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for my father and in memory of my mother
What Should We Eat and How Should We Live?
Around the world, people are increasingly beset with vexing conditions like obesity, type 2 diabetes, gout, hypertension, breast cancer, food allergies, acne, and myopia. Dubbed the “diseases of Western civilization,” these conditions have become more common in recent centuries and decades, with emigrants to more affluent regions of the world often at higher risk for developing afflictions as they adopt the customs and diet of their new home. It’s true that better medical care and longer life spans are exposing people to new kinds of diseases. Still, the rapid advance in these conditions signals that something else is going wrong—but what?
The principal argument of 100 Million Years of Food is that a plethora of health woes have surfaced in contemporary times due to our alterations to our ancestors’ diets, lifestyles, and environments. I will explain how our ancestors used to eat and live and will offer practical suggestions for tweaking ancestral habits and inserting them into our daily lives to avoid or delay the onset of major chronic diseases.
Eating and living like our ancestors seems common sense, and many books have attempted to relate how this can be done. Unfortunately, there is great disagreement about what aspects of ancestral eating and living should be adopted. For example, in some versions of ancestral diets, readers are advised to avoid agricultural staples like bread, rice, beans, and milk in favor of meat and vegetables, while others argue that traditional American farm diets that included bread, beans, and milk are best for health.
My parents immigrated from Vietnam to Canada in the 1960s. They met at a college in Montreal and brought up three boys in the maple-lined suburbs of Ottawa. Due to my obsession with insects and other critters, I was designated the family science nerd. I received a microscope as my Christmas present in fourth grade, which I used to peruse squished mosquitoes on glass slides. The following year, a paperback edition of Charles Darwin’s On the Origin of Species arrived under the Christmas tree. The letters in the book were extremely small, and the language was unintelligible to an elementary school kid, but I sensed there was something revolutionary between the pages.
When I was eight years old, my grandmother arrived from Vietnam. When I first met her she was wrapped in a shawl, hunched and wizened, a mage. Grandma opened her luggage and handed me a belt wrought from links of varnished wood, along with an exquisite slice of dried banana, the honeylike taste of which lingers with me to this day. During a school holiday when my younger brother and I visited the apartment that Grandma shared with my aunt, I found no high-energy snacks of nuts and dried fruits, no fruit bars, no yogurt, no blaring TV, just a rocking chair, a few shelves of incomprehensible books, a bottle of fish sauce, a rice cooker, some crumpled old linen towels, and the soft light of day streaming through the window. Oblivious to official pronouncements on nutrition—she spoke no English—Grandma went on living the way she had always lived, eating the way her ancestors had: a bowl of rice, clumps of dried shredded pork, a sprinkling of fish sauce, and a pile of stir-fried spinach. I was glad to head back home that evening to my video games and high-energy snacks.
The significance of my grandmother’s diet didn’t hit me until I visited Vietnam for the first time when I was twenty-five. Wherever I traveled in the country, I drew attention because I towered over the local Vietnamese. Despite being under average height and weight among my peers in Canada at 5'8" and 150 pounds, I was still four inches taller and twenty-seven pounds heavier than my peers in northern Vietnam, who were in turn one inch taller and eighteen pounds heavier than their peers a generation earlier.1 Why the rapid change? When I was invited to meals around Vietnam, hosts often prepared a feast with pork, chicken, or fish in bountiful proportions. However, when I showed up unexpectedly at mealtimes with ordinary folks, I glimpsed the real side of everyday rural cuisine: rice, paddy or jungle vegetables, fermented fish or soybean sauce for flavoring, tofu, and bits of crab and fish. North American diets rich in meat and milk had evidently made me taller, but as I later learned, such fare also put people who consumed it at greater risk of certain chronic diseases.
Back in Canada, my mother developed breast cancer, which metastasized to her lungs. After I finished my doctoral studies in Los Angeles, I spent three months at home, helping to tend to my mother’s needs. She passed away at the age of sixty-six, only two years after her own mother passed away at ninety-two. In the aftermath, everyone in our family had a different means of coping. Dad channeled his energies into community activities; my brothers had their wives and children to occupy them. I decided to focus on researching ancestral diets and lifestyles and learning about the risk factors behind breast cancer and other diseases commonly associated with Western civilization.
I studied biological anthropology (the study of human evolution) at the University of California, Los Angeles (UCLA), then spent two years researching food and food-related illnesses around the world, observing and sampling what people ate and chatting with food producers, health experts, and other people connected to eating and nutrition. I began to understand why health experts disagree sharply on which foods are healthy. First, there is a lot of confusion over the difference between short-term and long-term health. A diet that makes a person taller, a weight lifter stronger, and a woman more fertile is healthy to a degree, but generally not a diet that would make a person live longer. This makes perfect sense from an evolutionary point of view, as will be discussed in this book, but the distinction between short-term and long-term health is often overlooked or misinterpreted by many health researchers. This brings us to the second major mental stumbling block encountered by nutritionists and food writers: the tendency to ignore or misunderstand human evolution and to focus instead on simplistic models of human nutrition and physiology. Trying to understand human nutrition and health without understanding evolution is like trying to eavesdrop on a snippet of conversation without knowing the context—it makes little sense or can be very misleading.
As a result of my observations and reinterpretation of scientific studies related to food, I discovered a series of measures that people can take to improve their health. These interventions are discussed throughout the book and summarized in the afterword. However, there are three steps that I consider the most important to improve the health of someone living in modern societies today. They are:
Keep moving. The vast majority of food-related illnesses stem from a profound shift in human lifestyle, from constant, challenging physical and mental activity to sedentary life, punctuated only (if at all) by spurts of frantic exercise. Paradoxically, although a common belief is that our ancestors burned a lot more calories doing physical activity than people today, the evidence does not support this assumption. Moreover, although physical exercise has exploded in popularity in recent decades, obesity rates in North America also rose during that period. Critics of the link between physical exercise and obesity have pointed out that exercise just makes people hungrier, leading them to eat more, and the body compensates by lowering metabolism, obliterating any gains from working out.
As it turns out, the clincher may lie in patterns—rather than amount—of physical activity. (Decreased mental activity may also be a health risk, as discussed later.) Our male ancestors covered around nine miles per day on foot, while women walked around six miles each day. Walking decreases IGF-1 (insulin-like growth factor-1) hormone levels, which implies lower risk of hormone-related conditions like breast and prostate cancer and acne. Prolonged walking also reduces the risk of diabetes and is associated with weight loss. By comparison, the average American covers about two and a half miles on foot each day and spends the rest of the time sitting, driving, and watching nearly five hours of television. Watching TV is associated with an increased risk of obesity, type 2 diabetes, cardiovascular disease, and simply outright dying.
