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Foreword

"Does my diet affect my chances of getting pregnant?"

That's a question I am asked all the time. Sometimes it comes from women grappling with infertility, other times from healthy women who are hoping to become pregnant. Although I have always answered in the affirmative, I haven't been able to base my answer on strong scientific evidence. Now I can.

Groundbreaking research from the Nurses' Health Study indicates that various components of diet, from fats to beverages, can help women avoid one of the most common causes of infertility—problems with ovulation, the carefully timed release of an egg from the ovary. This research, led by Drs. Jorge Chavarro and Walter Willett of the Harvard School of Public Health, lays the foundation for a dietary plan for fertility and beyond.

In The Fertility Diet: Groundbreaking Research Reveals Natural Ways to Boost Ovulation and Improve Your Chances of Getting Pregnant, Drs. Chavarro and Willett review the previously limited scientific evidence linking diet with fertility and present compelling findings on this connection from the Nurses' Health Study. They explain how (and why) "good" fats, whole grains, and plant protein help guard against ovulatory infertility, while "bad" fats, refined carbohydrates, and red meat may contribute to it. They make the case that full-fat dairy products seem to be good for fertility, while skim milk and sugared sodas aren't.

Adopting any one of the ten steps the book recommends is a great start. Following more of them appears to be even better. Among the women in the Nurses' Health Study, those who followed five or more of the Fertility Diet strategies reduced their risk of ovulatory infertility by 80 percent to 90 percent. That's a substantial reduction achieved with a set of simple, inexpensive, and tasty dietary changes.

Throughout the book, Drs. Chavarro and Willett provide specific, practical advice about how to adjust your diet to improve fertility. A weeklong sample diet and recipes help translate this advice into practice. An additional bonus is that the diet they recommend is good for both a healthy pregnancy and a lifetime of healthy eating.

Other books have provided advice on diet and fertility. But none of them is based on the wealth of evidence provided by the Nurses' Health Study. And none of them comes from scientists with the stature of the authors of The Fertility Diet. Dr. Willett's contributions to the field of human nutrition have been so important that he is one of the most cited scientists in the world. The scientific publications by Drs. Chavarro and Willett and their colleagues on nutrition and fertility will undoubtedly bolster this impressive achievement and, more important, should lead the way to a new understanding of the sometimes obvious, sometimes subtle, connections between diet and reproduction.

A long list of problems can lead to infertility. A couple whose infertility stems from blocked fallopian tubes or low sperm production isn't likely to be helped by changes in diet and lifestyle. That's one reason why it makes sense to see a specialist if you are having trouble getting pregnant. That said, the two most common impediments to pregnancy are problems with ovulation and infertility for which no obvious cause can be found. For these, lifestyle changes that include an optimal diet, appropriate levels of exercise, reducing unnecessary stress, and eliminating exposure to nicotine can improve fertility.

A great paradox of modern medicine is that powerful and invasive high-tech approaches to infertility, such as in vitro fertilization, are widely available and highly effective for quickly achieving pregnancy. But they aren't the only solution. For many women who want to become pregnant, low-tech approaches such as optimizing diet and lifestyle can significantly improve fertility and lead to pregnancy. Common sense suggests that this is the place to start. The Fertility Diet provides a map that guides couples toward diet and lifestyle choices that can make a real difference in fertility.

Robert L. Barbieri, M.D.

Chairman of Obstetrics, Gynecology, and Reproductive Biology, Brigham and Women's Hospital

Kate Macy Ladd Professor of Obstetrics, Gynecology, and Reproductive Biology, Harvard Medical School
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Chapter 1
Nourishing the Miracle of Conception

Conception, that frantic meeting between egg and sperm, is a fragile miracle. So many things must happen in just the right order that it would seem to be improbable. Yet it happens, thank goodness, all by itself, millions of times a year. For one in seven American couples, though, conception doesn't "just happen."1 Something thwarts the rendezvous between sperm and egg. The list of these somethings is long, ranging from eggs that don't mature properly to blocked fallopian tubes and weak-swimming sperm. Physical, physiological, and hormonal barriers to conception mean baby making can take much longer than expected or not happen at all.

Many couples keep trying, and hoping, and worrying. Others turn to the burgeoning medical industry that has bloomed in the last couple decades to get around barriers to conception. Medications that rev up egg production along with an alphabet soup of reproductive procedures—IVF, GIFT, ZIFT, ICSI, and others—have helped more than a million couples have babies.

These medical approaches aren't perfect. They lead to a viable pregnancy only about one-quarter of the time. They are time consuming and invasive. They can have unwanted side effects. Many couples would rather not turn to technology for something as intimate and personal as conceiving a child. Others simply can't afford it.

High-tech medicine isn't the only answer.

New research from the Nurses' Health Study, one of the largest and longest-running studies of women's health in America, shows that what you eat, how active you are, and other lifestyle choices can stack the reproductive deck in your favor, especially if trouble with ovulation—the maturation or release of a mature egg each month—is at the root of your problems conceiving.

It is common knowledge that what you eat and how you live affect the health of your heart and blood vessels, your chances of developing certain kinds of cancer, your eyesight, the strength of your bones, and more. It only makes sense that diet and health affect the ability to get pregnant and stay pregnant. After all, reproduction is just one of many systems in the body, all of them subject to similar rules and influences.

What is astonishing is that this is news. While millions upon millions of dollars have been spent developing and perfecting reproductive technologies, almost no attention has been paid to connections between diet and fertility. This oversight speaks volumes about medicine in America—a laserlike focus on drugs, devices, or procedures that can generate revenue and often total disregard for self-help measures that anyone can do for free.

Ten Steps to Improving Your Fertility

Farmers, ranchers, and animal scientists know more about how nutrition affects fertility in cows, pigs, sheep, chickens, and other commercially important animals than fertility experts know about how it affects reproduction in humans. To be sure, hints are scattered across medical journals. But there have been few systematic studies of this crucial connection in people.

We set out to change this sad state of affairs with the help of more than eighteen thousand female nurses from all across the United States. These women are part of the Nurses' Health Studies, which we describe in "Knowledge from Nurses." They have provided information on their health, including pregnancies, miscarriages, and infertility, along with detailed records of their diets, physical activity, smoking habits, and other practices. All told, the women in the fertility study have contributed more than eighty million bits of data. From this vast mine of information, we have discovered ten simple changes that offer a powerful boost in fertility for women with ovulation-related infertility. These are:

 

1. Avoid trans fats, the artery-clogging fats found in many commercially prepared products and fast foods.

2. Use more unsaturated vegetable oils, such as olive oil or canola oil.

3. Eat more vegetable protein, like beans and nuts, and less animal protein.

4. Choose whole grains and other sources of carbohydrate that have lower, slower effects on blood sugar and insulin rather than highly refined carbohydrates that quickly boost blood sugar and insulin.

5. Drink a glass of whole milk or have a small dish of ice cream or full-fat yogurt every day; temporarily trade in skim milk and low- or no-fat dairy products like cottage cheese and frozen yogurt for their full-fat cousins.

