, rheumatoid arthritis history and underweight (10 percent less than at age 25).

· Any situation where the bone density measurement would make a difference in whether or not treatment was started.

· All women sixty-five or older regardless of risk factors.

· All men seventy or older (under sixty if you have the risk factors previously mentioned).

· All men, women and children who have known secondary causes of osteoporosis.  This means other medical conditions; diseases or the medications used to treat these illnesses are the real cause of the osteoporosis and the increased risk of fracture.

There are several types of BMD tests.  All the tests are simple and painless.

Bone Testing Options—What Type Of Test Should You Have?


Once it has been determined that a bone density test is needed, your doctor must figure out what test to use.  There are several types of bone density measuring devices.  It’s important to understand the advantages and disadvantages of the different measurement techniques.

What Bone Testing Measures


Bone density tests only tell you one risk factor for osteoporosis—that is a decreased bone density.  The larger the amount of mineral content in the bone, the higher is the bone density.  It is the combination of mineral deposits and the micro-architectural structure that give bones their overall strength.  There is currently no test that can measure bone strength and give you information about the microstructure of your bone.

Dual X-Ray Absorptiometry (DXA)

The most common method for determining your bone density is the central dual X-ray absorptiometry technique (central DXA).  This machine is most often located in hospitals and radiology centers.  Anyone living in an urban or suburban area will have access to one of these machines.



You lie comfortably on a scanning table.  When your spine is measured, as shown above, your legs are positioned on a firm pad to help flatten out your spine.  For measurement of your hipbone, you lay your legs flat on the table.  During the test, the scanner moves back and forth over your body.  It can measure bone density in the hip, spine and forearm.  They are important sites where fractures have the most serious consequences.


The current test of choice is dual X-ray absorptiometry (called DXA or DEXA for dual energy X-ray absorptiometry), and it is widely available.  The hip and spine measurements are the most common procedures.  The greater your risk for osteoporosis, the more important this information is for you.  The small amount of radiation involved in a bone density scan is one tenth of a chest X-ray.


A smaller version of the DXA can measure bone density in the hands and the heel.  The test takes two minutes, and the small machine can be used in doctors’ offices, which makes it more convenient for many people.


It is very important to have your bone density scans repeated on the same machine if you are comparing them.  Various machines are not standardized; so comparing a reading obtained on one manufacturer’s machine to that obtained on another, is not accurate.

Ultrasound Densitometry


Another commonly available testing option is ultrasound.  This technique involves no radiation.  Ultrasound testing is already available in many doctors’ offices.  The ultrasound assesses bone in the heel, tibia, patella or other peripheral sites where the bones are relatively close to the surface of the skin.


It is a much underutilized screening technique.  According to the National Osteoporosis Foundation’s Physicians Guide, although the measurements are not as accurate as DXA or SXA (single X-ray absorptiometry), they appear to predict fracture risk as well as other measures of bone density.


A study of 149,524 postmenopausal women suggested that ultrasound and peripheral BMD are accurate in predicting fracture.  Those with low bone density in the heel, forearm, or finger had a twofold increased risk of fracture within one year.


You must still be cautious, since this method of measuring bone density includes the same standard deviation problems as those of the DXA scan.  It can classify a large number of people at high risk with too many false positive readings.


Unfortunately, ultrasound can’t check bone density in the spine and hip.  The site most commonly measured is the heel; other bones in the lower leg and hand can be checked too.  The results reflect not only density but also properties of collagen in the bone.  While this information is helpful because the results are strongly correlated with fracture risk, it’s not a substitute for direct measurement of hip or spine bone density with DXA.  However, it is a quick and inexpensive way to check for bone loss and will let you know if you are in a high-risk category and need to get a DXA scan.

	How The Tests Work



	DXA uses a technique called densitometry or X-ray absorptiometry; the machine passes an X-ray beam through an area of bone.  Ultrasound testing uses sound waves instead of X-rays.  Radiation (or sound waves) are absorbed by the bone—the denser the bone, the more it absorbs.  The machine’s detectors translate absorption information into a measure of bone density.

The “dual” in dual X-ray absorptiometry (DXA) refers to the use of two different X-ray beams, which enables the machine to distinguish between bone and the soft tissue (e.g., muscle, fat) covering it.  That’s why DXA can measure density of the hip and spine bones, even though they lie deep inside the body.  Tests that use just a single beam can only measure bones that are just under the skin, such as the bones in the hand, wrist, and heel.




