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To all the women and men worldwide who have participated in research studies to advance our knowledge about bone health.

To fellow bone researchers who ask the right questions and pursue the answers.

To the physicians whose contributions to my career made this book possible:

Mary G. Barry (Associate Professor [Clinical] of Medicine, University of Louisville), who started the journey with me in medical school;

H. Kenneth Walker (Professor of Medicine and Associate Vice Chair for Grady Hospital, Emory University), who shared his passion for teaching and compassion for patients;

Nelson Watts (Professor of Medicine, University of Cincinnati and Director of the University Bone Health and Osteoporosis Center), who introduced me to the area of osteoporosis during my training at Emory;

Joe W. Ramsdell (Professor of Medicine, Chief of General Internal Medicine, University of California, San Diego), who gave me the opportunity to become an epidemiologist as a junior faculty member; and

Elizabeth Barrett-Connor (Distinguished Professor of Family and Preventive Medicine, University of California, San Diego), who mentored me and shared not only research opportunities but life lessons.
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When I was an astronaut I got to experience the fun of being weightless—imagine being able to do twenty-four mid-air somersaults in a row, float across the room with a gentle push, or lift a refrigerator with one hand!

But weightlessness also carries some risks. For example, astronauts lose bone rapidly while they're in space. That's because their bones aren't stressed while they're weightless. This wasn't a problem for me on my 7-10 day space shuttle flights, but it is an issue for the astronauts who spend months on the International Space Station. Those astronauts don't have a problem while they're in space—after all, they don't need their bones while they're weightless—but it's something to be aware of when they return to Earth. As you might expect, bone density is closely monitored in astronauts who spend a long time in space. Fortunately, they gradually regain bone once they get their feet back on terra firma.

Astronauts aren't the only ones who lose bone. In fact, bone loss is one of the most pressing health issues for women today. But the issue that is so closely monitored in astronauts is often overlooked by the Earthbound public. It's easy to see why: bone loss is silent and invisible. It can sneak up on you without you knowing there's a problem—and that's what makes it insidious.

When I left NASA to join the faculty at University of California-San Diego, my UCSD colleague Dr. Diane Schneider became my primary care physician. She was a well-known bone researcher, and since I was a former astronaut we began talking about bone loss. That was many years ago, and she's still helping me understand and navigate the subject.

In this book, Dr. Schneider provides essential information for women and men of all ages. Preteens and teens build a foundation that must last a lifetime; older women must understand their options and take steps to avoid or minimize bone loss. Perhaps most important, she emphasizes the value of women educating themselves on the topic. In this case, knowledge really is power. There are many things that women and men can and should do, throughout their lives, to build and maintain strong, healthy bones.

It's important for the future of space travel for NASA to understand bone loss in weightlessness and to ensure that astronauts maintain healthy bones. It's just as important for women and men to understand this critical health issue and how to develop bone healthy habits.

—Sally Ride, PhD
Astronaut and CEO, Sally Ride Science
Professor of Physics, Emeritus, UCSD
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Think about how much time and energy you spend trying to look good every day. Now estimate how much you focus on your bone health. Optimizing your bone health may not be a priority now, but regardless of your age, it needs to be a conscious part of your everyday routine. From day one, everything in your life impacts your skeleton.

Osteoporosis is the most common disease in women. You want to prevent the end result: fractures. One in two women over the age of fifty will break a bone. More women die due to broken hips and backs each year than from breast cancer.

Why don't you hear more about osteoporosis? No one says, “My osteoporosis is bothering me.” It is considered an old woman's disease, but that is a total misnomer. Osteoporosis begins much earlier but it is silent and without symptoms. Men break bones, too. One in four men over the age of fifty will sustain a fracture and men are even more likely than women to die after having a hip fracture.

Fractures are not inevitable. You can make a difference. The goal of this book is to teach you how. You must start now, no matter what your age. It is never too late, even if you have already had one broken bone. On the other hand, it is never too early. Bone health is important for all ages from conception on. Prevention of fractures in later life is the goal. You can take charge and do something to change your course with simple measures.

I always thought osteoporosis was just “an old woman's disease.” By taking a seminar, I learned [that] for my age group it is real important to build bone mass. I need to build up my bone mass now so I can protect myself from fracture in the future.

—Jennifer, age 21

Jennifer was an undergraduate student at the University of California, San Diego. She and her fellow classmates did a research project measuring bone density in collegiate women. They were astounded to find that many of the women had lower than normal bone density for their age, including Jennifer herself. She learned she had a chance to improve her bone mass, which peaks in one's late twenties or early thirties. Jennifer examined her lifestyle and made changes. By adding calcium, vitamin D, and regular exercise of running and weight training, she may ultimately reduce her risk for osteoporosis.


Your genes determine 60 to 80 percent of your bone health. You cannot pick your parents but you can adopt a bone-healthy lifestyle and make a difference in your life. You can lower your risk from genes and from the effects of aging and you can reduce your lifetime risk of fractures.

Unlike many women's health issues that have defined time frames, such as pregnancy or menopause, bone health is a lifelong endeavor for you and your family. Staying bone healthy is something you need to consider your whole life. Getting a healthy start is key to growing strong bones and establishing excellent lifelong habits.

Osteoporosis is a silent disease. For the majority of people there are no outward clues that it exists. The best analogy is the termite. Termites work slowly, breaking down the wood structure of your home. Little by little, small holes become larger and larger, creating weaker support structures. Usually, you cannot see their damage because it is hidden behind the walls. Everything looks normal—even the termite inspector does not see anything, until one day you strip off the dry wall during a remodel and you see the chewed-away wood. Worse, you have a structural failure and collapse: the bones of your house are breaking.

Osteoporosis is just like that. You cannot see it. You cannot feel it. Your doctors cannot tell it is there just by looking at you or asking you questions.
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Osteoporosis affects your bones not your joints. An eighty-four-year-old friend recently told me, “I have osteoporosis—my hips just wore out.” No, what she has is degenerative arthritis, osteoarthritis, and the cartilage lining of her hip joint wore away. Her arthritis is a process totally unrelated to osteoporosis that required a total hip replacement to treat it.

How do you know if you have osteoporosis? It is a diagnosis usually reserved for women who are at least perimenopausal, which is late forties on average, and for men over the age of fifty. As a silent disease, a test must be done to detect osteoporosis before a fracture happens. Measurement of bone mass by dual energy x-ray absorptiometry (DXA) is the current standard test to determine if you have osteoporosis. If you have already had a fracture, even as a result of trauma, you most likely have osteoporosis.