Eat less meat and dairy when younger. Avoid sugar and deep-fried foods. Meat was an important part of the human diet starting from at least two million years ago, but for most of the last twelve thousand years, almost all humans have had much less access to it. Cows and goats were milked by some populations beginning around nine thousand years ago, but for most of these populations, dairy was a much-appreciated substitute for meat and animal fat. Meat and milk are extremely nutritious, providing all the required amino acids, minerals, fatty acids, and vitamins to sustain human life, but the combination of these two nutritionally rich items in recent times was unprecedented in human history—and too much. Furthermore, as nations became richer, people were also able to purchase sugar and vegetable oils.
Hormonal activity, such as that of insulin and IGF-1, goes haywire when we consume a lot of animal protein and sugary and fried foods.2 Eating more animal foods will probably make you taller, stronger, more fertile, and feel better, but these foods will also likely shorten your life span. Meat is most hazardous for the long-term health of younger people, because cancers and other chronic conditions generally take decades to develop and manifest. On the other hand, older people’s health may benefit from the rich nutritional properties of animal foods. The irony is that we spoil our children by letting them eat liberally and then counsel ourselves to restraint when we are in our advanced years and suffering from chronic diseases. This is exactly the wrong strategy. If helping kids avoid chronic diseases is the goal, parents should limit their children’s intake of animal foods; on the other hand, we can encourage elders to eat meat and be merry.
Eat traditionally. Rather than worry about what to eat and what to avoid, a good fallback is to eat traditionally. Traditional diets took centuries to develop and are based on how well combinations of food supported health and on how good ingredients tasted together. Faced with depleting meat stocks, our ancestors devised innumerable methods of cooking delicious and healthy meals that balanced nutrients. Furthermore, in societies where people lived on particular diets for hundreds or thousands of years, their bodies gradually became adapted to the diets, such as the case of lactose (milk sugar) digestion for people in northern Europe and India, and in East Africa. Eat traditionally and eat what your ancestors ate.
One problem with this strategy is that many people don’t know what their ancestors ate. In 100 Million Years of Food, we’ll venture through the major stages of food history, from fruits, meat, starches, alcohol, and dairy to aquaculture and genetically modified crops, explaining why we ate various foods and the impact these foods have on our health. First, though, we’ll step back a hundred million years in time and consider a food that some of our most distant ancestors evidently relished: insects and their creepy-crawly kin. Good enough for our ancestors—and good enough for us?
The supreme irony is that all over the world monies worth billions of rupees are spent every year to save crops … by killing a food source (insects) that may contain up to 75% of high quality animal protein.
—M. PREMALATHA ET AL., “Energy-Efficient Food Production to Reduce Global Warming and Ecodegradation: The Use of Edible Insects”
If you eat that ant, I’ll never kiss you again.
—Ex-girlfriend during camping trip
Few books advocating ancestral diets bother to mention bugs. This is rather strange, because bugs were once a major source of calories for human societies. It’s a shame that so many people in industrialized societies today are repulsed by eating insects, because insects can be an excellent source of nutrition and eminently eco-friendly as well. On the other hand, insect cuisine has its drawbacks, which enthusiasts tend to gloss over. To understand what eating insects represents to our species, it’s illuminating to step back in history, to a time when our ancestors licked their narrow muzzles in eager anticipation of a bug feast.
If you and I had been born 100 million years ago, we would have leapt from tree limb to tree limb in the depths of a humid tropical forest, scouring the leafy shadows for our favorite foods: skittery bugs that yielded a satisfying squirt of fat and peanutty protein when eaten.1 There is some debate about whether our insectivore ancestors lived in Southeast Asia or Africa,2 but during a recent visit to Vietnam, my inner early primate had me longing for grubs, so …
I post a notice on a social networking site for travelers: “Hello, I’d like to try eating insects at a restaurant in Saigon. Does anyone know of any places that serve insects or want to join me?” Within hours I have collected suggestions for restaurants that serve insects, and even a handful of intrepid dining companions. I scribble down contact information in my little brown notebook and head out the hotel door.
Phung Vong, a student with a willowy frame and gentle demeanor, is waiting on her motorbike, smiling at me. I sit up front and take the handlebars. Following Phung’s directions, we zip along dark streets lined with massive fig trees, then over a long low bridge, a metaphorical crossing to another world. Almost immediately, we are lost. We drive back and forth along a broad avenue flanked by open-air beer and barbecue joints, searching for any signs of an insect eatery—but what would give it away? A peculiar aroma? Grasshopper legs dangling from patrons’ mouths? We finally spot a large green and white picture of a jaunty cricket backlit by fluorescent white tubes: REC REC reads the sign, an allusion to the sound emitted by a cricket, in Vietnamese. By this point I am ravenous and ready to feast, even if it means tucking into a pile of jagged limbs, wispy antennae, and splayed wings.
Our fellow diners arrive on another motorbike; it turns out they were also lost. I’m curious to see what type of people gravitate to an open request for eating insects. We are joined by Nhat, a soft-spoken tourism company employee, and Andi, an Indonesian backpacker with flowing beetle-black locks. Nhat and I select live palm worms in fish sauce from the menu—seventy-five cents for each one.
Andi shakes his head vigorously when asked if he will eat insects. “Just chicken for me!” He met Nhat a few hours earlier through the Internet and has tagged along for the visual experience—he extracts a hefty DSLR camera from his bag—not the culinary experience. The two palm worms are brought in separate bowls, still alive, wriggling fiercely in a bath of turpentine-colored fish sauce with a few slivers of chili. The glossy brown heads of the grubs, the larvae of a weevil that infests palm trees, glisten like popcorn seeds; the wriggling abdomens have pale rubbery ridges. The owner of the restaurant, chubby and affable, comes out to instruct Nhat and me: we are to grasp the heads, pull off the fat white bodies with our teeth, and discard the heads, taking care that the larvae do not nip our tongues with their formidable pincers in the process. Biting down on squirming larvae seems barbaric, but my brain is starting to swim due to hunger, and the fish sauce is muskily aromatic. How bad could their fat glistening bodies taste? And am I not a direct descendant of insectivores, albeit roughly 100 million years removed?
I pick up my grub with chopsticks, examine the wriggling form at the end, then seize it carefully between my front teeth, taking care to keep the gnashing mandibles away from my tongue. A quick yank, and then my mouth tingles with a creamy infusion, pleasing in a mayonnaise-y way, especially in my famished state. I drop the decapitated head back into the bowl of fish sauce.
“Mmm! That was good!” I announce to the table.
Andi regards me with horror and newfound admiration.
Nhat’s turn. Her hands wobble as she picks up the wriggling larva in her chopsticks. She puts it back down in the sauce, picks it up again. Breathes in deeply, out, in, closes her eyes, opens them again. The chopsticks quiver like guitar strings, but they travel upward, arduously, eventually delivering the squirming worm coated in rank-smelling fish sauce into her mouth, her teeth closing gingerly over the silk-white flesh just behind the bulbous head. Now it’s my turn to admire Nhat.