Single X-Ray Absorptiometry (SXA)

Now that DXA is available, SXA—which can’t check spine and hipbones—has been phased out.  SXA measures bone density in the fingers, wrist and heel.  Those results correlate strongly with hip and spine density, so the test remains a good general indicator of bone health.

Radiographic Absorptiometry (RA)

Radiographic absorptiometry (RA) is a special type of X-ray.  It measures bone density in the hand, which is closely correlated with hip and spine density.  The chief advantage of RA is low cost.  Also, nearly any X-ray machine can be adapted for RA.  This makes it a valuable screening tool for people without easy access to DXA, such as those who live in remote rural areas.

Computerized Axial Tomography (CT or CAT Scan)


CT scans are used mainly in research.  But they can be helpful when other tests aren’t available, or in special situations.  DXA, SXA, X-ray and RA all produce a two-dimensional image of the bone.  CT also uses an X-ray beam, but it can create a three-dimensional image that can be important when a man or woman appears to be losing significantly more trabecular (the spongy inner part of the bone) than cortical bone (the hard outer part of the bone).  In such a case, a CT scan would allow separate examination of the trabecular bone in the center of his or her spine.  Please see Chapter 2 of this book for the radiation levels involved in CT scans.

How To Interpret Your Test Results

The results of a bone density test can be confusing at first.  But once you know how to interpret the numbers and graphs, you’ll find the results very informative.  Following is a guide to the terminology:

Bone-Mineral Density (BMD)

All of the tests measure the amount of mineral in a specific area of bone.  The more mineral content, the denser is the bone.  The mineral density is measured in grams or milligrams; area is measured in square centimetres—and BMD is described as grams or milligrams per square centimetre, g/cm2 or mg per cc.


We need to understand the way bone density results are reported, as well as explaining T-and Z-Scores and how osteoporosis and osteopenia are defined by T-Scores.  I will also touch on differences in bone density related to gender and race.


Results from hip and spine DXA measurements are actually first calculated as grams of mineral per area of bone.  Each bone normally has a different bone density.  In order to standardize results across different sites and technologies, bone density measures are usually reported as T-Scores and Z-Scores.  These scores have caused much confusion and misinterpretation among doctors, as well as patients.

What Is A T-Score?

T-Scores are calculated from an individual’s bone density results, the variation in bone density measurement, and the average bone density of a young normal reference population at peak bone mass.  The age of the young normal reference population used to determine T-Scores differs slightly among different manufacturers of bone density measurement devices, but is usually between twenty and thirty-five years.  This is the age when bone density is at its peak and osteoporosis-related fracture risk is at its lowest.  Results are expressed as standard deviation (SD) scores above or below the average measurement for the young normal.  A T-Score of –2 indicates that the person’s score is 2 standard deviations below average for a young normal person of the same gender.  On average, every T-Score above or below 0 represents about 10 to 15 percent reduction (or increase) in bone mass.  A T-Score of –2 in the spine means that the person’s bone mass is about 20 percent lower in the spine than the average for a young normal person of the same gender.


Osteoporosis is defined by the T-Score, as originally decided by the World Health Organization (WHO) in 1992.  A T-Score of –2.5 or lower indicates the presence of osteoporosis.  An intermediate condition, called osteopenia or low bone mass, is defined as a T-Score between –1 and –2.5.  The WHO criteria were designed as descriptive terms in order to determine the prevalence of bone mass at different levels in different populations.  These cut-off points were never intended as treatment or diagnostic cut-off points.  It turns out that the osteoporosis cut-off point actually makes some biologic sense; the risk of fracture is substantially increased at –2.5, and the majority of people do not reach this level until they are in their eighties.  Furthermore, –2.5 seems to be the T-Score at which treatment, at least with bisphosphonates, the most commonly prescribed drugs, consistently work.


For example, in the alendronate (Fosamax) clinical trials, alendronate reduced the risk of hip fractures in women who had T-Scores of –2.5 or lower but not in women with higher T-Scores.  Similarly, in the risedronate (Actonel) clinical trial, risedronate only worked against hip fracture in those women who had documented osteoporosis.