6. Take a multivitamin that contains folic acid and other B vitamins.

7. Get plenty of iron from fruits, vegetables, beans, and supplements but not from red meat.

8. Beverages matter: water is great; coffee, tea, and alcohol are OK in moderation; leave sugared sodas unopened.

9. Aim for a healthy weight. If you are overweight, losing between 5 and 10 percent of your weight can jump-start ovulation.

10. If you aren't physically active, start a daily exercise plan. If you already exercise, pick up the pace of your workouts. But don't overdo it, especially if you are quite lean—too much exercise can work against conception.



KNOWLEDGE FROM NURSES

More than thirty years ago, researchers hoping to answer a vitally important question—Do birth control pills have long-term health effects?—proposed a bold study. They would survey thousands of female nurses about their methods of birth control and then track their health over time. Little did they know that this study would evolve into one of the largest investigations of how diet, lifestyle, social, and biological factors affect the risk of developing heart disease, cancer, diabetes, osteoporosis, and other chronic conditions.

The researchers, from the Harvard School of Public Health, chose nurses for several reasons. Because of their knowledge and training, nurses could be counted on to provide accurate, reliable health information. Equally important, as health professionals, they are extremely aware of the value of medical research and have traditionally been willing to make long-term commitments to studies.

That commitment was evident from the get-go. The study started in 1976 with more than 120,000 married, female nurses between the ages of thirty and fifty-five years. Each completed a two-page questionnaire. Since then, these women have loyally filled out ever-expanding questionnaires every two years, asking about what they eat and how much they exercise, about work and stress, and about other personal matters such as social relationships and caregiving. They also provide detailed reports about the state of their health.

A second round of the Nurses' Health Study was started in 1989 by one of us (Dr. Willett) to explore reproductive and other health issues that couldn't be answered by the original study. It includes 116,000 younger women who also complete detailed questionnaires every other year.

This book is based on research conducted in a specially selected group of women from this second group. To help understand how diet affects fertility, we identified 18,555 participants who said on one of the biennial surveys that they were trying to get pregnant. None had previously reported problems with infertility. Over the next eight years, these women reported nearly 27,000 "pregnancy attempts." That doesn't mean 27,000 acts of intercourse (which would make this one of the most undersexed groups of women in America), but 27,000 efforts to get pregnant that lasted from a few weeks to more than twelve months. Most were successful. Slightly more than 3,400 of the women (13 percent of all attempts) had difficulty becoming pregnant, including hundreds who experienced ovulatory infertility.

Thanks to these women and the personal information they willingly provided, we have been able to investigate connections between diet and fertility. We hope that these dedicated nurses' efforts, which are embodied in this book, will help other women prevent or overcome ovulatory infertility.

You can learn more about the Nurses' Health Studies, and even see the questionnaires the study participants complete, by visiting the study's website, www.nurseshealthstudy.org.



We didn't mention smoking. Only a small number of women in the Nurses' Health Study are smokers, which made it impossible for us to examine in detail its effects on fertility. We didn't really need to, though. Scads of solid studies have established that women who smoke take longer to get pregnant on their own or with assisted reproduction and are more likely to miscarry than nonsmokers.2 So we'll add an eleventh recommendation: if you smoke, stop.

You may think that you've heard advice like this before. There are a few infertility diet books in circulation, and the Internet is rife with dietary advice for women who want to get pregnant. These are scattershot approaches based on wishful thinking and what seems like common sense. Our recommendations, on the other hand, are based on evidence from one of the most comprehensive long-term studies ever conducted.

At least for now, these recommendations are aimed at preventing and reversing ovulatory infertility. They may work for other types of infertility, but we don't yet have enough data to explore connections between nutrition and infertility due to other causes. Because the Nurses' Health Study doesn't include information on the participants' partners, we weren't able to explore whether nutrition affects male infertility. From what we have gleaned from the limited research in this area, some of the Fertility Diet strategies might improve fertility in men, too.

Good for All

These ten tips work on many levels. They are simple. They cost a few dollars at most. They don't have side effects, with the possible exception of twins, as we describe in "Double Take." They are available to everyone, not just those with good health insurance. Best of all, they are every bit as good for your long-term health—and your partner's—as they are for improving fertility. In fact, a diet built around these strategies will serve you well all through pregnancy and into old age.



DOUBLE TAKE

The ovaries are programmed to release one mature egg each cycle. Something goes awry with this process in up to one-quarter of couples who have trouble getting pregnant. Some women with ovulatory infertility have trouble making mature eggs. Others don't release them at the right time. One option is the use of fertility drugs such as clomiphene (Clomid) or injections of follicle-stimulating hormone or luteinizing hormone (Pergonal, Fertinex, and others) that ramp up the ovaries' production of eggs. The usual result of these drugs is the release of multiple mature eggs.

The changes we advise in the Fertility Diet improve ovulation, though in a less dramatic way. It is possible that even this gentler stimulation may prompt the ovaries to make and release more than one egg every so often. If both get fertilized, you could go from no children to two in a heartbeat.

As one of us (Skerrett) knows firsthand, twins can be a blessing. But they can also pose health risks to each other and their mother. Women carrying twins are more likely to develop gestational diabetes or preeclampsia than women carrying a single child. Twins tend to arrive earlier, with almost half of all twins born prematurely.3 They can limit each other's growth, and fetal death is more common with twins.

Those are the possibilities. The reality is that most women carrying twins have safe, uneventful pregnancies and deliver two healthy children.



Using This Book

In the chapters that follow, we lay out how and why each of the ten steps affect fertility and offer tips for putting them into practice. Chapter 13 helps you plan a week's worth of meals and snacks and includes fifteen recipes that incorporate our pregnancy-promoting recommendations.

You can use these strategies on their own to increase your chances of becoming pregnant. If you are pursuing assisted reproduction, they offer easy ways to boost the chances it will succeed.

We wish we could guarantee that following the Fertility Diet strategies will lead to a pregnancy. But we can't do that any more than a doctor can guarantee you will have a baby following IVF, GIFT, or any other assisted reproduction procedure. And we can safely say that the Fertility Diet strategies won't work for couples who are having trouble getting pregnant because the woman has blocked fallopian tubes or the man's ejaculate is devoid of active sperm cells.

That said, for couples plagued by ovulatory infertility, and possibly other types as well, following our diet, exercise, and weight recommendations increases the odds of conceiving and sets the stage for a healthy pregnancy. And over the long term, these changes will benefit your heart, your brain, and the rest of your body.

That's a winning combination, no matter how you look at it.




Chapter 2
Missed Conceptions

Every new life starts with two seemingly simple events. First, an active sperm burrows into a perfectly mature egg. Then the resulting fertilized egg nestles into the specially prepared lining of the uterus and begins to grow.

The key phrase in that description is "seemingly simple." Dozens of steps influenced by a cascade of carefully timed hormones are needed to make and mature eggs and sperm. Their union is both a mad dash and a complex dance, choreographed by hormones, physiology, and environmental cues.

Given the complexity of conception, it's no wonder that infertility has beset couples for as long as they have been trying to have children. In ancient Egypt, infertility was common enough and public enough for the Egyptians to have a popular goddess of infertility, named Nephtys.1 The biblical story of Sarah's desperate quest for a child, which finally ended with the birth of Isaac when she was ninety, is a tale of infertility, hope, disbelief, and divine intervention. Through the ages, healers and frauds have come up with various remedies for infertility, ranging from poultices of nettles and potions of mare's milk and rabbit blood to electrically charged beds guaranteed to bless their users with progeny.