The next dish is a monstrous fried centipede. It’s all mine. No one else shows any appetite for it, not even brave Nhat. But why? If previous customers had fallen sick or died after eating it, the restaurant would have banished the centipede from the menu, right? I pick up the centipede by the tail. Although thoroughly fried, it sways back and forth in my hands like a wooden snake. If one squints one’s eyes, the centipede could pass for a long, skinny tiger prawn. But my appetite and resolve are rapidly ebbing.
I bite into the centipede. The head is not bad, not much worse than eating shrimp skin. The middle section, however, is utterly vile and bitter. It is hard to resist spitting the whole thing out. No wonder these creatures slither about the forest floor with such impunity.
* * *
Insects were once a significant part of the diet in Southeast Asia, but under the influence of the French and Americans, they were increasingly omitted from Vietnamese cuisine. In Saigon, a megacity teeming with 7 million inhabitants, I can find only two restaurants whose menus feature insects and their ilk, such as scorpions and centipedes. What does this say about insect cuisine? Are insects such miserable fare that only poor people, dim-witted anthropologists, and daredevils eat them?
Thailand was never completely overrun by a European empire, in part because its rulers were able to exploit a rivalry between the English in Burma and the Malay Peninsula and the French in Indochina and thereby stave off invasion. As a result, the Thais were more successful at retaining their traditions, including insect cuisine. To see how insects are used in the context of a meal, rather than as novelty snack items at a beer house, I book a ticket to Thailand.
A few weeks after my Saigon insect excursion, I arrive late at night in Bangkok. I head by train to the Nasa Vegas Hotel, an imposing warehouselike structure on the outskirts of the city, conveniently located by the Metro line and priced within my modest budget. Since I have arrived on a Friday night, all the cheapest rooms are taken, but luckily I can afford to splurge for a single night in an Executive Deluxe room, exactly the same size as the budget rooms, but with swankier bedspreads and more solid doors. It’s a good thing I don’t believe in ghosts, because the Nasa Vegas is a ghost-friendly establishment: murky, tunnellike hallways, layers of dust, long sweeping staircases that few bother to ascend or descend except me. At four in the morning, I’m awakened by the sound of women laughing shrilly in the hallways.
The next evening, rain and wind lash the streets. I’m standing on the edge of a Bangkok boulevard on a Saturday night. I don’t speak ten words of Thai, but I’ve always understood that if you keep your head up, smile, and look on the bright side, things are bound to turn out well. While tourists bumble about Bangkok in search of boobs, booze, and bargains, I slip into a convenience store. “Where can I find the bus to Khao San?”
The clerk and the people on the street offer conflicting directions—stand here, go there, look for this or that bus. A thin, pale, fashionable young woman notices my bewilderment. “Come with me!” she says, introducing herself as Milk. I obediently fall in behind her like a pup clinging to the heels of its mother. Milk says she was heading to Khao San anyway and offers to guide me to my destination. We board a bus, disembark at a mall, find one of Milk’s friends in the crowd—another thin, sharp-featured girl with heavy makeup—then catch another bus to the tourist ghetto of Khao San. We thread through the drunken tourists and six-foot transgenders as a girl in a bar belts Adele’s “Someone Like You” with enough angst to rip a heart to shreds. Across the passageway, adolescent girls twirl about on metal poles, their expressions distracted. Milk leads me through the throngs to a cart with a display of glistening fried insects. The seller is dark, plump, dressed in the plain manner of a country woman. Milk is proud of the bamboo-worm caterpillars. “I really like these! I used to eat these a lot when I was young,” she exclaims.
The stringy white caterpillars could pass for chicken jerky in texture and taste. There is something incongruous about Milk, the paragon of hip Thai youth in her blue jeans, shimmery blouse, and brilliant makeup, tucking into a cup of fried caterpillars. Is this what the historians mean when they say that Thailand charted a course between the demands of the West and her own proud heritage?
I shell out some Thai baht for giant water bugs and black water beetles, each one about an inch long. Giant water bugs and water beetles were among my favorite pets during my childhood, when I collected them from puddles and ponds and raised them in bottles and aquariums. Eating and swallowing them, even after a good chew, is another matter. There are a lot of sharp edges to contend with. I feel like I’m snacking on disposable razor blades.
Milk takes me to meet two of her male friends, who order spicy green curry and fried noodles with pork and chicken from a stand. I watch the men hungrily shovel food down. Perhaps the insect carts in Khao San are a novelty after all, just like the palm worms and centipedes in Saigon. Milk and her friends look like they are on a happy double date. They say they will party and drink a lot that night. Feeling out of place and tired, I excuse myself from the group. Milk leads me to a taxi stand and tells the driver to take me to the Nasa Vegas. As the taxi pulls away, I wave, but she has already turned to rejoin her friends, the memory of the insect-eating tourist perhaps already fading from her thoughts.
The next day, I take the Metro, setting off around five in the afternoon. The girl next to me moves to another seat. I can’t blame her. My shirt smells horrid because I tried to wash and dry my laundry in the room—the hotel laundry services were exorbitantly priced, with a load of laundry costing the same as a night’s stay. Arriving at the vast Chatuchak Market, I wander along the stalls, the shops shuttering up in the late evening as rain sprinkles down. I find two little carts with some shriveled crickets and grasshoppers and not many customers. I eat a fried egg perched on a heap of noodles, sitting alone in the dark on a curb, feeling dispirited.
* * *
I read that insects are popular in northeastern Thailand, so a few days later I take a quick flight to the Thai–Laos border. My hotel room is airy, clean, cheap, quiet—a world away from the smog of Bangkok. Udon Thani is transected by narrow lanes traversed by trucks, cars, motorbikes, and elementary and college students. The local cuisine is sour, bitter, dazzling hot. By a stroke of good luck, while I’m struggling to communicate my inquiries about food in a market, a Thai American passerby rescues me from my linguistic abyss. Amy, who grew up in California, is in Udon Thani to start an educational consulting business. I tell her about my quest for insect foods. She offers to take me to Rajabhat University to find people who can assist me with finding local insect cuisine. With the help of Amy and staff and professors at the university, I end up with the cell phone number of a Vietnamese student who is doing his master’s degree at the university and is fluent in Thai. He and I arrange to meet that evening in front of the university gates.
“Elder Brother Stephen!” Seven P.M. sharp, a young man pulls up at the university gates on a beat-up motorbike. He has a narrow face that is dashing in a daredevil way. A current of nervous energy seems to run from his toes to his fingertips. He hands me a helmet. “I borrowed the bike from a friend.”