In contrast to osteoporosis, though, osteopenia is not as useful a term in determining who should be treated and who should not.  In fact some experts maintain that comparing bone density, which normally and naturally decreases with age, without necessarily leading to an increase in fracture rate, is creating a falsely elevated rate of osteopenia, thus causing much unnecessary anxiety.


“Using the WHO standards” says the British Columbia Office of Health Technology Assessment, “22 percent of all women over age 50 will be defined as having osteoporosis and 52 percent as having osteopenia.  Therefore the resulting epidemic observed in the last few years is more apparent than real.”  It would therefore make more sense to compare your bone density to that of your own age group, which is what the Z-Score is all about.

What Is A Z-Score?

It is useful to know how your bone density compares with others of your age.  The Z-Score compares a person’s results to those of an average reference population of the same age and gender (as opposed to the T-Score, which compares the patient’s measurement to that of a young population at peak bone mass).  Just as for the T-Score, the Z-Score also takes into account the variability in the normal age-matched population.  The results are expressed as positive or negative scores, referring to measurements above or below the average for the reference population.  A score between –2 and +2 includes 95 percent of the population.  Therefore, if you have a –2, you are in the lower 5th percentile for your age.  If you have a Z-Score of +2, you are in the highest 95th percentile for your age.  A score of 0 means that the person’s bone density is exactly average for age and gender.  A score of –1 means that the individual’s bone density is two SDs below the average, usually about 20 percent lower than the average spine BMD.  In the hip region, the variability is a bit higher, so a score of –1 usually indicates a reduction of about 13 percent compared to the average, or 26 percent compared to the average when the Z-Score is reported as –2.


For every reduction in Z-Score, the risk of fracture increases approximately twofold.  That is, if the person’s Z-Score is –1, his or her risk of fracture is twice that of the average person at his or her age; for a score of –2, the person’s risk of fracture is four times higher than the average person’s; for a score of –3, the person’s risk of fracture is eight times higher than the average.  These differences are called relative risk; we ascertain one person’s risk compared to the average person’s.


Because almost everyone loses some bone with increasing age, it is difficult to avoid falling into the osteoporosis category if you live long enough.  While only 13 percent of women between ages fifty and fifty-nine have osteoporosis, 27 percent of those between sixty and sixty-nine have osteoporosis, 47 percent of women between the ages of seventy and seventy-nine have osteoporosis, and 67 percent between eighty and eighty-nine have osteoporosis.


Only 8 percent of men between the ages of fifty and fifty-nine have osteoporosis, 13 percent of men between sixty and sixty-nine have osteoporosis, 30 percent of men seventy to seventy-nine have osteoporosis, and 50 percent of men between eighty and eighty-nine have osteoporosis.

T-Score

The T-Score compares your bone density with that of the average healthy young adult.  T-Scores are based on a statistical measure called the standard deviation, which reflects differences from the average score.

Z-Score

We usually lose bone, as we age.  So our T-Scores normally drop.  The Z-Score presents our BMD in a different way, as a comparison with people our own age.  A low Z-Score is a warning that we’re losing bone more rapidly than our peers, so we need to be monitored more closely by our doctor.

X-Ray and Radiographs

An X-ray based technique in which the hands are measured alongside an aluminum wedge can also be used to measure density.  Results are sent to a central processing center for computer determination of bone density.  This technique does require central processing, so results may not be available as soon as the X-ray is completed.

Osteopenia

Many people become distressed to learn they have osteopenia, but it should just be considered as a warning sign, a kind of biological “wakeup call.”


Osteopenia implies that the bone mass is slightly low, but very much within the normal range.  Osteopenia is not a disease.  In fact, all men and women would be labelled with osteopenia, if they lived long enough.


Although 60 percent of all men and women in their fifties have BMD levels above the osteopenic range, 40 percent have BMD levels in the osteopenic range or below.  Among those in their sixties, the majority of women have bone density values in the osteopenic range or below; only 40 percent have normal BMD levels.  When women reach their seventies, less than 20 percent have normal BMD levels, and in their eighties, it’s only 10 percent who have BMD measurements above the osteopenic levels.


Osteopenia means that your bone density could fall anywhere between the lower fifth to sixteenth percentile compared to the average young normal BMD.  Even in people who are twenty-five or thirty, this is still normal.  We consider the fifth percentile to be normal with respect to height.  Furthermore, the osteopenia determination does not take into account body size.