Today, an estimated six million American couples have trouble conceiving. Age is one factor. Many couples delay having a baby until they are financially ready or have established themselves in their professions. Waiting, though, decreases the odds of conceiving and increases the chances of having a miscarriage, as Figure 2.1 shows. Sexually transmitted diseases such as chlamydia and gonorrhea, which are on the upswing, can cause or contribute to infertility. The linked epidemics of obesity and diabetes sweeping the country have reproductive repercussions. Environmental contaminants known as endocrine disruptors appear to affect fertility in women and men. Stress and anxiety, both in general and about fertility, can also interfere with getting pregnant.
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The longer a couple waits to have a child, the longer they may wait to have a child. Fewer than 10 percent of women in their early twenties have issues with infertility, compared to nearly 30 percent of those in their early forties and half or more of those over age forty-five. Miscarriage also becomes more common with age, compounding the problem of having a baby.

Figure 2.1 Infertility and Miscarriage Across the Ages

Source: American Society for Reproductive Medicine.

Conception Basics

Before delving into infertility and its causes, let's set the stage with a quick review of the main things that need to happen for conception to occur. You may remember a lot of this from high school biology class. If not, don't panic—there's no quiz at the end.

All About Eggs

The human egg, or ovum, is one of the largest cells in a woman's body. At a diameter of 150 microns (0.006 inch), it's the size of a pencil point. Girls are born with about two million immature eggs evenly divided between two almond-sized ovaries. (See Figure 2.2.) Between birth and puberty, most of these immature eggs die off, leaving a mere three hundred thousand for the ensuing four hundred reproductive cycles.

[image: Image]

The elongated pyramid of the uterus sits at the center of a woman's reproductive system. Two almond-sized ovaries, one on either side of the uterus, contain thousands of immature eggs. When an egg matures during a menstrual cycle, the ovary releases it into the nearby fallopian tube. The cervix (its name comes from the Latin term for neck) is the lower, narrow portion of the uterus where it joins with the top of the vagina.

Figure 2.2 Female Reproductive System

 

Starting at puberty, every twenty-eight days or so, pulses of hormones signal a cluster of eggs in one of the ovaries to mature. In young women, four to ten eggs may begin to develop; in older women, as few as one or two. Each of these activated eggs develops inside its own tiny fluid-filled sac, called a follicle. One egg almost always becomes dominant, while the others fade away and disappear. (Twins or triplets get their start when two or three eggs dominate and mature.) Commanded by a final gust of hormones, the dominant follicle bursts, ejecting its tiny egg toward the beginning of the fallopian tube. This is the moment of ovulation.

Fingerlike fimbria catch the egg and coax it into the fallopian tube. Rhythmically beating cilia ease the ovum along the four-inch tube (the equivalent of a half-mile trek for the average-sized person) toward its opening into the uterus. If fertilization is going to happen, it usually happens in the fallopian tube.

Sperm Factory

In males, the testicles are the hub of reproductive activity. These egg-shaped glands churn out sperm cells at the rate of about one hundred million a day. The sperm-making machinery is contained in hundreds of tightly coiled tubes, the seminiferous tubules. As a new sperm cell travels through one of these tubules, it develops a compact head and a whiplike tail. The juvenile sperm eventually emerges into another tube, the epididymis, where it matures for several weeks. The epididymis also acts as a kind of holding tank. During a man's orgasm, millions of sperm rush out of the epididymis and along the vas deferens, which connects the testicles with the penis. As they hurtle along the vas deferens, they are bathed in a fluid made by the seminal vesicles. The prostate gland and Cowper's gland get into the act, adding lubricating fluids and more nourishment. Strong muscular contractions speed this milky mix along the urethra and out of the penis. (See Figure 2.3.)

Two Become One

During intercourse, a man's ejaculation propels as many as five hundred million madly swimming sperm into the vagina. Guided by chemical signals from the egg—perhaps the most important perfume of sex—they thrash their way into the mucus that protects the cervix and fight their way into the uterus. Some get trapped in the mucus, some lose their way, some run out of steam. If all the planets are in alignment, a hundred or so sperm manage to navigate their way into the fallopian tubes, only one of which is holding a mature egg. (See Figure 2.4.)
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A man's testicles are the hub of his reproductive system. Sperm cells are made in the long seminiferous tubules coiled inside each testicle. The epididymis transports sperm from the seminiferous tubules to the foot-long vas deferens, which carries them to the penis. Along the way, the seminal vesicles produce a fluid that, with sperm cells and other fluids from the testicles, creates semen.

Figure 2.3 Male Reproductive System

 

Here's where the dance really begins. The egg, long portrayed as a passive damsel patiently awaiting her knight, plays an active role in their meeting.2 Attracted by the egg's chemical signals, nearby sperm thrash closer. The egg sends out filaments of protein that guide one or more sperm (or reel them in, depending on your point of view) through the jellylike cumulus surrounding the egg. Held firmly in place, the sperm latch onto the egg's tough zona pellucida (Latin for "glassy layer") and release proteins capable of chewing through it. The first sperm to get inside delivers its cargo—twenty-three spindly chromosomes, which match up one for one with the egg's twenty-three chromosomes.

[image: Image]

The meeting of egg (oocyte) and sperm is the end of one long journey and, with luck, the beginning of another. (1) It starts with an ovary's release of a mature egg that is gathered in by the fimbrial end of the fallopian tube. (2) The egg floats through the fallopian tube toward the uterus. (3) Somewhere along the way, it meets one or more sperm cells that have traveled from the vagina through the cervix and uterus, attracted by the true perfume of sex—subtle chemical signals given off by the egg. (4) The culmination of the complex dance between egg and sperm occurs when one sperm burrows into the egg and delivers its cargo of twenty-three chromosomes into the egg's nucleus. They match up one for one with the egg's twenty-three chromosomes. (5) The fertilized egg floats out of the fallopian tube and into the uterus, where it nestles into the specially prepared endometrium.

Figure 2.4 Steps of Conception

The Fertilized Egg's Journey

After a few hours, the transformed egg starts its slow voyage out of the fallopian tube and into the uterus. It grows and divides as it floats along. Within five days, it's a ball of about two hundred cells. This ball, called a blastocyst, secretes enzymes that erode the top layer of the endometrium (the lining of the uterus), which has become swollen with new blood vessels in preparation for just such an occupant. The blastocyst then settles into the endometrium and begins making connections with these new blood vessels. Thus begins the physical link between mother and child that, if all goes well, ends with birth nine months later.

The Complex Role of Hormones

If egg and sperm are the primary dancers in this ballet, hormones make the music that guides their rhythm and movements. A small part of the brain called the hypothalamus conducts the fertilization dance.