Another common diagnosis is osteopenia. Osteopenia is not a disease; rather, it represents low bone mass. Thin bones do not necessarily mean weak bones. An assessment of risk factors for fracture along with bone-density testing will provide a more accurate picture of your fracture risk than bone-density testing alone. Management decisions should be based on a complete assessment of your fracture risk.

People always ask if I have osteoporosis because I am tall and thin, which are risk factors for the disease. No, I do not. My professional career has focused on bone health and osteoporosis. In the university setting, my research examined lifestyle and risk factors for bone loss and osteoporosis in both women and men. As an investigator, I participated in multicenter trials for new therapies for prevention and treatment of osteoporosis.

In addition, I have had health challenges that have required multiple back surgeries. Those experiences have helped me see life from the patient's perspective. They have taught me about how to seek out solutions when faced with a confusing and fragmented array of information and healthcare options, and then to take charge of my own health for the best quality of life.

This book puts everything about bone health into one resource. Utilizing the latest research, you will find solutions and practical help to aid in sorting out confusing and conflicting information. My goal is for you to feel as if you have a doctor in your house with up-to-date information based on scientific evidence to provide you with the answers you need for a bone-healthy life. As you read these chapters, pretend you are sitting down with me and having a friendly chat.

A few words on how to use the book: It is designed as a complete resource. Short individual sections condense vast amounts of information. Tens of thousands of research papers have been published on many of these topics; some scientists have spent their entire careers investigating one aspect of a single topic. The challenge is to summarize the latest research without oversimplification. Sometimes you may not find enough of what you are looking for, and in other places too much. Text boxes contain more technical information, and other boxed-text sections called “My Stories” are about my patients or individuals who have consulted with me about their challenges with bone health. Their experiences may be similar to yours.

While the book can be read from cover to cover, I have organized the information so that any section, or portion of the book, can be read separately to help you find the pertinent information and guidance you are seeking. Each section ends with a bottom-line summary of four to five points called “The Bare Bones.” This final summary will aid you in scanning for a review of the section's content or for easy reference later. An appendix titled “Big Words: Medical Terms Broken Down” serves as a glossary of selected medical terms.

Medical terms can be confusing and may seem like a foreign language. Each time a medical term is introduced, I will define it in common words. You will become familiar with some bone-related words that will be helpful in understanding your bone health.

Throughout the book I use the term “doctor” as a representative term for all healthcare practitioners. Instead of using the awkward she/he in referring to a doctor, I use “he” only because male physicians still outnumber female physicians. However, the pronoun use is meant to be gender neutral.

No book is truly “complete.” Medical knowledge is constantly changing with new research findings and knowledge. You can visit the website 4BoneHealth.org to stay abreast of the latest studies, tips, and news. You will find regular updates containing the latest bone-related headlines with expert commentary. The interactive tools are intended to help enhance a bone-healthy lifestyle. You can easily share the content with your family and friends. Check it out!

Finally, a reminder that this book is for informational purposes only. It is not intended to substitute for the professional medical advice or treatment recommendations provided by your doctor. You can use this book to help frame questions for your doctor, to ask your doctor's opinion about research findings or medications, and to help you understand your doctor's advice.

Sophocles, an ancient Greek playwright, said, “Look and you will find it—what is unsought will go undetected.” Don't let that happen to you! Increase your awareness and make changes for a long life with good, healthy bones.



	
The Bare Bones


	Bone health is vital at all ages and stages of life.

	Osteoporosis is not inevitable, even with a family history.

	Whatever your age, simple measures can make a difference in your future fracture risk.

	A bone-healthy lifestyle is an important and imperative part of an overall healthy life.
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Osteoporosis is truly a childhood disease. The problem with osteoporosis and fractures is that these do not occur until you are older. A misspent youth may place you at high risk for not only future fractures but for fractures as a preteen or teen. The window of opportunity to build the strongest bones begins during your mother's pregnancy and ends in your early adulthood.

You reach your skeletal maturity, called peak bone mass, by your late twenties to early thirties. Actually, the action occurs much earlier. For women, 90 to 95 percent of your peak bone mass is attained by age eighteen. This bears repeating: the majority of your bone mass is acquired by age eighteen. Men usually take a year or two longer to reach that level.

Think of your bones as your bank account or 401(k). You want to build up the balance as high as possible before you start making withdrawals. By age thirty you stop making deposits. Unlike a 401(k), the withdrawals start at a much earlier age. Penalties are accrued if you don't provide the supplies needed for bone maintenance.

The biggest drawback to reading this information now is that you are probably already older than thirty. But it is never too late to get on track with a bone-healthy lifestyle. Your bones require essential support every day. The basic tenets of bone health are true for your entire lifetime.

IT'S IN THE GENES

Building perfect bones begins with your mother and father: Your genes account for 60 to 80 percent of your potential adult bone mass. Lifestyle factors and sex hormones that kick in during puberty contribute the remaining 20 to 40 percent. While those percentages might sound discouraging, the good news is that you can make a difference of as much as 40 percent.

In addition, lifestyle factors may be underestimated when calculating the role of genetics. Environmental influences may affect the behavior of genes without altering DNA. Therefore, lifestyle choices play an important part in the way genes behave. This offers hope for people with a strong family history of osteoporosis. You should not hold a fatalistic attitude if you feel “doomed” by your family history.



Determinants of Peak Bone Mass

Multiple factors affect attaining peak bone mass, with genetic factors having the greatest influence. In order to reach your genetic potential, adequate levels of certain hormones along with healthy eating, adequate calcium and vitamin D, and exercise are essential.
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IN THE BEGINNING: IS IT ALL OVER BEFORE IT BEGINS?

Growth of the skeleton is a complex process that begins in the womb and continues into early adulthood. Any problems during these years may result in reduced bone development leading to an increased risk of fracture later in life. Simply having poor vitamin D and calcium intake, or not maintaining a healthy weight during growth, can spell trouble in your golden years—or even earlier.

The first nine months, in your mother's womb, may shape the rest of your life, not just for your bone health but for your overall health. Calcium and vitamin D are required for development of the growing baby's bones. Addition of calcium starts midterm and increases in the third trimester, when the bones are growing rapidly. This corresponds to a daily calcium demand of about 250 to 300 milligrams (mg) during the third trimester. It is important that the mother's supply of nutrients is sufficient to match the baby's needs. The mother's absorption of calcium increases to meet the needs of the calcium transfer to her growing baby. Expectant mothers' calcium requirement is 1,000 mg a day. Higher levels of vitamin D supplementation may be required beyond the daily prenatal vitamins.