We know that smaller people probably have lower apparent BMD the way we measure it because we don’t correct for the small third bone dimension.  So, many of the women whose measurements fall in the osteopenic range may be there in part due to small body size and small bone size.  Osteoporosis-related fracture risk is extremely low in men and women who have bone mass in this range in contrast to fracture risk in men and women with osteoporosis.


So osteopenia is a problematical term that induces fear unnecessarily and probably should be abandoned.

The Limitations Of Bone Density Testing

According to many experts, including Dr. S. Pors Nielsen, the following are some of the limits of bone density testing:

1. BMD measurement is not an ideal measure of true bone density and it gives no information at all regarding bone strength and micro-architecture.

2. It should be used after correction for body size and/or bone size, age, sex and local variations in average bone mineral density.

3. It should not be considered the sole indicator of present and future fracture risk—but only one risk factor that should be measured in terms of the whole picture of your lifestyle and environmental risks.

The Advisory Committee for Guidelines and Protocols for Bone Density Measurement in Women put it this way: “Low density is only one of many factors that can increase the risk of fracture.  Factors such as inactivity, balance problems, poor vision, inappropriate footwear, the use of certain drugs and household hazards can all increase the risk of falling and fracturing bone.  Some people believe that bone density testing and medical treatment of osteoporosis are examples of “medicalization” of natural processes such as menopause and aging.  “Medicalization” means treating natural processes like diseases and relying too heavily on highly technological medical treatments, when less invasive approaches could be just as beneficial.  However, bone density testing can provide valuable information and help women decide when hormone or drug treatment may be beneficial.”

Other Important Tests

Bone density tests determine if you have osteopenia or osteoporosis.  But these tests cannot tell you why, how or how fast you’re losing bone.  Nor can they evaluate suspected broken bones or spine fractures.  Your doctor may suggest one or more additional tests.  Here are some additional tests we use.

Hormone Tests

Blood tests can check levels of hormones important to bone, including:


Estradiol


This is the most potent form of estrogen.  If you’re under age 45 and experiencing menstrual irregularities, your doctor may check your estradiol and other estrogens.  If  levels are abnormally low, birth control pills might be suggested to boost your supply of estrogen, thereby protecting your bones.  Also, I test for progesterone, free testosterone, DHEA-Sulfate and cortisol which also influence bone health.


Follicle-stimulating hormone (FSH)


FSH is a pituitary hormone that stimulates the ovaries, indirectly affecting estrogen supplies.  As a woman approaches menopause, her FSH levels normally rise.  Checking FSH helps your doctor determine if you’re entering menopause.  This narrows down possible causes of no menses and other menstrual irregularities.


Thyroid and parathyroid


Problems with the thyroid and parathyroid glands can lead to bone loss.  Thyroid or parathyroid hormone tests are the first diagnostic step when these issues are suspected.

Calcium Metabolism Tests

Abnormalities in blood calcium levels don’t necessarily mean that you have osteoporosis, but they can help clarify your medical situation.  For example, some parathyroid problems cause an increase in blood calcium.

How Often Should You Be Tested?

Bones change slowly, so you don’t need to check them very often.  The results could be misleading if you repeat a test too soon.  The changes you might expect to see in your bones are small too.  That’s why very frequent testing is not advised.


Follow-up bone scans are not considered necessary before 2 years are up unless you have existing fractures or very low bone density, states a bulletin sent to all doctor by the British Columbia Health Service. “The response to many of the drugs used to treat osteoporosis are more characterized by a reduction in fracture incidence than by an increase in bone density.  Follow-up measurements of bone density should be interpreted with this fact in mind.”  The rate of change in response to treatment is usually small and will not usually be detectable in less than 2 years.


If you wish to have an accurate follow-up scan, you must use the same machine, in the same facility, at the same time of year, to have a consistence in calibration.

Better Ways For Doctors To Measure Up To Osteoporosis
The Limitations Of Bone Density Measurements

Bone mineral density testing has many limitations.  The sites most commonly measured are the spine and the hip.  But, your bone density can vary throughout the 206 bones in your skeleton.  It is hard for me to conclude a patient has osteoporosis when one bone, for instance your hip, records low bone density, when the spine may be normal, or vice versa.