Hormones are chemical messengers made in one part of the body that act on tissues or cells somewhere else. The hormone insulin, for example, is made in the pancreas but acts throughout the body, mainly on muscle cells, telling them to grab sugar from the bloodstream. The key reproductive hormones are gonadotropin-releasing hormone (GnRH), follicle-stimulating hormone (FSH), luteinizing hormone (LH), estrogen, progesterone, and testosterone. (See Figure 2.5 for the main reproductive hormones in women.)

The hypothalamus is an almond-sized section of the brain that sits directly behind the eyes. One of its many jobs is to send out pulses of GnRH. This hormone tells the pituitary gland, which hangs by a stalk from the hypothalamus, to release two other hormones—FSH and LH—into the bloodstream. These two oversee the cycle of reproduction in women and men.
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Numerous hormones and cell-signaling molecules are involved in the monthly cycle of ovulation and preparation for a possible pregnancy. The five main hormones are gonadotropin-releasing hormone (GnRH), follicle-stimulating hormone (FSH), luteinizing hormone (LH), estrogen, and progesterone. GnRH is made in the hypothalamus. It stimulates the pituitary gland to make FSH and LH. These two work together to mature and release an egg. One of the many functions of estrogen and progesterone is to prepare the endometrium (the lining of the uterus) for a possible pregnancy.

Figure 2.5 Key Reproductive Hormones in Women

 

In women, FSH provokes a cluster of eggs to begin maturing. LH works with FSH to ripen an egg. One way it does this is by stimulating theca cells in the ovary to make androgens (male sex hormones) and other substances that are the precursors for estradiol, the main form of estrogen. A surge in production of LH triggers ovulation. Afterward, this hormone is responsible for converting the eggless follicle into the corpus luteum (Latin for "yellow body"), which is necessary for preparing the endometrium for a possible pregnancy.

Estrogen plays many different roles in reproduction. Follicles secrete it as they mature. The pituitary gland responds to the rise in estrogen by cutting back on its production of FSH, an action that slows and then stops the growth of all but the most advanced follicle. At the same time, it stimulates the endometrium to thicken. Estrogen is also essential for maintaining the reproductive organs and female sex characteristics.

Progesterone comes mainly from the corpus luteum. Under instructions from LH, the corpus luteum generates progesterone, which helps prepare the endometrium for a fertilized egg by stimulating the growth of new blood vessels.

A woman's body produces varying amounts of these hormones throughout her menstrual cycle. They generally peak just before ovulation and then fall off and slowly rise again. (See Figure 2.6.)

In men, FSH keeps the sperm-making machinery up and running, while LH prompts the testicles to make testosterone, the main male sex hormone. Testosterone helps stimulate the formation of new sperm cells, maintains the function of the reproductive organs, and keeps the sex drive alive.

Although FSH and LH do completely different things in women and men, they are named after their actions in women, because they were first discovered in women.

A host of other hormones or their chaperones play roles in the maturation of eggs and sperm, the preparation for ovulation and ejaculation, the union of sperm and egg, and the development of the fertilized egg. Several of these are important for understanding how diet can affect fertility.

[image: Image]

A lot happens during a menstrual cycle. At the beginning (day 1 is considered to be the first day of menstrual bleeding), hormone levels are generally low. FSH gradually rises, while LH drifts downward. These changes spur one follicle to mature and the endometrium (the lining of the uterus) to begin to thicken in preparation for a possible pregnancy. A surge in FSH and LH triggers ovulation. Production of estrogen and progesterone stimulate further growth and development of the endometrium. If the egg is not fertilized, levels of estrogen and progesterone plummet, causing the body to shed the blood-vessel-rich endometrium.

Figure 2.6 Changes Across the Menstrual Cycle

 

[image: Image] Sex hormone binding globulin. Sex hormones generally don't float freely through the bloodstream but are escorted by a protein known as sex hormone binding globulin. This chaperone makes sure sex hormones don't exert their biological effects all the time and on all tissues. Sex hormone binding globulin latches onto testosterone more strongly than it does to estrogen. Levels of this protein in circulation change in response to other hormones, as well as to diet, lifestyle, and disease. An increase in estrogen or thyroid hormone increases the body's production of sex hormone binding globulin, which, in turn, decreases the amount of free testosterone. Increases in testosterone or other androgens, insulin, growth hormone, and insulin-like growth factor-1 decrease the amount of sex hormone binding globulin, and this increases free testosterone.

[image: Image] Insulin. Every cell in the body uses sugar—particularly the sugar glucose—as a source of energy. Yet glucose can't flow freely into cells. Instead, it must pass through a molecular gate that only insulin can open. This hormone is made by cells in the pancreas when blood sugar levels rise above a certain carefully controlled level. If these cells falter in their ability to produce insulin, or if muscle cells become resistant to its effect, sugar builds up in the bloodstream. That's the hallmark of type 2 diabetes, an increasingly common disease in the United States and around the world. More insulin in the bloodstream depresses the production of sex hormone binding globulin. This leads to higher amounts of circulating free testosterone, which can have unwanted effects on fertility and physiology.

[image: Image] Insulin-like growth factor-1. This growth hormone tells cells to grow and divide. Insulin-like growth factor-1 affects almost every kind of cell in the body, especially those in muscle, cartilage, bone, liver, kidney, nerves, skin, and lungs. It is chemically similar to insulin (hence the name) and sometimes even acts like it. Like insulin, it can affect reproduction by decreasing the amount of circulating sex hormone binding globulin, which increases the amount of free testosterone.

[image: Image] Leptin. A gene known as ob (for obesity) makes a hormone called leptin. The name is derived from the Greek word leptos, meaning "thin." The body's fat cells make leptin and dump it into the bloodstream when they begin to swell with fat after a meal or snack. The hormone's message is basically, "You have eaten enough; now start burning what you've eaten." A low level of leptin conveys the opposite message. It tells the body to conserve energy, and it triggers hunger. Because leptin probably evolved as a way of keeping tabs on fat stores, it is involved in regulating many systems throughout the body, including the reproductive system. In mice, a starvation-induced fall in leptin lowers the body temperature to conserve energy, increases production of stress hormones, and turns down reproduction by dampening ovulation in females and sperm production and mating behavior in males. These changes may improve the chances of surviving without food. Similar changes may occur in very active women who lose a lot of their body fat—ovulation starts to fail and eventually stops altogether. In the opposite direction, young girls need to accumulate enough fat tissue before puberty can begin. It is possible that the amount of leptin reaching the brain from fat cells influences both of these responses.

[image: Image] Adiponectin. Body fat used to be thought of as little more than inert storage tissue. It's turning out to be anything but. Fat cells, more formally known as adipocytes, churn out a variety of hormones and cell-signaling molecules known as cytokines. Adiponectin is secreted exclusively by fat cells and is the most abundant protein they make. It helps turn on chemical pathways that burn fats. It also helps make cells more sensitive to insulin, which may enhance ovulation. Adiponectin may also have anti-inflammatory effects on cells lining the walls of blood vessels. Curiously, the more weight you gain, the less adiponectin your fat cells make. This drop-off may be one reason why people who are overweight tend to be resistant to insulin.

What Can Go Wrong

Conception requires the careful coordination of many key events, actions, and hormones. It may not be quite as complicated as launching the space shuttle, but it comes pretty close.