In one study, researchers found that low vitamin D levels in expectant mothers, measured in the third trimester of pregnancy, were associated with lower knee-to-heel lengths measured in their newborns at birth. In another study that followed about two hundred children from birth, lower bone mass at age nine was associated with their mothers' low levels of vitamin D in late pregnancy.

Low birth weight is associated with a higher risk of osteoporosis and other diseases, including heart disease. My patients were always surprised when I asked them for their birth weight. They thought it was a strange question. However, birth weight is correlated with the risk of fracture in later life. If you were a premature baby, you may have ended up with a smaller body size and smaller, less dense bones.

CHILDHOOD GROWTH

Immediately after birth, the rate of bone growth is high. Rapid growth occurs from birth to twelve months. Body mass generally triples and the growth in bone mass is similar. In the years between infancy and puberty, the most rapid growth in bone mass occurs from about ages one to four years. More rapid growth occurs in the bones of the arms and legs than in the trunk. Until puberty, bone mass is about the same in boys as in girls.

Genetic differences may have a role during this time period that explains much of the variability among different racial or ethnic groups. Some studies of Caucasian and African American children have found that bone mass is greater in African American children before puberty. Others observed that differences emerge in adolescence when African Americans gain more bone mass than Caucasians. Limited data from Asian and Hispanic youth show that their bone mass is similar to Caucasians or is intermediate between Caucasians and African Americans.

In the preteen years, the body begins revving up all of its systems for the rapid growth phase associated with puberty. At this stage, the skeleton of a preteen is more responsive to calcium, protein, and exercise than in later years. Young bones respond more to exercise than adult bones. Weight-bearing exercises are the most effective, particularly jumping and running.

PUBERTY: GROWTH SPURT

Growth hormones and sex hormones that kick in between childhood and puberty significantly alter bone mineral buildup. Peak bone growth lags behind peak height growth by approximately one year. Early prepuberty is the beginning of rapid bone growth. At puberty, with the secretion of sex hormones, growth of the trunk accelerates; the growth of the long bones of the arms and legs slows down until the growth plates fuse and linear growth stops.


Generally the growth spurt occurs between ages eleven and fourteen for girls and between thirteen and seventeen for boys. Forty percent of total adult bone mass is accumulated during these three to four years of rapid bone mass growth. The two years of peak skeletal growth occur approximately between the ages of eleven and a half and thirteen and a half for girls and between thirteen and fifteen for boys. However, changes follow maturity levels rather than exact chronological age. Bone mass approximately doubles between the onset of puberty and young adulthood, and it increases more in boys than in girls. The larger bone size in boys is probably a result of boys having a longer period of accelerated growth.

The increase in bone mass is primarily due to an increase in bone size with little or no change to the amount of bone tissue within the bones. This is what creates the increased risk of fracture during the puberty years.

These preteen and teenage years represent a critically important window of opportunity to build bones that are as strong and dense as possible. Illness in prepuberty or puberty may interrupt growth. The end result will be lower bone mass.

At the end of bone growth, individuals of the same age, same sex, and same height can have large differences in the amount of bone. Those differences can vary by up to a factor of two. For example, one girl may have 10 grams of bone mineral in one lumbar vertebra while another physically similar girl of the same age may have 20 grams. What accounts for this variation? Many factors influence bone mass accumulation, and these factors together account for the differences in peak bone mass among individuals.



	
Peak Bone Mass


	Peak bone mass is the maximum bone mass attained. At least 90 to 95 percent of peak bone mass is obtained by age eighteen in girls, and by age nineteen or twenty in boys. Genes play a major role. But the relative importance of the elements of nutrition, physical activity, vitamin D, and other risk factors is unclear.

	Genetics account for 60 to 80 percent of the variability in an individual's peak bone mass. Environmental and lifestyle factors, especially physical activity and, in teens, alcohol, smoking, and use of birth control pills, may interact with diet and nutrition to influence bone growth and development. The effects of lifestyle factors may depend on the stage of maturity. A less than ideal environment, including acute and chronic illnesses, may not allow a child to reach his or her optimal bone density.
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UNHEALTHY LIFESTYLE

Even kids and teens who appear healthy might not reach their optimal peak bone mass. Blame their unhealthy lifestyles. As one parent expressed it, “Just when those hormones become supercharged we lose control over what our teenagers are going to do, eat, or say.”

Most youths do not come close to meeting their daily recommended amounts of vitamin D or calcium. According to the latest figures, preteen and teen girls have the most serious deficiency, just at the time when more calcium is needed for growth. Only 15 percent of 9- to 13-year-old girls and 10 percent of 14- to 18-year-old girls met their daily requirements of calcium from diet alone. Meanwhile, 22 percent of 9- to 13-year-old boys and 42 percent of 14- to 18-year-old boys, met their daily recommended intake of calcium from foods. But still, the majority of boys consumed less than the recommended daily intake of 1,300 mg of calcium.

More time spent on the computer, playing video games, and watching television is usually at the expense of physical activity. Only about half of teenagers exercise on a regular basis. Inactivity is highest among girls, and Hispanic and African American teens.

Cigarette smoking continues to be adopted by teenagers. According to the Center for Disease Control (CDC), 20 percent of high school students smoke. The rate is about equal between boys and girls. Teen smokers often have other poor health habits, such as bad diets and lack of regular exercise.

Unhealthy lifestyle may also result in suboptimal peak bone mass. Proper nutrition with sufficient calcium, vitamin D, physical activity, and hormonal support is essential to maximize peak bone mass within genetically determined bounds. These are the absolute requirements for bone accumulation during growth as well as throughout adult life.

Misspent youth can make a big difference to future fracture risk. Optimizing bone health in childhood and teenage years results in stronger, denser bones in adulthood. More immediate benefit may result in fewer fractures as a preteen or teen.

THE THIRD DECADE: YOUR TWENTIES

A little more bone density may be added during your twenties. Gains of 5 to 12 percent in bone mineral density have been observed during the decade. This time period is referred to as consolidation.

The potential for bone gain in the third decade should not be ignored. For example, a student-initiated class project at the University of California, San Diego, looked at young college women, ages eighteen to twenty-five. We were astonished to find lower than average bone density by DXA scan in many of the students. From the information on their questionnaires, it was apparent that their diets were practically devoid of calcium. They had stopped drinking milk and were subsisting on low calorie, nutrient-poor diets. We provided a year's supply of calcium supplements to all of the young women. Those who had been calcium deficient showed increases in their bone density after one year.

