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       Nutritionists often refer to calcium as the most important of the minerals necessary to sustain life. Yet even in this era of increasing nutrition awareness, most American adults consume diets that are woefully deficient in calcium. Many medical researchers are now convinced that calcium deficiency is a major cause of osteoporosis—brittle, porous bones—a disease that is epidemic among American women. One half of all women eventually develop this serious, debilitating disease. Its complications contribute to up to 75,000 deaths a year, making it one of the most common killers of women over the age of 65. The direct medical costs are $13.8 billion a year and rising. But most experts are now convinced that these tragic statistics could be substantially improved if women increased their calcium intake early in life.




  Although osteoporosis is the major consequence of long-term calcium deficiency, other common health problems are now being linked to it. Inadequate calcium may also contribute to periodontal disease—the breakdown in the bony structure supporting the teeth—which is the leading cause of tooth loss in this country. Research suggests that calcium deficiency also may contribute to high blood pressure, which is the leading cause of strokes and also a major factor in heart attacks and kidney disease. If so many serious, indeed life-threatening problems are linked to inadequate calcium, why has it taken so long to come to public attention? Unfortunately, the results of this chronic calcium deficiency are not immediately apparent, particularly in adults. Children who are deprived of calcium often develop rickets, a softening of the bones, leading to bowed legs and failure to grow normally. In this country, rickets is now a rare disorder because most children consume a diet high in calcium-rich foods, particularly milk—a food that many adults shun. It may take years for the chronic calcium imbalance to take its toll; typically, weak bones show up in middle age or later, often when it is too late to reverse the damage.




  Contrary to popular belief, we never outgrow our need for calcium; in fact, a National Institutes of Health consensus statement on osteoporosis recommends that adult women should consume as much calcium as, or more than, the present Recommended Daily Allowance for growing children.




  To better appreciate the importance of calcium in the diet, let’s briefly review its many functions. Calcium is the most abundant mineral in the body, accounting for about 2 percent of our total weight. The bones and teeth house 99 percent of this calcium; the remaining 1 percent circulates in the blood. Calcium, along with phosphorus, is essential in the building and maintenance of bones and teeth. But every cell in the body also requires minute amounts of calcium in order to function. Without calcium, the nerves cannot properly conduct impulses; muscles, including the heart, cannot contract; the brain will not function; blood will not clot properly.




  To insure that each cell in the body has enough calcium, whenever the amount in the blood falls to a certain level, the mineral is released from the bones in a complex process that is still not fully understood. Calcium consumed in the diet is absorbed into the bloodstream from the small intestine. If there is enough calcium circulating in the blood to meet the needs of muscles, nerves, and other soft tissues, some of the excess is stored in the bones and some will be excreted, mostly in the urine, but also in the feces. As with so many other nutrients, the greater the need, the more effective the absorption process. Thus, growing children and pregnant or nursing women, who have the greatest need for large amounts of calcium, make more efficient use of dietary calcium than other people who still require calcium, but not so immediately.




  Most of us think of the bones as static, solid structures. In reality, they are constantly undergoing change, with old bone cells being replaced by new. About every five years, the entire skeletal structure is renewed through this constant rebuilding. Bone renewal requires a steady supply of calcium to insure that the new bone is as strong and dense as that being replaced. But since the skeleton serves as a storehouse for the calcium needed by other body tissue, the mineral is constantly moving in and out of the bones. When calcium is released from the bones for use throughout the body, some may eventually be reabsorbed and some will be excreted. Thus, the body constantly requires new calcium from the diet simply to maintain its stores.




  Unfortunately, not all of the calcium consumed in foods winds up working in the body because a number of factors affect the body’s ability to absorb it. Vitamin D is essential to the complex process; a hormone derived from it via a mechanism involving the liver and kidneys stimulates intestinal absorption. Lactose, the sugar in milk, enhances calcium uptake. Some researchers also have found that absorption is enhanced by vitamin C, but hindered by a high level of fat in the small intestine, although a small amount of fat seems to increase uptake.




  Phosphorus, a companion mineral needed by the bones to make them hard, competes with calcium for uptake by the body. Only certain amounts of each mineral will be absorbed from the blood. A proper balance is maintained if the two minerals are consumed in about equal amounts. When there is an excessive amount of phosphorus, less calcium will be absorbed. Unfortunately, most of us eat less calcium than phosphorus, which is found in such dietary favorites as meat, poultry, fish, and soft drinks.