A delay or problem in a single step, like ovulation in a woman or sperm motility in a man, can block conception or make it even less likely to happen than it already is. So can too much of one hormone or too little of another. The American Society for Reproductive Medicine estimates that one-third of all cases of infertility can be chalked up to male factors and another third to female factors. In the remaining third, either both partners have problems that limit fertility or the problem is labeled as "unexplained" since no obvious fertility-hindering condition can be found in either partner. There are so many ways to derail conception that finding the problem, and correcting it, can be tricky.

Female Factors

Barriers to pregnancy in women range from physical problems such as blocked fallopian tubes to hormonal imbalances.

 

[image: Image] Ovulation disorders. LH, FSH, and estrogen are needed for the maturation and release of an egg from the ovary (ovulation). Poorly timed release of these hormones, or inappropriate amounts of them, can interfere with ovulation. Other hormones can also throw it off. Ovulatory problems are a common cause of infertility in women and contribute to one-quarter or more of all cases of infertility.

[image: Image] Polycystic ovaries. As many as one in ten women have a condition known as polycystic ovary syndrome (PCOS). This health problem can affect a woman's menstrual cycle and fertility and is the most common cause of ovulatory infertility. Because PCOS is such an important contributor to ovulatory infertility, we describe it more fully later in this chapter, along with important advances that are improving the chances of successful pregnancies in women with it.

[image: Image] Disorders of the uterus and cervix. Fibroids, polyps, and other growths on the wall of the uterus can prevent a fertilized egg from nestling into and then attaching to the uterine wall. An abnormally shaped cervix or cervical mucus that is too thick or hostile to sperm can form physical barriers that keep sperm from a date with an egg in the privacy of a fallopian tube.

[image: Image] Damage to the fallopian tube. A full or partial blockage of the fallopian tube can interfere with conception by preventing sperm from entering. A common cause of this kind of obstruction is pelvic inflammatory disease, which is a complication of chlamydia, gonorrhea, or other sexually transmitted diseases. Blocked tubes can also result from scarring or adhesions from surgery, as well as inflammation from other viral or bacterial infections.

[image: Image] Endometriosis. The endometrium is a layer of tissue that lines the inside of the uterus. In some women, endometrial tissue grows where it isn't supposed to—in the ovaries, on the outside surface of the uterus, around the fallopian tubes, and in the spaces between the bladder, uterus, and rectum. This misplaced tissue tends to behave like normal endometrial tissue, thickening and shrinking in response to the monthly cycle of female hormones. This can be very painful. By covering or growing into the ovaries, or by distorting or blocking the fallopian tubes, endometriosis can also hinder conception or the development of a fertilized egg.

[image: Image] Immune attack. The immune system is ever vigilant for foreign invaders. Luckily for our species, the immune systems of most women don't attack sperm the same way they attack viruses or bacteria, or at least they don't mount permanent campaigns against them. In some women, though, antisperm antibodies in the cervical mucus overwhelm sperm, slowing them down or disabling them until they are destroyed by white blood cells. In other women, the immune system attacks the fertilized egg or embryo.

Polycystic Ovary Syndrome. In 1935, two Chicago gynecologists wrote about an "unusual" cluster of symptoms in seven of their patients: irregular or nonexistent menstrual periods, excess facial and body hair, and enlarged ovaries filled with small cysts. Little did these doctors, Irving Stein and Michael Leventhal, know that what they were describing was a hormonal hurricane that is one of the most common causes of infertility. It is also an early indicator of heightened risk for type 2 diabetes, heart disease, and possibly some types of cancer.

The condition, initially called Stein-Leventhal syndrome, is now known as polycystic ovary syndrome (PCOS). (See Figure 2.7.) It has also been called syndrome O and syndrome XX. No one really knows how common PCOS is. In the United States, it affects somewhere between 5 percent and 10 percent of women. A new study from Spain puts the figure at more than 25 percent for women who are seriously overweight.

PCOS isn't exactly a disease. It's a syndrome—a collection of signs and symptoms stemming from other underlying problems or diseases. A woman has PCOS if she has two of the following:

 

[image: Image] High levels of androgens (male hormones) detected by a blood test or by features such as too much body or facial hair, thinning hair on the scalp, or acne

[image: Image] Problems with ovulation, which usually appear as long or irregular menstrual cycles, cycles without ovulation, or no periods at all

[image: Image] Enlarged ovaries that have many small cysts

[image: Image]

In women with polycystic ovary syndrome (PCOS), maturing follicles can remain trapped in the ovary instead of being released at ovulation. These unreleased follicles create multiple small cysts (polycystic, in doctorspeak) throughout the ovary.

Figure 2.7 A Polycystic Ovary

 

Other features that aren't considered to be proof positive of PCOS, but that commonly occur in women with the condition, include above-normal levels of LH; excess weight, especially around the midsection; and resistance to the actions of insulin.

In some women, the signs and symptoms are relatively easy to detect. They can also be so subtle, or invisible, that many women aren't aware they have PCOS.

These outward signs are wrought by a hormone storm that affects fertility and long-term health. The most devastating are resistance to insulin and the overproduction of male sex hormones. They are largely responsible for the cosmetic, reproductive, and long-term health effects associated with PCOS.

Problems with Insulin. A hallmark of PCOS is an insensitivity to the life-sustaining signals of insulin. This hormone, which is secreted by the pancreas, helps cells absorb blood sugar (glucose) from the bloodstream, something they can't do on their own. Insulin resistance occurs when cells need more and more insulin to do the job. As a result, levels of both blood sugar and insulin climb higher than they should. Like a spark that starts a slow, smoldering fire, resistance to insulin touches off a bundle of unhealthy metabolic changes. In women with PCOS—and probably in many without it—too much insulin leads to a derangement of sex hormones that can stop ovulation in its tracks.

Chronically high levels of insulin and insulin-like growth factor-1 (IGF-1) stimulate cells in the ovary to overproduce male hormones. At the same time, insulin and IGF-1 block the liver from making sex hormone binding globulin. As its amount in circulation dwindles, more and more free androgens capable of stimulating a variety of tissues appear in the bloodstream.

Testosterone Overload. In the ovaries, cells known as theca cells convert cholesterol into testosterone and other androgens. Some of these are converted into estradiol. Small amounts of androgens also promote the monthly growth and early maturation of follicles. In women with PCOS, high levels of insulin and insulin-like growth factor-1 put the androgen-making process into overdrive, turning a trickle of testosterone into a flood. Too much yang and not enough yin hurries follicles to the brink of maturation and then abruptly shuts down their development. The end result? No egg is released.

In addition to preventing ovulation, the extra androgens made by the theca cells get into the bloodstream. As they circulate through the body, they stimulate the growth of body hair, thin the hair on the scalp, and trigger acne.

Three Paths to Fertility and Good Health. PCOS was initially thought of as a fertility problem. We now know that the hormonal imbalances that cause or accompany it pose equally serious risks to long-term health. Fortunately, the strategies that improve ovulation in women with PCOS are the same ones that reduce facial and body hair and prevent heart disease, type 2 diabetes, and other long-term consequences. The three key steps are weight loss, diet, and insulin-sensitizing medications.