This finding, as well as other reports, suggests that young women of college age might be able to reduce the risk of fractures in their later years by being attuned to their bone health and by making simple changes earlier in life.

THE THIRTIES AND FORTIES: WHAT GOES UP MUST COME DOWN

After reaching the maximum bone mass by age thirty, there is no nice plateau during middle age. Bone loss starts happening slowly with the process called remodeling, which is a little like climbing a mountain: You reach the summit, take some pictures to document your achievement, then slowly start to work your way down the other side.

Just as in growing your bone mass, the same supplies are essential to supporting bone remodeling, which is happening all the time. However, the bone remodeling process tends to result in a small net loss of bone.

If we go back to the 401(k) analogy, at retirement age you have no choice and you must make mandatory withdrawals. You try to be miserly by only making small withdrawals, and if you continue to provide all the essential supplies, it won't be too costly. But if you don't do your part in maintaining a healthy lifestyle, your savings may be raided: You might run out of money and end up bankrupt with a fracture.
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MENOPAUSE

For women, the natural course of events means that the supply of estrogen ends as you transition into menopause. Bone loss will accelerate before you even stop having menstrual periods. Bone remodeling speeds up and the bone formation side of the remodeling process can no longer keep up with the breaking down of bone. You end up with a net loss that can be rapid in the first four to five years of menopause, followed by the slower loss of bone that is more associated with aging.

Women who are heavier and have more body fat tend to lose less bone mass. The fat produces a weak estrogen, called estrone, which provides some extra support for the bone. But there is a downside: Obese women are still at risk for suffering fractures of the upper arm, ankle, and lower leg.


AGE-RELATED BONE LOSS

Adult bone mass is a reflection of peak bone mass, age at menopause for women, and rate of bone loss. Those who acquire a greater bone mass balance during the first thirty years of life will be at lower risk for fractures later in life. Although osteoporosis is primarily a disease of older adults, building a strong, dense skeleton during the growing years may be the best way to prevent osteoporosis.

If bone mass can be maximized during growth and development, you will begin adulthood with optimal bone mass and will be less likely to develop osteoporosis in later years. The more bone mass you “bank” in childhood and adolescence, the better you will withstand the inevitable bone loss that comes with aging and the better protected you will be from osteoporosis and bone fractures.


Simulation of the Three Factors Related to Bone Loss

Optimizing bone health in childhood and teen years results in stronger, denser bones in adulthood and reduces the chances of developing osteoporosis later in life. A 10 percent increase of peak bone mass is estimated to reduce the risk of an osteoporotic fracture during adult life by 50 percent. Peak bone mass has more effect than your age at menopause or bone loss with aging.

 

Source: Hernandez CJ, et al. 
Osteoporosis International. 
2003;14:843-847.
Adapted from figure 2.
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Now you should understand why osteoporosis is truly a childhood disease that manifests in later life. Increasing awareness and education about bone health in our children, grandchildren, and loved ones' lives is vital to prevention of fractures with aging. Improving modifiable factors of diet, physical activity, and calcium and vitamin D intake will result in maximizing bone growth. Achieving a high peak bone mass will lessen the impact of age-related bone loss and menopausal bone loss in women. A healthy lifestyle in childhood may have immediate beneficial effects by decreasing childhood fractures and by establishing healthy habits for one's lifetime.



	
The Bare Bones


	Low birth weight is associated with osteoporosis as an adult.

	Puberty starts the most important time for bone mass acquisition.

	Bone mass approximately doubles between the onset of puberty and young adulthood.

	Bone loss begins after achieving peak bone mass in the early thirties.

	In women, bone loss accelerates at menopause with loss of estrogen.

	Gradual and steady bone loss occurs with aging.
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If I collected a penny every time someone said that they had broken their wrist because they had fallen hard, I would have broken my piggy bank. Fracturing a bone when you fall is not normal. Your bones should not break when you fall.

Think of a piece of plastic when it is new. Although it is rigid, it still has some give to it. Over time, plastic tends to lose its bending ability so that it becomes more prone to crack. Bones are similar. With aging, bone becomes less bendable and more fragile. The force from a fall causes older bone to crack and fracture.

An arm or wrist fracture is a big red flag. It means that you are at risk for more fractures in the future—literally, a cascade of fractures. But fractures are not inevitable; by acting now you can prevent future fractures from happening. Recognition of risk is the first step. Unfortunately, the majority of people do not put two and two together.

A large international study of over sixty thousand women illustrates this point. In the Global Longitudinal Study of Osteoporosis in Women (GLOW Study), women from ten different countries in Europe, North America, and Australia were asked about awareness of osteoporosis. All were postmenopausal, with an average age of sixty-nine. Only one in five women thought her risk of osteoporosis was higher than other women of the same age.

The majority of women participating in the study who had been diagnosed with osteoporosis did not recognize that their condition could result in fractures. In fact, most of the women taking osteoporosis medicines did not think they were at high risk for fractures. Because they were being treated for the disease, they figured that they were in the safe zone and had the same level of risk for fractures as those who did not have osteoporosis. How wrong they were!

Osteoporosis is referred to as a silent disease. Fractures can break that silence. Interestingly, you may not even know you have had a fracture. Silent fractures occur in the spine. Most other fractures are caused by a fall. Fractures can have devastating consequences; they can lead to serious disability, and, yes, even death. The goal is to prevent fractures in the first place.

Based on the latest figures, more than two million adults break bones each year. Men account for 595,000 or 29 percent of the fractures. Although Caucasian men and women are predominantly affected, one in five men and one in eleven women are non-Caucasian.
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Hip, spine, and wrist fractures are the classic fractures characteristic of osteoporosis. Fractures that include upper arm, rib, collarbone, kneecap, and lower leg are other sites of skeletal fragility. Of all fractures, the ones classified as “other” make up the largest proportion. Hip fractures that occur in the proximal femur, which is the bone between the hip and knee joints, account for one out of every seven fractures.
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Fractures are costly. In 2005, the costs for new fractures in the United States were estimated at $17 billion. Hip fractures account for nearly three quarters of all fracture costs. Some projections show that hip fractures will be the top consumer of our healthcare dollars spent on the sixty-five and older age group. Already hip fractures account for about 20 percent of Medicare claims. The projected costs for more than 3 million fractures in 2025 are estimated at $25 billion.