  Ironically, some foods that are high in calcium also contain oxalic acid, a substance that hinders calcium absorption. This acid is found in spinach, kale, mustard greens, rhubarb, chocolate, and certain other foods. Even though some of these foods contain large amounts of calcium, not all of it will be absorbed because of the oxalic acid. Similarly, a substance called phytic acid, which is found mostly in bran, hinders calcium absorption. Large amounts of tea also reduce calcium uptake.




  Obviously, to get the maximum benefit from the calcium you eat, you must pay attention not only to how much calcium you consume, but also to combinations of foods that might keep your body from using it. The recipes in this cookbook are designed specifically to point you in the right direction. For example, the entrees and other dishes in this book do not contain red meat or poultry. We do not advocate that these foods be eliminated from the diet, but since these foods are high in phosphorus and low in calcium, we have not included them in the book. Plan your diet so that these high-phosphorus, low-calcium foods are not consumed in a meal in which you are trying to get a good amount of calcium.




  Recent research indicates that our lifestyle also has an effect on calcium absorption. Cigarette smoking lowers the body’s ability to absorb dietary calcium. The same is true of excessive alcohol consumption, defined as more than four or five drinks a day. Small amounts of calcium are lost through the skin during heavy sweating; marathon runners may need a bit more than more moderate exercisers. But people who don’t exercise at all have a much greater calcium loss.




  Numerous studies have found that inactivity, such as bed rest as a result of a fracture or illness, greatly increases the amount of calcium that is lost from the bones. A certain amount of mechanical stress is needed to promote the remineralization of bone. This became apparent during the early days of subjecting astronauts to prolonged periods of weightlessness in preparing them for space flights. Without the normal stress of use against the force of gravity, the bones rapidly lost calcium and phosphorus. Thus, regular exercise is as important as adequate calcium in the diet in maintaining strong, healthy bones.




  Finally, a number of hormones are important in maintaining calcium balance. Parathyroid hormone helps regulate the amount of calcium in the blood. Estrogen also appears to playa role in bone metabolism. Bone loss in women accelerates after menopause or removal of the ovaries, and studies have found that it may be slowed or perhaps even prevented by the prudent use of estrogen therapy.




  SIGNS OF CALCIUM DEFICIENCY




  As noted earlier, it takes years for the adverse effects of chronic calcium deficiency to become apparent. X rays often will show a thinning of bones before symptoms such as pain, shortened stature, or fractures occur. During the first few decades of life, we constantly build bone mass, a process that peaks at about age 35. After that, bone mass declines. The more bone mass, the slower the decline. Men have about 30 percent more bone mass than women, and blacks have about 10 percent more than whites. This is one reason why women, particularly fine-boned whites or Asians, are more vulnerable to osteoporosis than other population groups.




  The jaws are among the first bones to become demineralized, a factor that may contribute to periodontal disease, even though bacteria are the major culprits in the breakdown of the gums and tissue supporting the teeth. Thus, loose teeth may well signal serious bone loss as well as periodontal disease.




  Osteoporosis is one of the most common and serious consequences of long-term calcium deficiency. This disease afflicts an estimated 28 million Americans; one out of every two women will eventually develop it to varying degrees. Complications of osteoporosis account for up to 75,000 deaths a year, according to the National Osteoporosis Foundation. Most of these deaths are precipitated by broken bones; osteoporosis causes 1.5 million fractures a year. For an older person, this often means hospitalization and surgery. Possible complications include pulmonary embolism, pneumonia, and other life-threatening consequences. And the forced inactivity leads to even greater bone loss and increasing disability. The total financial cost of osteoporosis is put at a staggering $13.8 billion a year. Of course, no dollar amount can be placed on the human suffering in terms of pain, disability, and loss of independence.




  The vertebrae, which make up the spinal column, are particularly vulnerable to osteoporosis. As the vertebrae become demineralized, compression fractures occur. Sometimes the person is not aware that a vertebra has been fractured; more often, however, the fractures cause pain, distortion of the spine, and increasing disability. For example, as the spine becomes more compressed, height is lost and a characteristic curve or “widow’s hump” develops in the upper back. The person can no longer stand fully erect and walking becomes more difficult. The hips are still another common target of excessive bone loss. In fact, hip fractures are a major precipitating cause of death in older women. Very often, the hip fracture seems to be almost spontaneous; the victim’s hip breaks, causing a fall, not vice versa. Or a minor bump, fall, or routine movement may result in a serious fracture. In any event, the fracture means hospitalization and, frequently, surgery. Among women sixty-five or older who suffer hip fractures, 20 percent eventually die of complications directly related to the injury.