Hoang, from the hardscrabble north-central region of Vietnam, was sponsored by his seafood export company to study in Thailand. He plays tennis and teaches Vietnamese. When his face creases into a soft smile while taking a call from a Thai student, I guess that the local girls must flock around him.
Hoang ferries us to a gleaming downtown night bazaar. We come across stalls with lavish displays of glossy black water beetles, giant water bugs with wicked pincers, several species of grasshoppers and crickets, ants and pupae. The insects are fried in vegetable oil and seasoned with soy sauce. The grasshoppers have a solid crunch to them. The spurs on the legs take some getting used to. The mole crickets, with stubby arms, are lightly chewy with a tang. My favorite: ants, pleasantly soft with a bit of sour. You have to shovel down dozens to even make a dent in your appetite. When we’ve had our fill of soy-seasoned crispy limbs and papery chewy bodies—50 baht ($1.60) for a plate of ants, crickets, and grasshoppers—Hoang folds the remaining insects into a napkin, to take home to his friends.
* * *
During a morning stroll near the hotel, I chance upon bright red-orange papaya at a roadside cart run by a shy teenager. Her uncle, Mr. Amnat, comes out to chat with me and practice his English. He owns the laundry shop just behind the cart.
“I’m looking for a cricket farm. Do you know where I could find them?” I ask him. Seeing his confusion, I sketch a cricket in my notebook. Amazingly, Mr. Amnat says he knows just the place.
I return two days later to the papaya stall. Mr. Amnat drives up in a muscular black pickup truck. We surge past small markets and tight intersections. Mr. Amnat relates that he used to run a sugarcane farm, then began rearing pigs before settling down to the laundry business. I find it a little ironic that we are looking for eco-friendly insect cuisine in a gas-guzzling truck, but Mr. Amnat says his vehicle runs on 20 percent ethanol. We pop into a market where a woman sells two types of crickets, one light brown and crispy—preferred by Mr. Amnat—and the other a dark wine color and softer in texture. The cricket seller gives us directions to one of her suppliers a few miles out of town.
Out on the highway, rain begins to thrash the window. Mr. Amnat swings the truck into the driveway of a rural dwelling. Next door, some teens are partying with loud music, food, and drink. A bare-chested, potbellied, bespectacled man greets us. The cricket farmer, a retired municipal officer, invites us to the back of his house. Under a tin roof are fifteen or so concrete bins covered with blue mesh. Lively screeching fills the air. Peering through the mesh, I see thousands of plump brown-black crickets crawling over egg cartons and strands of vegetation. Pans of sand are placed inside for the crickets to lay their eggs. The farmer also shows us two pink-speckled lizards with huge eyes and suckered toes, geckos that he is raising in a dark wooden box for their meat.
Considering that crickets produce 50 percent less carbon dioxide than cattle per unit of weight gain and convert feed into food twice as efficiently as chickens, four times more efficiently than pigs, and twelve times more efficiently than cattle, insects deserve to be more popular on menus.3 Since insects aren’t warm-blooded, they don’t need to consume as many calories as warm-blooded animals when putting on weight. Insects also use up less water than livestock per unit weight of flesh. A backyard operation like this farm, located in a warm climate (insects are small creatures and therefore are more vulnerable to cold than mammals) could contribute impressive quantities of protein for a surging, hungry population, yet the farm could still be readily managed by a retiree. It’s hard to deny that edible insects could create a much smaller environmental footprint than equivalent-sized portions of meat, especially in densely populated countries that don’t have space for rearing bigger livestock.
* * *
To help me make sense of insect cuisine, I return to Bangkok and catch a bus out to the suburbs, then wander across the carefully cropped grounds of Mahidol University, desolate on a Friday afternoon like many campuses around the world. A kindly, bespectacled woman is waiting for me in the Nutrition Institute. Professor Jintana Yhoung-Aree hands me a stack of documents on insect nutrition as she leads me out to her tidy compact car. It’s a short drive to a busy restaurant that the professor says is famous for northeastern Thai cuisine. She orders fried frog legs with cabbage and bitter melon; fried chicken; bamboo shoots and baked spicy fish; coconut shakes with ice and sugar; and weaver ants and pupae in a fiery sour broth, flavored with lemongrass, mushrooms, garlic, and chili. Though my wimpy tongue can barely handle the ant soup, overall it’s a brilliant, satisfying meal. Here, I finally taste insects in the setting of a varied cuisine, not merely deep-fried and served as street food, but as the accompaniment to a savory, balanced meal.
We are no longer pure insectivores, and our bodies have adapted accordingly. Chitin, the chief component of insect exoskeletons, is structurally similar to cellulose and may be a useful source of fiber, but primates that live largely on insects possess enzymes to digest chitin. Humans possess these chitin-breaking enzymes in our stomach juices to a limited degree, which means we are unable to extract some of the available calories from insect foods.4 Eating insects has other potential drawbacks as well. Although insects are more dissimilar to us than mammals and birds and therefore may carry fewer of the deadly diseases that infected livestock can pass to us, raw insects can still transmit bacteria and parasites and thus need to be well cooked. Since insects often defend themselves by producing toxins with the help of plants they eat or may ingest pesticides or heavy metals spread by human industry, there’s the possibility that insect toxins could seriously spoil a meal. Insect parts are also potential allergens, containing proteins in common with known allergenic animals like shrimp, lobster, and dust mites.5
Nonetheless, as side dishes, like the refreshing weaver-ant soup the professor treated me to, insects are perfectly admissible. After all, more than 1,600 different species are known to be eaten worldwide, which could not have come about if insects were harmful to health. The likely historical epicenter of insect eating was in the Americas, due to the fact that large herbivores were never domesticated in pre-Hispanic times and thus there was a shortage of protein.6 Edible insects are practical in developing countries where meat is scarce or expensive, because insects provide essential amino acids, omega-3 and omega-6 fatty acids, B vitamins, beta-carotene, vitamin E, calcium, iron, and magnesium, sometimes in concentrations exceeding that of familiar meats like beef, pork, and chicken. The spurs on locust legs may snag briefly in the throat, and roasted silkworm larvae might not rival caviar anytime soon, but fried cicadas are astonishingly light and buttery, and queen termites are fabulous wrapped in egg. Moreover, having an interest in insect cuisine doesn’t necessarily banish you to the realms of social doom—I have met many people who were willing to try eating insects during tropical adventures. It turns out that you can have your insects and eat them too.
Our earliest primate ancestors were happy to hunt down insects, which, to our diminutive forebears, were like triple burgers with all the fixings. However, the climate started to cool down, moisture levels increased, and the dominant tree types shifted dramatically. A new kind of tree offering a new kind of food emerged on the scene. Long before meat-eating became fashionable among primates, fruits arose as a tantalizing source of calories and nutrition, packing enough fuel to power the evolution of a new kind of primate, bigger and smarter than its insect-crunching forebears.