A tsunami of fractures is expected with the graying of baby boomers. It is estimated that 40 to 50 percent of postmenopausal women and approximately 25 to 33 percent of men will eventually sustain a fracture. The numbers of fractures associated with low-energy falls are increasing with the expanding size of our aging population. Fractures of the hip and spine dramatically increase with age for both men and women. The rates of wrist fractures level off in women as they age.
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HIP FRACTURES

Hip fracture is the granddaddy of all fractures. The majority occur in individuals over age seventy-five. More than 40 percent occur in the eighty-five-and-over age group. If you are younger, hip fractures are usually not an immediate danger. The difficult part about prevention is thinking so many years ahead.
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Everyone seems to have a story about an older relative or friend who had a hip fracture:

 

“It was the beginning of the end.”

“My grandmother never walked again.”

“My grandfather never made it out of the hospital.”

“My mother never recovered and died in a nursing home six months later.”

 

Being in the hospital for whatever reason at an older age is fraught with danger. Major surgery, including repairing your broken hip, can result in disaster. Unfortunately, our organ systems in later years just do not have the reserve we have as younger adults. Older adults walk a balance beam without knowing it. Surgery knocks you off balance. Then it is a domino effect. One system goes, then another and another.

You want to avoid hip fractures in your golden years because you have a good chance of dying if you do have a fracture. Within one year of a hip fracture, 33 percent of men and 22 percent of women have died. Few medical diseases have such a high death rate. Hip fractures are killers.

Survivors after a year continue to have a higher death rate than their peers for ten or more years. Surviving does not equate to the same lifestyle as before the hip fracture. You are more likely not to return to your own home, but to instead end up in other residences that provide assistance.


YOUR STORIES…

 

Joan, age seventy-seven, got up early one morning to let out her dog. It was not quite light and she hadn't put on her glasses. She walked into her kitchen and hit a puddle of water from the dog's bowl, and her bare feet went out from under her. She landed hard on the tile floor with all of her weight on her right side.

Diagnosis: Hip fracture.

Fall-proofing your home will help decrease the likelihood of events like this.



SPINE FRACTURES (ALSO CALLED VERTEBRAL)

Not all fractures speak up. Only 20 to 30 percent of spine fractures are associated with a symptom, usually pain. These are called clinical spine fractures since they come to clinical attention. The ones that remain silent and are only identified through some type of x-ray imaging are called spine deformities or morphometric fractures.

No sex differences are observed in spine fractures. For both men and women, 27 percent of all fractures occur in the spine.

Spine fractures do not grab your attention like hip fractures. Few people end up in the hospital. Yet spine fractures may also have a tremendous impact on your life. You may have the image of a bent over older woman with a so-called dowager's hump or kyphosis. However, the majority of spine fractures may have only subtle clues, if any.

Height loss of two inches or more may indicate an underlying fracture. Back pain may be associated with a new fracture. In my experience, the patients who presented with back pain due to a fracture usually had a cause. They would report events such as: “I moved a heavy box of books”; “I lifted my grandson out of the crib”; and “I picked up a computer tower from under my desk.”

The spine is made up of three regions: neck or cervical, trunk or thoracic, and low back or lumbar. Fractures do not occur evenly along the spine. The most common locations for spine fractures are below the shoulder blades (T7-8), the last two levels of the thoracic spine (T11-12), and the first two lumbar levels (L1-2). The curvature of the spine may contribute to fractures occurring in these locations. The transition from a rigid midback to a more mobile lower back may be another factor.

Once one spine fracture happens you are likely to have more. Your risk of a second spine fracture is highest in the year following your first. A spine fracture is also predictive of fractures occurring at other sites.


YOUR STORIES…

 

Anne, age sixty-nine, returned home exhausted and with back pain after spending several weeks at her daughter's house. The occasion of the visit was the birth of a granddaughter. It was a joyous time, but she was on the move all day and all night. Not only was she helping with the new baby, her biggest task was trying to keep up with her twenty-month-old grandson.

One time, she picked up her grandson after he had fallen and skinned his knee. Afterward, she felt intense lower back pain. She was almost incapacitated, but she managed the pain, until finally, six weeks later, she was forced to see her doctor. An x-ray revealed a fracture of her first lumbar vertebra. He prescribed physical therapy to help with pain relief, as well as to improve her body mechanics for lifting and other activities.


Having one spine fracture puts her at high risk for another fracture. Once her pain subsides and she can lie comfortably, a bone density scan will be scheduled. Examining all her risks and laboratory tests to look for common other causes of fracture is also planned before treatment is started.



WRIST FRACTURES

Fractures of the wrist follow an opposite age trend from hip fractures. Wrist fractures are more common in younger men and women (ages fifty to sixty-four) and then rates level off and decrease with aging.

The reason for the reverse age trend is reflexes. With an unexpected trip or fall, younger people are more likely to stick out their arm to break the fall. Although their wrist may break, the rest of the body is out of harm's way. Later, with aging, your arm does not get out fast enough, and whatever body part lands first gets the brunt of the forces and is at risk for breaking.

Women are almost two times more likely to break their wrists than men. The reason for the difference between the sexes is structure. Men have larger bone size than women. Larger bones are harder to snap than smaller bones.

Wrist fractures should have a big warning sign attached to them. If you have a wrist fracture, you have a two- to fourfold risk of fractures at other sites. Wrist fractures are your wake-up call. It's time to evaluate your risk and reduce your chances of another fracture.

Wrist fractures themselves may not be totally benign. In the Study of Osteoporotic Fractures, women over sixty-five who had wrist fractures showed significant functional decline. The activities of daily living that were compromised included meal preparation, heavy housekeeping, ability to climb ten stairs, shopping, and getting out of a car. The researchers equated the impact of wrist fracture in older women to those seen with other established risk factors for functional decline such as falls, diabetes, and arthritis.

SHOULDER FRACTURES

A shoulder fracture is of the upper arm or the bone called the humerus. The fracture of the shoulder is closely linked to hip fractures because the fall is similar. With a sideways fall, the shoulder hits first instead of the hip.

In fact, hip fractures are common within the year after shoulder fractures. A high risk of hip fracture follows a shoulder fracture. The risk decreases with time but remains higher than the risk for the general population of the same age. If a shoulder fracture occurs, you need to be proactive and do everything you can to prevent a hip fracture.

OTHER FRACTURES

Fractures of the ribs, lower leg (tibia and fibula), collarbone, and kneecap are classified in the “other” category. Recent research has shown that these fractures are related to underlying osteoporosis, whereas in the past they were not considered to be a result of a fragile skeleton.