  The cause of osteoporosis is unknown, but increasing evidence indicates that inadequate calcium intake is at least partly to blame. Other factors include inactivity and the diminished estrogen that occurs with menopause. Women who undergo an early menopause, either because of surgical removal of the ovaries or an unusual natural menopause, develop osteoporosis at a much earlier age than women who undergo menopause between the ages of forty-five and fifty-two. Studies have found that the bone loss can be slowed or even prevented by increasing calcium intake, by maintaining a healthful level of physical activity, and, if appropriate, by taking low doses of estrogen supplements. Each case must be evaluated on an individual basis; increasingly, however, physicians and nutritionists agree that calcium is an important factor, both in preventing osteoporosis and in slowing the progression of the disease when it does occur.




  HOW MUCH CALCIUM IS NEEDED?




  The Recommended Dietary Allowance (RDA) of calcium for women is 1000 milligrams. More calcium—1200 milligrams a day—is recommended for growing children and for women during pregnancy and breast-feeding. Some experts feel that the RDA for women is still too low. Many physicians are now urging women over the age of 35 or so to increase their calcium intake to 1000 to 1500 milligrams a day. But most adults do not consume even 1000 milligrams. According to the NIH consensus report on osteoporosis, “the usual daily intake of elemental calcium in the United States, 450 to 550 mg, falls well below the National Research Council’s RDA for calcium.”




  The report specifically urged that adult women consume 1000 milligrams of calcium a day, and that “postmenopausal women who are not treated with estrogen require about 1500 mg daily for calcium balance.” The report went on to note, “In some studies, high dietary calcium suppresses age-related bone loss and reduces the fracture rate in patients with osteoporosis. It seems likely that an increase in calcium intake to 1000 to 1500 mg a day beginning well before menopause will reduce the incidence of osteoporosis in postmenopausal women.” But women were not the only subjects of the NIH report. “Increased calcium intake may prevent age-related bone loss in men as well.”




  Dr. Morris Notelovitz, Professor of Obstetrics and Gynecology at the University of Florida College of Medicine in Gainesville, has been one of the leaders in convincing his medical colleagues of the importance of helping women prevent osteoporosis. Dr. Notelovitz has stressed in his lectures that “nutritional assessments of normal women reveal that most women get about one-third to one-half of the daily required amount of calcium.. . .”




  Dr. Notelovitz, while stressing that we lack the tools to predict accurately who will develop osteoporosis, described the most likely targets: “White or Oriental women who are petite with fair complexions, have a family history of osteoporosis and have recently undergone a premature menopause will be at highest risk. . . . Added to this list, however, are a group of accelerating factors that frequently represent poor lifestyle habits. Lack of exercise, inadequate calcium intake and an excess of bone robbers, like caffeine, alcohol, smoking, acidic foodstuffs, animal protein (red meat), certain calcium binding foods (e.g., fiber and spinach) will all help increase calcium loss.”




  While many factors appear to be involved in maintaining healthy bones, there is little doubt that adequate calcium is the important key. Without it, the body simply cannot maintain strong, healthy bones. Since bone loss begins in the mid-thirties, it is best not to wait until the process begins to start preventive action. Consuming adequate calcium should be a lifelong process. You need it as a child to provide the calcium needed for growing bones and teeth. Pregnant and nursing women need extra calcium to provide for their babies, both before and after birth. And young women need to increase their calcium intake to help prevent the tooth and bone loss that is so common among middle-aged and older people.
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       Women trying to increase their dietary calcium often give up before even beginning: “I don’t like drinking milk,” “I’m watching my calories, and things like milk or cheese kill my diet,” or “Milk and cheese are loaded with cholesterol, which isn’t good for you either.” It’s true that you can fulfill your daily calcium requirement by drinking a quart of milk, which contains about 1165 milligrams of calcium. But this is by no means the only source of calcium, as you can see by referring to the chart of high-calcium foods in the appendix. This cookbook is designed to help you meet your daily calcium requirement by letting you select from a variety of foods. Variety not only makes your diet more interesting, it also gives you an opportunity to get other vital nutrients in addition to calcium. The following tips are a few of the ways you can increase dietary calcium and, at the same time, watch total calories, lower your cholesterol and fat intake, and improve your total nutrition.
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“This cookbook will be useful in any kitchen, with particular
benefits for women who have an increased need for calcium.”

—Journal of Nutrition Education
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