Heroes on earth once lived, men good and great,
Acorns their food,—thus fed they flourished,
And equalled in their age the long lived oak.
—FREDERICK EDWARD HULME, Bards and Blossoms; or, The Poetry, History and Associations of Flowers
When durian falls, sarongs rise.
—Indonesian/Malay saying
If the joys of eating are comparable to the joys of sex, as is sometimes claimed, then fruits—fun, attractive, breezy, and noncommittal—qualify as a summer fling. (By contrast, starches and vegetables are the in-laws, indispensable but tricky to deal with, sniping at us through a fog of flatulence and indigestion.) Who among us mortals would want to dispense with the teasing seductions of fruits?
However, the call of fruits is bundled in a sphinxlike contradiction. Across human history, fruits have generally served as accompaniments to meals, rather than the main course. Despite the seasonal availability and enticements of fruits, omnivorous animals such as bears and birds prefer to mix fruits with protein sources like insects and other prey. Bears and birds fed fruit-rich diets rapidly lose weight.1 Humans also lose weight when their diets include large quantities of fruits.2 Not a great way of losing weight, though: High concentrations of fructose, the predominant sugar in fruits, have been associated with excessive production of lipids, insulin resistance, pancreatic cancer, elevated uric acid levels, gout, cardiovascular diseases, and other metabolic disorders. Bloggers have speculated that Apple founder Steve Jobs’s pancreatic cancer was related to his experimentation with extreme fruit regimens. Ashton Kutcher, an actor assigned to play Steve Jobs in a recent movie, was hospitalized for insulin and pancreatic issues after mimicking Jobs’s fruitarian diet for a month to prepare for his movie role.3
In the early 1980s, a fifty-five-year-old farmer was admitted to a hospital in Toulouse, France, complaining of chest pains. The results of a preliminary examination were inconclusive, but an x-ray picked up a scattering of tiny nodules throughout the chest. The farmer suffered a fatal heart attack, and an autopsy was duly carried out. The examining physicians noticed a profusion of crystallized fatty acids in the victim’s lungs. Analysis of the granules unveiled the presence of chemical compounds (hydrocarbons) commonly found in apple peels. When questioned, the farmer’s family recounted how the farmer had eaten a kilogram of apples every day for eighteen years, amounting to perhaps five or six tons of apples over his lifetime. Though the investigating physicians believed that the heart attack occurred due to plaque accumulation in the arteries rather than apple consumption, in their report they remarked upon the striking manifestation of the lipid crystals throughout the victim’s lungs.4
That an act as innocent as eating fruit could have egregious effects on the human body strikes the Westerner, raised on the virtues of “an apple a day keeps the doctor away,” as bizarre. However, few people in traditional societies would think to stuff themselves on fruits. But why is this the case? Aren’t fruits supposed to be the healthy food par excellence?
To tackle this paradox, let us first note that around 60 million years ago, our primate ancestors lost the ability to synthesize vitamin C.5 Considering how extremely important vitamin C is to our bodies—it shields cells from oxidation, prevents scurvy, and provides critical amino acid and neurological (neurotransmitter) functions—ditching vitamin C is akin to a rock band firing the drummer. The show can go on, but why take such a drastic step?
There have been other cases of vanishing vitamin C synthesis. Ray-finned fish, a group that comprises 95 percent of the fishes living today, lost the ability to make vitamin C between 210 million and 200 million years ago, while close relatives like lampreys, sharks, rays, sturgeons, and lungfish retain the ability. Guinea pigs relinquished vitamin C production 14 million years ago. Bats ceded the ability to make vitamin C starting around 60 million years ago.6 Many birds in the Passeriformes family, such as swallows and martins, have also lost the ability to produce vitamin C, while other birds in the same family, such as crows and mynahs, still have or regained that ability. Among our primate cousins, monkeys and apes cannot produce vitamin C, but more distant relations like lemurs and lorises still can.7
Remarkably, in all of these cases, only one gene was affected: the GLO (L-gulono-gamma-lactone oxidase) gene, which produces an enzyme involved in the last step of synthesizing vitamin C. When this gene is knocked out, only vitamin C production is halted. If other genes producing other enzymes affecting vitamin C had been affected, this would have had much broader harmful effects, and the organism would have been unable to survive or reproduce effectively. As it turned out, knocking out only vitamin C was possible during evolution because vitamin C could be obtained in the diet. Each of the vitamin C–deficient species listed above had a rich source of vitamin C available in what they ate from plant foods, insects, and so on. In these cases, making vitamin C was superfluous to survival, because there was already enough vitamin C to handle the animal’s basic needs.
The loss of vitamin C synthesis around 60 million years ago implies that our ancestors must have had access to a lot of fruit or insects in rainforest environments. By 30 million years ago, our ancestors had evolved into frugivores, animals that subsist on fruits. Our molar teeth lost the sharp, narrow ridges that insectivores use to grind up chitin into edible bits and evolved instead the blunt molar teeth characteristic of committed frugivores. Though insects and leaves still needed to be eaten to supplement the protein shortfall of a fruit-only diet, the period from roughly 60 million to 30 million years ago marked the height of a heady romance between fruit-bearing trees and our lineage. Like flashbacks to a high school flame, the vestiges of this passion still smolder within us today.
Consider the case of durian, one of the world’s most infamous fruits. Although renowned for its aphrodisiac qualities, it is also one of the most foul-smelling fruits on earth. Because of this, it is banned from public places and public transport in some Southeast Asian countries, even though it remains popular there. I remember vividly the time I lost my durian virginity—I was only twenty-five—under the tutelage of a barmaid who worked evening shifts at the Hard Rock Café in Saigon. Thin and restless, Tham had a habit of teasing me relentlessly. On her motorbike, we picked up a bulky, spiky fruit from a street-side vendor and conveyed the cargo to her friend’s house. The women squatted around the durian on a tiled floor. A foot-long knife was procured. A breathless ambience seethed in the room. The women were excited—but at what? On the floor lolled a fruit reminiscent of an explosive naval mine, with a fearsome camouflage-green spiky rind. I sat next to the women, who ignored me, intent on this wretch of a tropical fruit. Tham’s friend hefted the knife, thrust it into the durian, and carved out a hunk. Greasy golden fruit was extracted from the thick cavity, accompanied by a stench evocative of spoiled onions, rotten meat, and the menace of coal gas. The women dropped the pieces into their mouths, like hyenas feasting on antelope innards. I managed to eat about a fingernail’s worth, then had to stop. It tasted as bad as it smelled, though the revolting creamy paste started to suffuse my body with tingly sensations. I felt like a frog being tapped with electrical wires. I wanted to spit out the durian, but that wouldn’t have been polite.