These other types of fracture account for the most common fractures in men, at 44 percent, and women, at 29 percent. They tend to be less severe, except that the pain with a rib fracture can be quite severe.

In the Osteoporotic Fractures in Men (MrOS) Study, rib fractures were the most common clinical fracture. Half of rib fractures were associated with a fall. In addition, men with rib fractures had classic risk factors for osteoporosis, including older age, low hip bone density, and history of fracture. A history of rib fracture predicted more than a twofold increase in risk of future fracture of the rib, hip, or wrist.

Interestingly, an ankle fracture in both men and women does not show the usual relation to age and bone mineral density as seen for other fragility fractures. However, the severity of many ankle fractures may be magnified by underlying skeletal fragility.

FRACTURES BEGET FRACTURES

The problem is that once you have one fracture the probability of another fracture is quite high. The increase in risk is not constant over time. The critical time is the first year after fracture, as the highest number of refractures occur in the first year after the initial injury. Up to one-third of men and women fracture again within one year. Risk decreases over subsequent years, but remains higher than the general population's risk for beyond ten years. Men are at higher risk than women of sustaining a subsequent fracture at any site after any type of first fracture, with the exception of an ankle fracture.

DEATH

Overall a higher rate of death following a fracture is observed in men than women. Since osteoporotic fractures are less common in men than women, they usually reflect a poorer underlying health. Other illnesses might be the cause directly or indirectly of the fracture event itself and also contribute to a poorer outcome after fracture.

Hip Fractures Are Not the Only Killers

Spine Fracture. The risk of death differs for spine fractures between ones that come to clinical attention with symptoms and those that are silent and are found on x-ray. In addition to all the problems with symptomatic spine fractures, those who feel pain associated with the fracture have death rates almost as high as the death rate for hip fractures. This is observed in both men and women.

For silent spine fractures, the association between fracture and risk of death is less clear because a minority come to clinical attention. In one ten-year follow-up of men and women with spine fractures diagnosed by x-ray, the risk of death was approximately twofold higher compared with those who showed no evidence of spine fractures.

 

Shoulder Fracture. The patterns for shoulder fractures are more difficult to interpret. A slight but significant excess in deaths is observed, which decreases with time; at five years after injury the risk was no longer greater than that of the general population.

A decreasing risk of death with time is a common feature of hip, spine, and shoulder fracture. In a sample of older Australian men and women, increased risk of death persisted for five years for all major fractures and for ten years after hip fractures. Subsequent fractures were associated with an additional five years of elevated risk.

 

Wrist Fracture.


















	


	Although hip and spine fractures occur in older adults, fractures at any age increase the risk of future fracture.

	Prevent the first fracture! The risk of subsequent fractures is high, particularly in the first year after a broken bone.

	Hip, spine, and shoulder fractures increase your risk of death for five to ten years.

	Fractures occur when the force on the bone exceeds its strength.
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These are common words associated with bone health. If the word you are looking for is not listed, check the index for pages where you can find additional information.

 

Anabolics: medicines that turn on the bone-builder cells (osteoblasts) to promote formation of new bone. Forteo is the sole member of the anabolic group.

Antiresorptives: medicines that target the bone-breakdown cells (osteoclasts). These include the bisphosphonate class of medicines (Actonel, Atelvia, Boniva, Fosamax, generic alendronate, and Reclast), as well as calcitonin, estrogens, Evista, and Prolia. Decreasing bone breakdown results in slowing bone loss and improving bone density.

Bone Mineral: the crystalline component of bone made up of calcium and phosphorus in the form of hydroxyapatite.

BMD (Bone Mineral Density): bone mass is quantified by measurement of bone mineral. Bone mineral density predicts fracture risk.

Bone densitometry or bone density scan: the measurement of bone mass; the current gold standard device is the DXA machine, which quantifies bone mineral density of various skeletal sites, including the lower (lumbar) spine, hip, and forearm.

Bone scan: In contrast to a bone density scan, a bone scan is a nuclear medicine study. Any area of bone that has increased metabolic activity (fracture, tumor, or infection) will show increased uptake of the radioisotope.

Bone formation: the building of bone mass by cells called osteoblasts.

Bone remodeling: the continual process of bone-breakdown cells and bone-formation cells working in concert to keep bone repaired. An imbalance in bone remodeling causes problems. When bone breakdown exceeds new bone formation, such as with loss of estrogen in the menopause transition, bone loss occurs.

Bisphosphonates: synthetic compounds of the natural phosphorus that binds to the bone mineral. The name refers to the chemical structure of these phosphorus compounds: two phosphonate groups linked by a carbon atom. The structure of the side chains that branch from the carbon atom differentiates the various bisphosphonates. Fosamax, generic alendronate, Actonel, Atelvia, Boniva, and Reclast make up this class. Bisphosphonates block the breakdown of the bone by physically interfering with the bone-breakdown cells, or osteoclasts.

Cancellous bone: the spongy or trabecular bone tissue of the inner parts of the bones found in the vertebrae (spine), pelvis, and end sections of the long bones. This type of bone resembles a rigid sponge with a plate-like meshwork of beams. The plates within this kind of bone are called “trabeculae.” These act like cross braces that support and prevent collapse of the structure.

Compact bone or cortical bone: the hard, dense bone tissue of the shafts of the long bones of the arms and legs and the outer shell of all bones in the body. It comprises about 80 percent of the skeleton.


DXA (dual-energy x-ray absorptiometry): the full name is descriptive of the technique. The dual-energy x-ray part of the name accounts for the use of two different energy levels of x-ray. Absorptiometry refers to radiation passing through various body tissues that have different patterns of absorption. The differences in the two beams of radiation that pass through the body's tissues allow subtraction of the bone measurement from the measurement of the surrounding tissues. The results are usually reported as bone mineral density (BMD), which is a calculated measure in grams per square centimeter (g/cm2). Diagnosis is based on standardized T-scores or Z-scores, depending on age and sex.

Femoral neck or neck of femur: the narrowest portion of the hip; located between the femur's ball head and shaft. This area is a common site of hip fracture.

Femur: thighbone; the bone between the hip and knee joints.

Fracture: broken bone; the structural failure of bone.

FRAX: the fracture risk calculator developed by the World Health Organization. The FRAX tool incorporates results of the hip (femoral neck) bone density with personal risk factors to calculate your ten-year fracture probability. Treatment guidelines use the results of the ten-year probability of fracture for individuals with low bone mass or “osteopenia.”