[image: Image] Weight loss. A number of studies have shown that women with PCOS who are overweight can do wonders for themselves by losing weight. A loss of around 5 percent of one's starting weight can make a big difference.3 For someone weighing 160 pounds, that's eight pounds. (More, of course, is even better.) This modest amount of weight loss improves the body's sensitivity to insulin, lowers levels of male hormones, improves menstrual regularity and ovulation, and helps clear up acne and reduce excess facial and body hair. Losing weight isn't easy for most people, but it may be even more difficult for women with PCOS. That's because high levels of androgens can increase appetite, and insulin resistance may hinder weight loss.

There hasn't been much research on the best weight-loss strategies for women with PCOS. Cutting calories is a must, though how to do this is a matter of personal preference, as we describe in Chapter 10. Exercise is essential.

[image: Image] Diet. There isn't much definitive knowledge yet about the effects of different foods and diet strategies in women with PCOS. Two small studies comparing high-protein weight-loss diets to standard ones showed that any weight loss improved measures of reproductive function. How the volunteers got there didn't much matter. Another study showed no differences in menstrual cycle regularity between women asked to follow a high-protein diet and those asked to follow a low-protein diet. A fourth showed that increasing the intake of polyunsaturated fat by eating four ounces of walnuts a day and decreasing saturated fat had no effect on levels of insulin, testosterone, LH, or FSH. And although the diet did improve one blood marker for ovulation, only two of the seventeen volunteers had menstrual patterns that suggested ovulation.

Choosing whole, intact grains that are high in fiber and other slowly digested carbohydrates while minimizing rapidly digested carbs and sugared sodas is a sensible strategy.4 It will help keep blood sugar and insulin under control, which may reduce food cravings. Vegetables, fruits, beans, and nuts are also excellent ways to keep blood sugar in check.

[image: Image] Medications. Two classes of drugs traditionally used to treat diabetes have been used to improve blood sugar and promote ovulation in women with PCOS. Metformin (generic and Glucophage) cuts down on the liver's release of stored glucose. This means the pancreas doesn't need to make as much insulin. With less insulin in circulation, the ovaries generate less testosterone and other androgens, which is good for ovulation. Diabetes drugs known as thiazolidinediones help muscle, liver, and fat cells respond more efficiently to insulin. This helps keep blood sugar levels in check after a meal or snack. The two thiazolidinediones in use today are rosiglitazone (Avandia) and pioglitazone (Actos). In small trials, metformin, rosiglitazone, and pioglitazone have lowered insulin and androgen levels and improved ovulation in women with PCOS.

None of the Fertility Diet recommendations that improve sensitivity to insulin—switching from rapidly digested carbohydrates to whole grains and other slowly digested carbohydrates, cutting out trans fats and consuming more unsaturated fats, and eating more plant protein and less animal protein—have been rigorously tested in women with PCOS. When they are, we bet they will work, because each of these can aid in weight loss and improve sensitivity to insulin. What's more, a diet and exercise approach will probably turn out to be more effective than medications, just as it is more effective than drug therapy at preventing diabetes.

Male Factors

The quantity and quality of sperm are the main reproductive issues in men. Making too few sperm or sperm that are listless, physically handicapped, or poor swimmers can stem from physical problems, such as blocked spermatic cords or infection, to lifestyle factors, such as smoking or abuse of steroids or other drugs.

 

[image: Image] Low sperm count. Although it takes only one sperm to fertilize an egg, the odds of any single sperm reaching an egg are mighty low. The more sperm released into the vagina during intercourse, the greater the odds that one will have enough stamina, elude the traps, head in the right direction, and hook up with an egg. A low sperm count is defined as fewer than twenty million sperm per milliliter of semen. This isn't an absolute, though, since men with lower counts have fathered children, while men with higher counts can be infertile.

[image: Image] Sperm defects. Abnormalities in the shape of sperm or their ability to swim can delay or prevent conception. These can be due to hormonal imbalances, infection, or a variety of other causes.

[image: Image] Twisted tubes. In some men, one or both spermatic cords are so twisted that sperm have trouble making their way from the testicles to the penis. Injuries and some sexually transmitted diseases can cause this problem. Another physical impediment to fertility is a varicocele—a dilation in veins that drain blood from the testicles. Because varicoceles are sometimes associated with sperm abnormalities, they are often surgically repaired in men with fertility problems. Whether fixing varicoceles actually improves fertility, though, is controversial.

[image: Image] Immune attack. Some men make antibodies against their own sperm. This civil war makes sperm unfit for fertilization.

Couple Factors

About one-third of the time, infertility arises from a problem in both partners or when both check out fine on all the standard tests and even some very high-tech ones. In some cases, unexplained infertility stems from an undiagnosed condition, such as celiac disease (see Chapter 8). In others, it remains a true mystery.

One relatively simple couple factor is mistimed intercourse. For most women, there's a seven-day window of opportunity for conception. It generally opens six days before ovulation starts, peaks on the day of ovulation, and closes the day after.5 During this time frame, the chances of conception get better and better the closer to ovulation you have intercourse. Knowing when the window opens isn't always easy. Some women can make a good guess based on their cycle length and regularity. Others rely on a change in cervical mucus, a tiny spike in body temperature (using a basal body temperature thermometer), or ovulation predictor kits that detect the surge in LH just before ovulation to know when their most fertile days are.

When Does "Trying" Segue into Infertility?

How long does it usually take to get pregnant? Several large studies that have followed couples from the time they stop using contraceptives show that about one-third become pregnant in the first month. By three months, half are pregnant. That rises to 80 percent by six months and 90 percent by the end of a year. These numbers are the basis for the common definition of infertility: the inability to conceive after one full year of regular intercourse without the use of contraception. But because the majority of pregnancies occur within the first six months of trying, some doctors recommend that couples undergo a workup for infertility after six months of trying, especially when the woman is age thirty-five or older.

Does not getting pregnant within a year mean you won't manage to do it without treatment? No. Some couples who try for much longer than a year without seeking medical help eventually get pregnant. There aren't good numbers on this. One older study showed that about one-third of couples who didn't get pregnant within a year of trying eventually did over a three-year period.

Secondary Infertility

When most people hear "infertility," they think immediately of childless couples yearning for a baby. Yet infertility also affects a surprising number of couples who already have a child, or more than one, and want more. This can be just as unsettling and emotionally draining as primary infertility.

Although secondary infertility is quite common, it tends to be an invisible, or at least less acknowledged, problem. Couples are less likely to seek advice or help for secondary infertility, especially when their first child was conceived quickly. But past fertility doesn't guarantee future children. In general, secondary infertility stems from the same causes as primary infertility and responds to the same fertility-boosting strategies.

Removing the "In" from Infertile

If you have been trying to have a baby for at least a year and the standard approach—having sex often—isn't working, don't hesitate to see a doctor. Go even sooner if you are over age thirty-five. That's the advice from the American Society for Reproductive Medicine, the American College of Obstetricians and Gynecologists, and other medical organizations.