In its natural habitat, cave fruit bats pollinate the durian flower in its lofty perch high above the ground. The bulkiness of the fruit means that small animals cannot be used to disperse the seeds. Therefore, the extraordinary smell is used to lure large mammals, who eat the fruit and distribute the seeds. The fruit also yields tryptophan, a precursor for the pleasure trigger serotonin, which helps to explain the fruit’s reputation as an aphrodisiac.8
It is well known that fruits have struck a deal with animals: Fruits yield sugars, oils, or amino acids, and in exchange animals disperse the seeds far from the parent tree in their feces, giving the future seedlings a chance to conquer new territory. What is less well known is that many fruit plants may engage in a tricky love triangle.9 The plants want their fruits to be consumed to transport their seeds, but bacteria, fungi, and insects also want to crash the party and feast on the succulent flesh. As a result, vulnerable fruits have to be protected with secondary compounds like phenols and tannins, which dampen the desirability of fruits to big eaters like ourselves by interfering with metabolism, digestion, and palatability but also restrain lecherous bacteria, fungi, insects, and other predators from spoiling the goods.10
One more consideration: Since plants want their seeds spread far away from the parent, plants may not be interested in fruit eaters who hang around the plant all day, monopolizing the fruits and discarding the seeds near the base of the plant. Like a mother who wants to wean her child or persuade her teenager to get a job and move out of the house, they must eventually practice some tough love. Plants can accomplish this by making their fruits enticing enough that eaters will gobble them down, but aversive enough that the eaters will eventually move on and leave the area. Thus the secondary compounds like phenols and tannins can be one more strategy for plants to ensure their progeny get broadcast far away from the parent. Or to put it another way, fruits were made to taste good, but not too good.
Humans take the eat-me-leave-me game yet one step further, by manipulating fruits so that their defensive compounds are neutralized. For example, olives are highly desired by animals for the high lipid content, but the fruits are also naturally bitter from their protective phenol compounds. People around the Mediterranean learned to tame these compounds through curing and fermentation. An extraordinarily hardy tree, olives were originally cultivated for oil that was valued as a means of lighting and as a skin lubricant, especially for ceremonial purposes (whence comes the term “Messiah,” or the anointed one). Nowadays, the olive fruit is stripped of its bitter phenols and processed into various grades of edible oils with a high content of monounsaturated fatty acids, particularly oleic acid. (Phenols have excited interest for their potential role as antioxidants, but so far their health benefits remain unproven.11) The richness of olive oil complements foods like cereals, vegetables, fruits, and fish, by making dull but reputedly healthy fare more palatable. Hence the explosion in popularity of the Mediterranean diet: At last, Westerners can sit down to exquisite meals again without having to feel guilty and stressing out about calories and fat.12 As with the phenols, there’s little evidence that olive oil itself is a healthy food. What makes olive oil valuable is that it helps to bind together an entire regional cuisine, making it possible for people to subsist on fare that is relatively low in animal products like meat and dairy yet still feel reasonably satisfied, especially when fresh, high-quality olive oil is available and when people are too poor to buy meat.13 As we’ll discuss in a later chapter, humans are hardwired to crave meat because it increases our reproductive prospects; hence, when Greece began to increase her wealth after World War II, her citizens tended to give up the olive oil blessed by nutritionists in favor of the carnal pleasures of meat and animal fat.
Another major group of defensive plant compounds is tannins. Observant scientists have noticed that squirrels rotate their acorns so that the acorn “hats” point upward. Then the critters chomp through the caps and into the nuts. That’s because tannin is concentrated in the bottom of the acorn, where it protects the seed embryo. (Irritants like urushiol and anacardic acid, related to poison ivy, similarly protect pistachio and cashew seeds, which explains why they have to be roasted before eating.) In high concentration, tannins render protein indigestible, inhibit a wide range of enzymes, sap energy, and stunt growth. Tannins are also sequestered in legumes, berries, and grapes, and they give red wine its characteristic dryness. (Incidentally, gray squirrels are better at digesting tannin than red squirrels and can therefore take advantage of oak tree forests. Red squirrels prefer hazelnuts, which contain less tannin than acorns, and will promptly kick the bucket if given nothing but acorns to munch on. The broader appetite of gray squirrels helps to explain why they are pushing out their red relations in England.) Birds like jays and grackles, as well as insects, similarly prefer to eat the top half of acorns. The rest of the acorn seems to have evolved to be a snack and lure for animals that do the necessary deed of widely dispersing the seed embryos.14
Oak trees can churn out roughly 500 to 1,000 pounds (225 to 450 kg) of acorns a year, albeit during a brief window of a few weeks. A Native American family living in California a few centuries ago, collecting over the span of two or three weeks, could set aside enough acorns to last two or three years. They could gather acorns from at least seven different species of oak trees, preferring oily acorns over sweet ones, and knew two methods to purge them of noxious tannins. The common technique was to de-hull the acorns, pound the acorn meat into mush and drop it into a pit, then douse the mush with water heated by hot stones until all the bitterness was leached. Alternatively, acorns could be buried in mud by streams or swamps for several months, after which they would become edible. To complement their protein-deficient acorn cuisine, Native Americans in California hunted salmon, deer, antelope, mountain sheep, and black bear and gathered earthworms, caterpillars (smoked and then boiled), grasshoppers (doused with salty water and roasted in earth pits), and bee and wasp larvae.15
The ancient Greeks made use of acorns; so did the Romans, as well as populations in medieval England, France, and Germany. Acorns were handy during the 1800s in Spain, Portugal, Arabia, Algeria, Italy, Greece, and Palestine and as of 1985 were still feeding people in South Korea, Morocco, and Iraq. Acorns are a cinch to gather, stay edible over extended storage, and provide a double whammy of fat and carbs, as well as vitamins A and C. These days, clever back-to-the-woods types stash their acorn meal in a cloth bag in the clean-water tank of a toilet, so that every flush expediently sucks away tannins. That marches the clever ones one step closer to ecological Valhalla, because not only do the oak trees lavish sustenance befitting a hero, but every call to nature effectively does double duty.16
So what’s the catch? I had my first nibble of an acorn dish in South Korea, where acorn starch is boiled and set into a gelatinous block known as dotorimuk. From its lovely hues and quivering form, you guess that dotorimuk will taste like chocolate or almond Jell-O, but biting into an actual piece is like leaping into a kiddy pool at the height of a blazing summer: promising on the surface, with expectations soon dashed. Dotorimuk’s tannin aftertaste is reminiscent of boiled newsprint with a few peanuts tossed in, but Korean cooks mask this uninspiring flavor with a brilliant topping of scallions, garlic, red chili, sesame seeds, and soy sauce. The dish may have been useful during hard times in Korea, but given its unimpressive taste and the arduous process of boiling acorn paste through multiple changes of water, it is easy to see why this reliable commoner’s staple has been displaced by more sophisticated fare. Professor Jared Diamond at the University of California, Los Angeles, has also pointed out that oak trees are hard to domesticate because they grow slowly, disperse seeds widely via squirrels, and have several genes controlling their bitterness.17 Still, with all the talk today about the need for genetically modified (GM) foods and heavy fertilizer use to produce enough food for the world, it’s sobering to think that our ancestors did rather well on ubiquitous fare like insects and acorns, which we literally tread on in our daily lives.