Kyphoplasty: a technique for treatment of an acute painful spine fracture. A balloon is inflated inside the bone (vertebral body) to create a space and then cement is injected to stabilize the fracture.

NHANES (National Health and Nutrition Examination Survey): a program of studies designed to assess the health and nutritional status of adults and children in the US by studying representative samples from different parts of the country.

Nonvertebral fracture: a fracture that occurs in bones other than the spine.

Osteoblasts: cells that form new bone in the bone remodeling cycle.

Osteoclasts: cells that break down bone in the bone remodeling cycle.

Osteocytes: cells within the structure of the bone that form an interconnected network.

Osteomalacia: a disease that means “soft bones.” A very low vitamin D level, generally 15 ng/ml or less, is the most common cause. This results in an inadequate supply of calcium and phosphorus, both of which are essential for maintaining the hardness and strength of bone through a process called mineralization. If new bone does not mineralize, it is soft and rubbery.

Osteopenia: low bone mass; the World Health Organization criteria define osteopenia as bone mineral density T-scores between -1 and -2.5 measured at the lumbar spine, total hip, femoral neck, or forearm. “Low bone mass” is now the preferred name for this range of bone density.

Osteoporosis: a disease characterized by progressive and silent loss of bone that makes your bones thinner and weaker so that they are more likely to fracture or break. The World Health Organization criteria define osteoporosis as bone mineral density T-scores of -2.5 or less measured at the lumbar spine, total hip, femoral neck, or forearm.


Parathyroid and parathyroid hormone (PTH): the parathyroid consists of four small glands that are located in the neck, usually on the backside of the thyroid. The parathyroid's sole role is to regulate calcium in the body by producing parathyroid hormone.

RANKL (receptor-activating nuclear factor [kappa]B ligand): the intermediary messenger that regulates the bone remodeling cycle. Produced by osteoblasts, RANKL regulates the creation of osteoclasts and their activity by binding to receptor sites (RANK) on the surface of the precursor cells of osteoclasts and immature osteoclasts.

Resorption: the breakdown of bone by osteoclasts; this is followed by bone formation in the bone remodeling cycle.

SERM (Selective Estrogen Receptor Modulator): also called an Estrogen Agonist/Antagonist (EAA); this “designer estrogen” has a split personality. In some tissues it works like estrogen and in other tissues it has the opposite effect. Evista is the only SERM approved by the FDA for prevention and treatment of osteoporosis.

Trabecular bone: the spongy bone tissue of the inner parts of the pelvis, the end sections of the long bones, and the bones found in the vertebrae (spine). This bone, also referred to as cancellous bone, resembles a rigid sponge with a plate-like meshwork of beams. The plates within this kind of bone are called “trabeculae.” These act like cross-braces to support and prevent collapse of the structure.

T-score: the standardized measurement of bone mineral density; compares an individual's measured bone mineral density with a reference database of same-sex young adults whose average scores are representative of peak bone mass. T-scores are applicable for diagnosis in postmenopausal women and men over the age of fifty.

Vertebra (Vertebrae, plural): the individual bone in the spine. Each level is comprised of a central portion called the vertebral body, a bony arch that goes around the spinal cord, and several projections for attachment of muscles.

Vertebral fracture: a structural failure of the vertebral body. Vertebral fractures may either be “silent” (not associated with any symptoms; usually identified by x-ray) or “clinical” (painful; usually diagnosed by a doctor).

Vertebral Fracture Assessment (VFA): a DXA scan of the upper and lower areas of the spine to detect vertebral fractures.

Vertebroplasty: a procedure for treatment of an acute painful spine fracture. Cement is injected inside the vertebral body to stabilize the fracture.

Z-score: standardized comparison of an individual's measured bone mineral density with same-age individuals from a reference database. Z-scores are used to diagnose low bone mass in younger adults, premenopausal women, men under the age of fifty, and children.
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Various organizations, government agencies, and pharmaceutical companies provide resources online that focus on bone health. These educational materials are not intended to substitute for an evaluation by your doctor but are designed to help you become better informed. Be sure to bookmark your favorite websites.

ORGANIZATIONS

National Osteoporosis Foundation (NOF)

http://www.nof.org

The National Osteoporosis Foundation (NOF) is dedicated to the prevention of osteoporosis and broken bones through programs of public and clinician awareness, education, advocacy, and research. A section titled “Get the Facts on Osteoporosis” provides educational resources for the public and links to community and online support groups sponsored by the NOF.

International Osteoporosis Foundation (IOF)

http://www.iofbonehealth.org

The International Osteoporosis Foundation promotes prevention, diagnosis, and treatment of osteoporosis worldwide. Click on the “Patients & Public” tab for relevant information.

International Society for Clinical Densitometry (ISCD)

http://www.iscd.org

This professional organization promotes excellence in the assessment of skeletal health, including bone densitometry or measurement of bone density. Click on the “Patient Information” sidebar for a general overview of bone density testing and Vertebral Fracture Assessment. In addition, you may search for technologists and clinicians in your area who have special certification in bone densitometry.

National Bone Health Alliance (NBHA)

http://www.nationalbonehealthalliance.org

The National Bone Health Alliance brings together the expertise and resources of the bone health community. Select the “Consumers” tab for their newsletter and special offers.


American Academy of Orthopaedic Surgeons (AAOS)

http://www.orthoinfo.org

Provided by the American Academy of Orthopaedic Surgeons, Your Orthopaedic Connection is a patient-oriented website that deals with orthopaedic issues and surgeries. The website includes a patient education library and relevant current news.

American Orthopaedic Association's Own the Bone Program

http://www.ownthebone.org

The goal of the Own the Bone program is to close the treatment gap between the repair of an osteoporotic fracture and the prevention of future fractures. If you have had a fracture, click on the “Patients” tab to learn about steps you can take to prevent another fracture.

American Physical Therapy Association (APTA)

http://www.moveforwardpt.com

The website of the American Physical Therapy Association contains useful consumer information. By clicking on the “Find a PT” tab, you will be able to search for a physical therapist in your area who is right for your specific needs.

American College of Rheumatology (ACR)

http://www.rheumatology.org/practice/clinical/patients/index.asp

Handy patient information sheets are available about rheumatic diseases, including osteoporosis; types of healthcare professionals who treat patients with rheumatic conditions; several common medicines used to treat rheumatic diseases; and topics related to treatment, such as jaw problems (osteonecrosis of the jaw).