A visit with a reproductive specialist may pinpoint what's getting in your way. It could be something that requires medical attention, like diabetes, celiac disease, an underactive thyroid gland, or excess weight. Or it could be something that's correctable with a minor surgical procedure, like opening a blocked fallopian tube, removing endometriosis or fibroids, or fixing varicose veins in the scrotum. It is also possible the doctor might recommend a high-tech procedure such as in vitro fertilization (IVF), intracytoplasmic sperm injection (ICSI), or gamete intrafallopian tube transfer (GIFT).

Those are time-tested technologies that have worked for more than a million couples. But don't overlook lower-tech, do-it-yourself approaches first. If you smoke, quitting may help speed a pregnancy. Smokers—both women and men—are more likely than nonsmokers to be infertile, and it takes them longer to conceive.6 Meditation or other stress-busting practices can also improve fertility.7

The diet and exercise strategies we describe in Chapters 4 through 11 offer a powerful do-it-yourself plan for boosting your fertility. The steps we recommend can be used on their own or as a booster for assisted reproduction technologies. Keep in mind, though, that diet, exercise, smoking cessation, stress reduction, and other self-help approaches can't beat a blocked fallopian tube or the condition known as azoospermia (few or no active sperm in semen).
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Whole wheat or other whole-grain bread
Fresh fruit

Nuts.

Yams.

" Fyou 2 poriol 1 IECOWSVE POPCOT, ke sure it Sk made with t5ans fats.
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Food Yearly Pounds per Person
Beef 63
Chicken 59
Pork 48
Fish 7
Beans 8

Soutc: S, Department of Agcuture, Natiol Agcuture Sttiss Senice. Agrcutural tatstics 2006, (Unted
States Government Printing Office, Washington, D.C.- 2006).
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Minutes to

Burn 300
Activity METs. Calories
Cross-country skiing, hard snow, uphill 165 15
Bicycle racing (over 20 mph) 16 16
Running, fast (10 mph) 16 16
Rowing machine, vigorous 12 21
Inine skating 12 21
Swimming, fast vigorous effort 10 26
Tennis, singles. 8 32
Walking, fast (5 mph) 8 32
Slimnastics, Jazzercise: 6 43
Mowing the lawn with a hand mower 6 23
Dancing, fast (disco, folk, square, line, 45 57

Irish step, polka, contra, country)

Table tennis 4 64
Vacuuming 35 73
Walking, moderate speed (3 mph) 33 77
Croquet o 102

These valuesar for 2 155-pound person. Calories burned per minut

T —

ould be smalle fo alghter person and
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Increasing risk of infertility
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[ Take care with excessive exercise

Daily exercise, vigorous if possible





ops/t0121-01.jpg
Calcium per

Food Senving Size | Serving (mg)
Ready-to-eat cereals Y-lcp | 100-1,000
Collard greens, boiled 1cp 357
Aantic sardines, canned in oil 3 ounces 325
Spinach, boiled 1 cup 291
Green soybeans, boiled 1 cup 261
Tumip greens, frozen and boiled Tap 249
Yellow cornmeal, enriched Y2 cup. 241
Tostada with guacamole 1 tostada 211
Black-eyed peas, boiled 1 cup 21
Fast foods, taco salad 1% cups 192
White beans, canned 1 cup 191
Pink salmon, canned 3 ounces 181
Kale, frozen and cooked 1 aup 179
Okra, boiled 1 cup 177
Dried soybeans, boiled 1 cup 175
Beet greens, boiled 1cp 164
Tofu, firm (nigari) Vi block 163
Com bread (made with 29 milk) 1 piece 162
Trail mix with chocolate chips, salted nuts, 1 cup 159
and seeds

Baked beans, canned 1 cup 149
Shrimp, canned 3 ounces 123
Ocean perch, baked or broiled 3 ounces 16
Halibut, baked or broiled 2 fillet 85
Peas, frozen and boiled 1 cp 94

Source: U.S. Department of Agriculture National Nutiient Database for Standard Reference, Release 19 (2006).
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Effect of
Excess
Weight on | Effect on
Hormone | Insuli Possible Effect on
Hormone | Primary Action | Level Sensitivity | Reproduction
Adiponectin | Increases cells” | Decreases | Increases | Enhances
buring of fat ovulation
and improves
insulin
sensitivity
Interleukin6 | Stimulates cell | Increases | Decreases | Interferes with
growth implantation of a
fertiized egg
Leptin Communicates | Increases Interferes with
information ovulation
about energy
stores
Plasminogen | Inhibits the | Increases Interferes with
activator formation of implantation
inhibitor-1 | blood clots in
arteries
Resistin Influences Increases Decreases | Interferes with
insulin ovulation and
sensitivity implentation
Tumor Mediates Increases | Decreases | Interferes with
nectosis | inflammation implantation
factor-alpha

tdapted fiom Gosmen GG and colleagues. Obesty and the oleof ut and adipose hormanes infemale
reproduction. Human Reproduction Update 2006: 12:585-60).
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Lobster

Catfish

Shrimp. Good weekly target for
long-chain omega-3
fats, EPA and DHA

FDA action level

(product can be

pulled from the Halibut

market) Swordfish
Tuna, hng
Turla, white
Mercury |
Tilefish
B Omega-3s |
Trout
Salmon, vild
Salmon,
farmed
300 168* o 1 2 3 4 5
Micrograms of mercury Grams of EPA and DHA
per é-ounce serving per 6-ounce serving

* Calculated from a limit of 1 microgram per gram (1 part per million)
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Calories Burned in 60
Minutes

Activity METs* [T155- T iss- | 185

pound | pound | pound
person | person | person

Conditioning Exercises

Walking, brisk (3.5 mph) 38 | 216 | 268 | 320
Aerobics, low impact 50 | 284 | 352 | 420
Stationary cycling, low setting 50 | 284 | 352 | 420
Bicydling,leisurely (10-12 mph) 60 | 341 | 423 | 505
Swimming, leisurely 60 | 34 | 423| 505
Ski machine, medium 90 | sn | 63| 757
Swimming, vigorous laps 100 [ se8 | 705 | 84
Running (6 mph) 100 | se8 | 705 | sa
Bicydling, vigorous (14-16 mph) 100 [ se8 | 705 | 841
Rowing machine, vigorous 120 | 682 | 845 | 1,009
Daily Activities

Washing dishes 23 [ 131 162 193
Food shopping with or without a cart 23 131 162 193
Cooking or preparing food 25 | 42| 76| 210
vﬂmg slowly, puting away household | 5 | o | o1 | sy
Sweeping floors 33 | 188 | 23| 27
Scrubbing floors 38 216 268 320
Playing with children, moderate active 40 | 227 | 22| 33
General gardening 40 | 227 | 22| 336
Raking the lawn 43 | 244 | 303 | 362
Cartying groceries upstairs 75 | a2 | 528 | 631
Sports, Leisure Activities

Sexual activity (vigorous) 15 85 105 126
Hatha yoga, stretching 25 142 176 210
B:‘\Isom dancing, slow (waltz.foxtrot, | 50 | 10 | 1 | 2m
Golf, using power cart 35 | 199 | 247 | 204
Tai chi 40 | 227 | 22| 3%
Golf, walking and carrying clubs 45 | 256 | 317 | 378
Cross-country sking slow or light effort [ 70 | 398 | 493 | 589
Racquetball, casual 70 | 398 | 493 | s89
Tennis, singles 80 | 455 | sea | 673
Basketball game 80 | 455 | s64 | 673