* * *
Acorns may be a poor person’s panacea in the northern hemisphere, but what about the tropics? Is there some tree there that could also fulfill the needs of the hungry in an environmentally friendly manner? Perhaps breadfruit could vie for the title of tropical manna. I first sampled this remarkable fruit while traveling in Papua New Guinea, the region where it originated. A little smaller than the size of an American football, it is green and scaly to the touch outside, while the baked interior is golden and imbued with a nutty, starchy flavor that indeed recalls a freshly baked loaf. Breadfruit is typically roasted in an earthen oven with hot stones but can also be boiled and then used like potatoes. With a carbohydrate content comparable to cereal crops, breadfruit has the potential to be a super-productive tropical food machine. A single tree is capable of yielding up to seven hundred fruits in a single year, each fruit weighing two to eight pounds.
Though this glowing praise may make you eager to sink your teeth into a fruit that evokes the comforting flavors of baked bread or potatoes, cultivating breadfruit has its hurdles.18 Breadfruit comes from a tall tree that can grow up to sixty-six feet in height, so much of the crop is damaged by falling and spoils within a few hours. (Breadfruit that is fermented in pits can still be eaten a year later, but decomposing breadfruit is an acquired taste.) The breadfruit tree does best in tropical regions with abundant rainfall and temperatures between 70°F and 90°F, so that rules out most Western countries, including the United States, where attempts to grow breadfruit in Florida have sputtered. The kind of breadfruit that is commonly eaten doesn’t have seeds, so it must be propagated through root transplants, a substantial barrier to distribution. Early seafarers carefully nurtured their breadfruit cuttings on extraordinary voyages as they settled islands around the South Pacific.
Breadfruit trees take their sweet time in putting out fruit—around five years or so for the first crop—which may make them less profitable to grow commercially than, say, bananas, which bear their first bunches within one or two years.19 Like a moody suburban teenager, breadfruit grows to lofty heights but takes a long time to mature, is picky about the weather and easily injured, and won’t yield a penny on your investment for years to come. Fortunately, Hawaii residents Pierre Omidyar, founder of eBay, and his wife, Pam, have picked up the breadfruit craze and are bankrolling efforts to popularize the locally grown fruit in restaurants and with young people, which may help to cut Hawaii’s extreme dependence on imported foods. The wood of breadfruit trees was once used to build houses and canoes (with breadfruit gum as caulking). The bark doubled as bedding and clothing, and the leaves served as trays for cooking and serving. The gum and bark were also used in traditional medicines, to relieve skin ailments, diarrhea, stomachaches, ear infections, and headaches.20 The flower heads traditionally served as mosquito repellents when burned.21 Thus, like acorns, breadfruit is a crop that has great nutritional, economic, and eco-friendly (as well as medicinal) potential, but it will require us to look both backward, to remember how people once used and ate this prodigious fruit, and forward, to devise technological workarounds to the problems of rearing, storing, and transporting breadfruit.
* * *
India is a paradise for lovers of fruits, flavors, and spice. I fly into the southwestern Indian state of Kerala, where my friend Bajish meets me at his parents’ house on the outskirts of the city of Thrissur. He eyes me as I struggle to scoop up his mother’s cooking with my inept right hand. Over the course of a week, she prepares breadfruit, chicken and fish curries, carrot and chickpea chilies, and tomato dahl, all steeped in rich coconut cream and tongue-flaying dosages of chili, accompanied by fried fish, eggplant, white rice, crumbly rolls of coconut and rice flour, crispy lentil flatbread, fragrant chapatti, creamy cassava, sour yogurt, and buttermilk. Bajish’s expression is part amusement, part disgust. “You have to pick up the food like this,” he says. To demonstrate, he puts his fingers together, like a spade, then raises them to his mouth with his elbow tilted outward. “Otherwise the food will fall down.”
I try again, but somehow I just can’t knit my fingers together and maneuver the grains of rice and bits of food into my mouth with Bajish’s gracefulness. I have to keep my elbow lowered or the food spills, but then my fingers don’t meet my mouth at the proper angle. It’s a subtle art, but I have to master it, and soon, because the flavors of his mother’s Keralan cooking have been astonishing.
Nostalgic Indian tunes blare from a little radio in his parents’ bedroom. Bajish’s mother swirls across the spotless white tiles, praying for her son’s success. He’s been looking for an academic job in oceanography for several months, ever since he graduated from studying in Japan, where I first met him. This next stage in Bajish’s career is crucial, not only because it will provide him with status, income, and independence but because, according to his parents, it’s high time for him, at the cusp of thirty, to get serious about marriage, and no good prospect could be contemplated without his having a decent career in place. So as my friend settles at the coffee table with his laptop, ready to send out more cover letters and résumés to universities around the world, his mother plies him with fried banana chips, papaya slices, and cups of ginger cardamom tea and wonders aloud about his marriage prospects. She is particularly intrigued by a girl in Thrissur who is educated and has a good office job.
Although Bajish is a gifted athlete and effortlessly acquired new strokes during swimming classes in Japan, he has been struggling to shed a few extra pounds over the years. At first glance, it seems nearly everyone around Kerala has a bit of a love handle or two around the waist. Nutritionists have blamed the high saturated-fat content of the traditional Keralan coconut-based diet as a factor in obesity and heart disease, but when Bajish and I chat with Dr. K. Jithendranath, an anesthesiologist with a strong interest in nutrition and traditional foods, he sputters at the attack upon coconut. “They said that coconut oil is bad for you, you get heart attacks. In that case all of my grandparents, everybody should have died! It’s not the coconut oil, it’s how they use the coconut oil. All that deep-fried stuff, browny-browny.”