The National Women’s Health Network publication, Osteoporosis Fact Sheet, suggests that a better evaluation of bone density is obtained by comparing a person’s bone density to that of other fracture-free, healthy people your age.  Worrisome for me, is that half of all people are shown to have low bone density on a dual X-ray absorptiometry test (DEXA), the preferred medical procedure for osteoporosis testing.


These scans can detect if your bone density is lower than that of other people your same age and sex, but they cannot predict if you will suffer a fracture.  Bone density measurements compare you to “normal individuals” and I feel the results can be needlessly frightening.


Using bone density measurements may be very misleading because the “normal individuals” you are compared to have been established by the DEXA manufacturers.  There is no agreed upon international reference standard and each manufacturer establishes their own data, resulting in completely different standards, between various DEXA machines, measuring the same bone.


Not surprisingly, I and many other physicians are beginning to question the relevance and accuracy of DXA and DEXA scanning measurements.  Accuracy of diagnosis is fundamental and crucial for diagnosing osteoporosis and re-evaluating the effectiveness and safety of a treatment protocol over the years.


The medical journal Osteoporosis International in 2000 printed results of The Canadian Multicentre Osteoporosis Study (CaMos), a government-funded epidemiological study of 10,000 people.  Their results caused great concern.  Astonishingly so, they found that the prevalence of osteoporosis was only 16 percent in women and 5 percent in men, as opposed to the DXA and DEXA estimates of 50 percent in women and 12 percent in men.  Overall, many people are being diagnosed with osteoporosis and prescribed medications—when they may not be necessary—because the machines may calculate too many false positive readings for osteoporosis.


The British Columbia (Canada) Office of Health Technology Assessment concluded that BMD testing does not result in a reduction of fractures and is not a cost-effective public health strategy.

Groundbreaking Research

Dr. Steven Cummings at the University of California, San Francisco, in The New England Journal of Medicine in 1995, explained that low bone density combined with a high number of known osteoporosis risk factors is the very best predictor of osteoporotic fracture.  They found nearly 24 factors important for predicting the risk of hip fracture.  A full 17 of these risk factors are independent of bone density.


In this very sophisticated study, Dr. Cummings discovered that bone density and 17 other risk factors are especially meaningful indicators of osteoporosis hip fracture risk and increase the chance of breaking a hip by 50 to 100 percent.

The 17 Independent Risk Factors For Hip Fracture

According to Dr. Steven Cummings, the people with the lowest bone density in their age group and the greatest number of the 17 risk factors are at greatest risk.  Doctors need to interpret bone density measurements, hand in hand, equally with each patient’s personal risk factors.  The 17 risk factors are:

1. Advancing age

2. Low bone density

3. Being taller at age 25

4. Current caffeine intake

5. Previous hyperthyroidism

6. Any fracture since age 50

7. Poor overall self-rated health

8. Poor distance depth perception

9. Weighing less than you did at age 25

10. Current use of anticonvulsant drugs

11. Lack of exercise, as in not walking daily for exercise

12. Low-frequency hearing sensitivity and impaired vision

13. A resting pulse of 80 beats or more per minute

14. Tendency to stand on feet less than four hours a day

15. The inability to rise from a chair without using your arms

16. A history of maternal hip fracture (especially if your mother fractured a hip before age 80)

17. Current use of long-acting benzodiazepines (tranquilizers, sleeping medications and anti-anxiety drugs)

The New Urine And Blood Tests For Bone Resorption

Currently, there are several urine tests aimed at detection of excess bone-breakdown.  These urine tests help to address the future risk of osteoporosis.  Also, these non-invasive urine tests can help determine the success of your prevention or treatment program.


The Type 1 collagen test examines the excretion of protein fragments from bone, in the urine.  Bone breakdown requires a breakdown of this protein.  The more protein fragments in the urine, the more rapid the systemic bone breakdown and a clue that bone quality is suboptimal.  Bone changes slowly over years, but bone turnover can vary over a few days or weeks.

1. The first test is called the n-telopeptide (NTX) or the c-telopeptides (CTX) Osteomark Test for Telopeptides of Type 1 Collagen, which measures the levels of bone resorption.  The NTX levels can also be measured in the blood.