*METs sands for metabalic equivalents, One MET i the energy you use when siting sl Heaver eople bumn more
cloriesper minutethanlghtr peopl, 5o we have ised calories burned fr thre differet tepresentative weights.
Adaptefrom insaorth BE, Haskel WL, WhittMC, Inwin ML, Swartz AM, Sath S, 0'Brien Wi Basset DR ),
Schmitz KH, Emplincourt P, Jacobs DR, and Leon AS. Compendium of physical actvie: An pdate of actviy
Codes and MET inensites. edicine ond Science i Sports and Exercise 2000 32 (Suppl)S498-S516. You Gan see.
the complete st a htpprevention sph scedutools/compendium him.
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Neurological Psychological
* Headache « Depression
* Stroke. « Anxiety

* Dementia, including « Eating disorders
Alzheimer' disease
+ Vision loss from

diabetes complications

Gastrointestinal
« Reflux disease

+ Pseudotumor cerebri (heartburn)
(false brain tumor) « Esophageal cancer
+ Diabetic neuropathy « Colon polyps

« Colon cancer

Respiratory A « Fatty liver disease

¢ Asthma « Cirthosis

+ Sleep aprea « Liver cancer

+ Pulmonary embolism « Gallstones

+ Pulmonary hypertension « Gallbladder cancer
Pancreas:

Urological
+ Diabetic kidney disease
+ Kidney cancer

« Diabetes (type 2)
« Pancreatitis
« Pancreatic cancer

Nutritional

« Vitamin D deficiency

« Other vitamin and
mineral deficiencies

reulatory
+ High blood pressure
* High cholesterol

+ Atherosclerosis

+ Imegular heartbeat

o

+ Heart attack Reproductive
+ Heart failure Women:

+ Poor circulation « Iiregular menses
+ Leg and ankle swelling « Infertlity

* Blood clots « Polycystic ovary
+ Peripheral artery disease syndrome

« Ovarian cancer

« Endometrial cancer
« Cenvical cancer

« Breast cancer

+ Certain lymphomas.
(ymph node cancers)

Musculoskeletal

* Arthritis (especially hips, Men:
knees, and ankles) « Prostate cancer
+ Low back pain « Infertiity

e Vertebral disk disease & Badile hise
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Dietary Folate

Equivalents
Food Senving (mcg)
Fortified breakfast cereals Hato 1 cup. 200-800
White rice, enriched, cooked 1 cup 215
Lentils, cooked V2 cup 179
Pasta, cooked 1 cup 167
Garbanzo beans, cooked V2 cup 12
Spinach, cooked 2 cup 131
Asparagus, cooked ¥2 cup (about 121

6 spears)
Orange juice, from concentrate 6 ounces 110
Pita bread 1 piece. 99
Lima beans, cooked 2 aup 78
Wheat bread 2 slices 28

Sautce: U, Department of Agrcuture Naiona Nutient Database for Standard Reference, Relase 19 (2006). (The
USDA ffers afeefstwith the oate cotentof hundreds of foods: wenwars sda govfSenices/docs

htmdocid=9673)
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Iron Content
Food Serving Size (mg)
Fortified breakfast cereal Tap 45-18
(check Nutrion
Facts label)

Pumpkin seeds 1 ounce 43
Soybean nuts Y2 cup 40
Bran V2 cup 35
Blackstrap molasses. 1 tablespoon 35
Spinach, boiled " ap 32
Red kidney beans, cooked 2 ap 26
Lima beans, cooked Y2 qup 25
Cashews, dry roasted 1 ounce 17
Enriched rice, cooked Y2 cup 12
Raisins, seedless s cup L]
Prunes, dried 5 prunes 11
Acom squash, baked 2 ap 10
Whole wheat bread 1 slce 09
Eggyok 1 large yolk 07
White bread, made with enriched flour 1 slice 07
Peanut butter, chunky. 2 tablespoons 06
Apricots, dried 3 apricots. 06
Cod, broiled 3 ounces 04

Soutce: US. Department of Agrculure Naional Nutient Database forStandard Reference, Release 19,2008, (The
USDA ofersafee st detaling the iron contentof hundreds of oods: wawars sda goSenvicesfdocs
hemPdocid=0673)
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Ratio of Uncooked Cooking Time

Grain Grain to Liquid (cups) (minutes)
Amaranth* 13 20-30
Barley (pearled) 13 50-60
Brown rice 12 35-45
Buckwheat groats* 13 15-20
Bulgur 12 5-20
Kamut berries 13 90
Millet 13 25-30
Oat groats 13 40-60
Quinoa* = 15-20
Rye berries 13 40-60
Spelt berries 13 40-60
Telf berries 13 15-20
Triicale berries 13 40-60
Wheat berries 13 40-60
Wild rice 13 50-60

dot technically grains, but can be used as ains.
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Food Diary

Food Time | Feeling? Calories
Broakfast
English muffin with butter and [ 6:45 | rushed 268
jelly
Mug of coffee with half-and- | 6:45 12
half and sugar
Snack
Coffee with milk and sugar, | 10:00 | hungry 60
half a bagel
3 Hershey's Kisses from 11:00 75
coworkers stash
Lunch
Turkey sub with mayonnaise | 1:15 | hungry, atdesk | 300
Sprite 115 | hungy atdesk |96
Small bag of potato chips | 1:15 | hungry, atdesk | 310
Snack
Coffee with milk and sugar | 2:30 | in a meeting 70
Sprite 415 | thirsty %
Apple 5:30 | driving home 72
Dinner
Lasagna (one helping) 7:00 | lucky to get dinner | 375
on the table
Green beans 7:00 35
Bread 7:00 80
Salad with ranch dressing | 7:00 80
Glass of red wine 7:00 125
Snack
Dish of chocolate ice cream | 9:30 | while watching TV | 143

Total

2,297
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FatFamily | Good Sources Daily Target

Emphasize | Mono- Olives and olive oils; canola, 10t0 15

unsaturated | peanut, and other nut oils; percent of
fats hazelnuts, almonds, cashews, | calories* (22
peanuts, and other nuts; to 27 grams)
peanut and other nut butters;
avocados; sesame, pumpkin,
and other seeds.
Emphasize | Poly- Vegetable os, especially corn, |8 to 10
unsaturated | soybean, and safflower oils; percent of
fats soybeans and other legumes; | calories* (17
walnuts; fatty fish such as to 22 grams)
tuna, salmon, herring, and
anchovies. Foods that are good
sources of monounsaturated
fats also usually contain some
polyunsaturated fats.

Eat less Saturated fats | Red meat; whole milk, cream, | Under 8
butter, cheese, and ice percent
cream; coconuts and coconut | of calories*
products; palm . (under 17

grams)

Avoid Trans fats Any product containing partially | Under 2

completely hydrogenated vegetable grams; zero,
oil. This indudes many if possible

solid margarines; vegetable
shortening; most commercial
baked goods; and most fast
foods. (Many products that
once contained trans fats are
now available in trans-free
forms.)

* For a diet of 2,000 calories a day.
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