GrassrootsHealth

http://www.grassrootshealth.org

GrassrootsHealth focuses on vitamin D education and raising awareness about high rates of deficiency by, among other things, hosting public forums across the US and Canada. Testing of vitamin D levels is available through participation in their D*action study.

The Hormone Foundation

http://www.hormone.org

The Hormone Foundation is the patient education affiliate of the Endocrine Society. Information on endocrine disorders and treatments, including osteoporosis and bone health, is available on the website. You may also search for an endocrinologist by zip code.

North American Menopause Society (NAMS)

http://www.menopause.org

Resources focused on menopause for midlife women are available by clicking on the “For Consumers” tab. If you are looking for healthcare providers with expertise in menopause management, you can search for a NAMS-certified menopause practitioner in your area.

United States Bone and Joint Initiative

http://www.usbjd.org

The Bone and Joint Initiative is the continuation of a ten-year program that targets the care of people with bone and joint disorders. Public education programs conducted by healthcare professionals are available for your community group by request. These include “Fit to a T,” which refers to bone density T-score and “PB & J,” which educates teenagers about prevention of bone and joint disorders.

American Bone Health

http://www.americanbonehealth.org

American Bone Health is an organization in the San Francisco Bay area that expanded from a research organization, the Foundation for Osteoporosis Research and Education (FORE). Sign up for their consumer newsletter, BoneSense.

4BoneHealth

http://www.4bonehealth.org

Bone health information for the whole family. Includes dynamic entries based on bone health in the news and recent research publications.

GOVERNMENT-SPONSORED

Best Bones Forever!

http://www.bestbonesforever.gov

A bone-health campaign sponsored by the US Department of Health and Human Services for girls and their best friends to “grow strong together and stay strong forever!” The goal is to increase calcium and vitamin D consumption and physical activity by encouraging girls to get active and choose bone-healthy foods. The site also contains sections for parents and educators.

Clinical Trials Resource

http://www.clinicaltrials.gov

Search for any clinical trials that are recruiting patients or are in progress. This is a service of the National Institutes of Health (NIH).

MedlinePlus

http://medlineplus.gov

MedlinePlus, the National Institutes of Health's website for consumers, is produced by the world's largest medical library, the National Library of Medicine. You can use MedlinePlus to learn about diseases, medicines, and wellness issues. You can also get links to the latest medical research on your topic or look up a medical word.

National Center for Complementary and Alternative Medicine

http://nccam.nih.gov

This NIH center provides resources and general guidance about complementary and alternative medicine.

NIH Osteoporosis and Related Bone Diseases National Resource Center

http://www.osteo.org

The National Resource Center for osteoporosis and related bone diseases covers the prevention, early detection, and treatment of osteoporosis and related bone diseases. A link is provided for the 2004 Surgeon General's Report on Bone Health and Osteoporosis: What It Means to You.

NIHSeniorHealth

http://nihseniorhealth.gov

This site includes basic health and wellness information developed for older adults by the NIH. It also features an application that allows users to hear the text read aloud. The category titled “Bones and Joints” includes the topics of falls and osteoporosis.


OTHER RESOURCES

FRAX Calculator

http://www.shef.ac.uk/FRAX

Calculate your fracture risk using this calculator.

WebMD

http://www.webmd.com/osteoporosis

WebMD covers osteoporosis and many other diseases and conditions.

PHARMACEUTICAL COMPANY SPONSORED

Each medicine has a website with specific information on the product. Type in the brand name then “.com” to access the product information using your Web browser. For example, Actonel's website is at http://www.actonel.com.

 

Some of the other pharmaceutical-sponsored websites have helpful general information as well as links to additional websites:

Know My Bones

http://www.knowmybones.com
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The Complete Book of Bone Health would not have been possible without the assistance of numerous individuals. Dr. Julie Silver, assistant professor at Harvard Medical School and chief editor of books at Harvard Health Publications, kickstarted the process. In October 2008, she taught me the nuts and bolts of publishing in her course called Medical Non-Fiction Writing for Physicians. As part of the same conference, which was produced by SEAK, Inc., I was fortunate to meet my agent Katharine Sands of Sarah Jane Freymann Literary Agency, who has shepherded me through the entire publication process. The hard work of editor-in-chief Steven L. Mitchell and his staff atPrometheus Books has made this up-to-date and evidence-based resource on bone health a reality.

I am especially grateful to Dr. Sally Ride for writing an insightful foreword. We share a vision of education for boosting bone health. Her endeavors through Sally Ride Science are inspiring and important for educating a new generation of girls and boys in the areas of science, math, and technology.

Friends, colleagues, and new friends gained in the process all contributed to the making of this book. Four readers were constantly ready at their computers to receive and review each chapter one by one. Dr. Mary Barry, Luanne Kittle, Sarah Wagner, and Joy Ward generously provided hours and hours of labor, advice, and encouragement. Talented Tim Gunther meticulously produced all the professional illustrations.

In an incredibly short period of time, professional editor Julie Ward exercised her skill to help me meet the word count. Sports journalist and author Jill Lieber Steeg edited line by line and did an incredible job of fact checking in a subject area far afield from sports. Julie and Amy Beattie painstakingly reviewed printed copies of the manuscript.

Numerous colleagues were generous with their time in taking my phone calls, e-mails, and questions. Special kudos are in order for Dr. Robert Heaney, Diane Claflin, Dr. Elliott Schwartz, Dr. Robert Marcus, Dr. Susan Lupo, Dr. Silvina Levis, Dr. Michael Kleerekoper, Dr. Vera Barile, Winnie Arnn, Peggy King, Janet Alexander, Dee Steinberg, and Dr. Elizabeth Barrett-Connor.

Last but most important has been the unwavering support and love provided by my husband, Dave Grundies, and my family.

Diane L. Schneider,
MD May 2011
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Tnternet Resources: Click on It
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What is Osteoporosis?

Osteoporosis is called
“the silent thief” because
it steals your bone
without any immediate
consequence.

Bone is lost progressively
and silently creating a
fragile skeleton that puts
you at risk for breaking
bones or having a
fracture.
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Introduction:
To Your Bone-Healthy Life
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Hip Fractures

- Every 2 minutes
someone will suffer a hip fracture

G

- 90% are a result of a fall

1 .in 4 hip fractures occur in men

feod

« Hip fractures may be deadly

1 in 3 men will die within a year after fracture

it it

1 in 5 women will die within a year
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Cost of Fracture:
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Fracture Facts: One Tough
Break Leads to Another
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