2. The second test involves the measurement of the collagen crosslinks, pyridinium and deoxypyridinium (PYD or DPD).  As bone breaks down they are released in the urine.  Higher than normal levels of pyridinium and deoxypyridinium crosslinks in the urine indicates an increased rate of bone-breakdown.

3. We also look at the deoxypyridinium to creatinine ratio because it is very specific to bone-breakdown.  The pyridinium to creatinine ratio reflects both cartilage breakdown as well as bone-breakdown.

These urine tests are accurate and inexpensive for uncovering rapid bone loss.  But, just like bone density measurements, what “normal values” the laboratories choose to use is important.  Recent studies have helped to classify that the “normal values” being used are reasonable.  These tests do not take the place of bone density testing, but they add information that bone density cannot provide.

Physicians and researchers continue to emphasize solely the single risk factor—low bone density.  The causes of bone fractures are complex and blaming them on low bone density alone is not scientifically valid, sufficient or credible.

The U.S. National Institutes of Health acknowledge this same conclusion in a report issued in 2000 titled Osteoporosis Prevention, Diagnosis, and Therapy.  The authors state, “It is important to acknowledge a common misperception that osteoporosis is always the result of bone loss.”

There are blood tests that measure the rate of bone-building called osteocalcin and bone-specific alkaline phosphatase.  Sometimes urine and blood tests are useful in determining the degree of bone turnover in an individual patient.

Bone turnover marker levels can also be used to determine whether bone-building supplements and/or medical treatments are working.  Also, it is ideal to have each sample obtained at approximately the same time of day—since the average levels fluctuate over the course of a day or night.  These markers can help determine the dynamic, living status of your 206 bones, and help confirm that the treatment is working.  High levels of some biochemical markers of bone turnover are associated with increased risk of osteoporotic fracture in postmenopausal women, independently of BMD, according to research by Patrick Garnero, Ph.D. and associates printed in the August 2000 Journal of Bone Mineral Research.

Many doctors who recommend bone scanning for their patients are unaware of this controversy.  They make recommendations and medication decisions on the sole basis of the outcome of the DXA or DEXA bone density scan, even though there are huge discrepancies in the diagnosis of osteoporosis from manufacturers of various scanning machines, because there is no agreed upon international reference standard between various DXA machine manufacturers.  DXA machines have “normal” reference standards set by measuring the peak bone mass of healthy, younger men and women.

We must accept that a wide biological variation in bone density exists among adults who are healthy and fit.  Low bone density may not be such a “red alert” if our bone strength and micro-architectural structure is sound.

Bone quality is not only determined by bone mass, but also by the micro-architecture of the bone.  The porosity, brittleness, the crystal size and shape, the scaffolding structure of the collagen proteins, the ability to rapidly repair micro-fractures, the connectivity and shape of the trabecular (interior honeycomb) bone and the vasculature network of blood vessels’ ability to carry sufficient supplies of bone-building micronutrients—all influence the quality and the quantity of our 206 bones.  The quality of our bones dictates our stature, posture and biomechanical movement.

My research into osteoporosis raises questions about the accuracy of a diagnosis only based on a bone scan—and the effectiveness and safety of various drug treatments, based on the results of just a bone scan.  My self-discovery reaffirms my position that by making wise lifestyle, exercise, diet and bone-building supplement choices—you can successfully prevent, treat and reverse most cases of weak bones and osteoporosis naturally.

Final Thoughts

The miracle and marvel of the human body is that many, if not all, of these conditions can be turned around—literally reversed.  Your superior bone health and biomechanical movement can be restored.


We can cool the fires of accelerated bone loss simply by eliminating its causes and adding bone “cell friendly” foods, as well as a bone-building supplement to our menu makeover.  In this book, we have tried to provide a clear formula for the significant reduction of osteoporosis, loss of stature, poor posture and a loss of fluid biomechanical movement—and the recovery of your overall good health.  Adopt the comprehensive step-by-step action plan in this book and watch your life change.


All this flows from simple, brightly colored foods, proper core strengthening exercise and the smart use of a bone-building supplement.


What began as a “thinking about” osteoporosis project on my part turned into an in-depth, comprehensive “rethinking” of the nature and causes of excessive bone breakdown and loss of fluid biomechanical movement.  My rethinking is now calling for a new, fresh, “open window” approach that will allow you to keep your bone structure and function healthy and strong for a lifetime.
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