An analysis of the history of coconut diets and research on saturated fats supports Dr. Jithendranath’s frustration. Coconuts are deemed objectionable by many nutritionists because of their high saturated-fat content. The unpopularity of saturated fats largely began after nutritionist Ancel Keys and his wife visited Naples in the 1950s. Dr. Keys’s enthusiastic account of the Mediterranean diet enshrined it as the gold standard for the following generations. Keys and his followers argued that the diet of olive oil, whole-grain bread, fruits and vegetables, pasta, fish, legumes, nuts, and moderate portions of red wine, cheese, and meat led to lower rates of heart disease than the dreaded “Western diet.” Subsequently, nutritionists trained in the Western sciences tended to laud the merits of the Mediterranean diet over other traditional and “fad” diets, such as the Atkins and Paleo diets, which are heavy in meat and saturated fats. However, critics noted that the statistical arguments of Keys’s original papers were heavily flawed, relying on a cherry-picked group of seven countries to create an impression that lower consumption of saturated fat correlated with lower rates of cardiovascular disease. When the group of countries used to construct these arguments was broadened, the apparent correlation no longer existed. Since that time, the evidence linking saturated fats to heart disease has been tenuous and has not supported the stridency with which saturated fats have been vilified.22 In fact, the particular kind of saturated fat found in coconuts, lauric acid, may actually increase “healthy cholesterol” (HDL) in the body.23
Moreover, in countries where coconuts were a staple in the traditional diet, chronic diseases only became prominent after Western foods and lifestyles were introduced (and coconuts phased out). For example, among the Tokelau Islanders in the South Pacific, the historical diet consisted primarily of coconuts, fish, and breadfruit. It was a high-fat diet: Over half of the calories came from fat, mainly saturated fat (roughly one-third of coconut flesh is saturated fat).24 As the population of these atolls increased, the New Zealand government offered to resettle the Tokelau Islanders in New Zealand. About half of the Tokelau Islanders took up the offer and left for the mainland. Their new diet now included sugar, flour, bread, potatoes, meat, chicken, and dairy products. The result in the migrating population was an increase in obesity, type 2 diabetes, heart disease, gout, and osteoarthritis, even though fat intake actually declined after the move to New Zealand. On the other hand, daily sugar intake increased, along with carbohydrate and alcohol consumption. Among those who stayed on the Tokelau Islands, new European foodstuffs were also added to the diet, and rates of chronic diseases also increased, but not to the same degree as among the migrants.25 Like olive oil for those living in the Mediterranean, coconuts make sense as part of a South Pacific or South Asian cuisine; the high fat content of coconuts complements lean fish and a largely vegetarian diet. Removing the anchoring effect of coconut invites dietary abuse in the form of novel fatty or oily substitutes such as fried foods, which are a known risk factor for diabetes and inflammatory disease. As will be discussed later, fried foods contain trans fats and AGEs (advanced glycation end products) and have a high glycemic index, which are novel and harmful characteristics in the human diet; coconuts contain saturated fat, a substance that our ancestors had moderate but steady exposure to over millions of years, mainly in the form of animal fats.
Bajish and I travel with a medical convoy into the hills around Kerala. The ethnic tribal people whom we chat with often use coconut in their diet, but obesity, heart disease, and type 2 diabetes are not medical issues among them. We also note their vigorous lifestyles, how they work the land with hoes and their hands and walk long distances to get around, in contrast to using motorcycles like the majority of Keralans. Kerala has among the best roads and highest income levels in India, but also the highest levels of type 2 diabetes. Petrol is heavily subsidized by the government, making it even easier to ride rather than walk. The risk of diabetes is strongly linked to a decrease in physical activity rather than to coconut in the diet.
* * *
Another key fruit of contemporary Keralan cuisine, chili, has also been viewed with suspicion by Western-trained nutritionists. The spiciness of chilies comes from the peppers’ store of capsaicin, a chemical compound employed with excruciating effectiveness in pepper sprays (some spider venoms work through the same pain channel).26 Chili plants seem admirably protected against predators, which might seem like a straightforward chapter out of plant evolution, but the saga of chili is wrapped in enigmas.27 For starters, chili plants retain their pain-inducing capsaicin protection even after the fruits mature; most plants, by contrast, reduce toxins and make their fruits tasty at that stage, to invite animals to eat the fruits and spread the seeds widely. Also, not only have we humans come to enjoy chilies, many people seek out the wickedest varieties (XXX!, the hot sauce bottle labels trumpet, as if parading the temptations of adult entertainment). Why do humans enjoy the pain inflicted by chili-protecting capsaicins, the only mammals known to do so?
The most popular explanation of why we enjoy chilies is that their capsaicin compounds kill off fungal infection and other microbial invaders, and thus we come to enjoy chili dishes because we don’t get sick from eating them. If this explanation is true, it would put chilies in the company of a long list of spices that humans use not only to perk up dull dishes but also to keep meats and sauces from spoiling (and people from throwing up and running to the toilet). When Paul Sherman, a biologist at Cornell University, and his then-student Jennifer Billing looked at spice usage from recipes around the world, they found that hotter countries used more spices. This makes sense, since increased temperature boosts bacterial growth and encourages food spoilage, thus making the need for spices more urgent. In particular, three powerful spices that inhibit many varieties of bacteria are more frequently called for in the dishes of warm regions. The knock-’em-dead spices? Most likely they are familiar to you and are tucked away in your kitchen cupboards right now: garlic, onion, and of course, our favorite sadomasochistic temptress, chili.28
However, there are some gaps in this explanation. The bacteria-busting hypothesis doesn’t explain why chili seasoning is becoming popular in countries where food safety standards are high and food poisoning incidents are low, or why some countries that are geographically close to each other, such as Japan and Korea, have different levels of spiciness (Japanese food is considered relatively bland, whereas Koreans use chili in almost all of their dishes). If bacterial warfare were the only basis for eating spicy foods, then humans would get addicted to irradiated or canned foods, which seems not to be the case. The hypothesis also fails to explain why people steadily become addicted to eating chili, requiring ever greater amounts to feel satisfied. In fact, the more one looks at the behavioral pattern of chili consumption, the more it resembles thrill-seeking or recreational drug use.
Paul Rozin, a psychologist at the University of Pennsylvania, has suggested that humans are hardwired thrill-seekers, and we therefore enjoy blistering our tongues in the same way we (or some of us at least) savor a stomach-churning roller coaster ride and other forms of voluntary terror.29 While equating roller coasters with chilies (and perhaps by extension garlic and onions and other spices) seems a little strange at first, back in the 1970s and 1980s, an American psychologist, Richard L. Solomon, pointed out that positive and negative emotions tend to come in pairs. When people are struck by lightning, survivors first experience terror, then elation. A similar thing happens to parachutists, who experience terror as they plunge through free fall; after landing, they warm up to a feeling of elation. People who take sauna baths go through an analogous sequence of discomfort followed by relief. The reverse is also true: When Solomon allowed babies to suck on a plastic nipple, they cried when the nipple was taken away. Solomon gave the article announcing his theory the clunky title of “The Opponent-Process Theory of Acquired Motivation,” but fortunately he found a memorable subtitle: “The Costs of Pleasure and the Benefits of Pain”; that is, positive experiences are invariably followed by a drop in mood, while painful experiences are followed by relief.30 Solomon argued that over time, the pain and the relief paired with it both diminish, so a person is compelled to repeat the experience with gathering intensity, resulting in addiction to mildly painful experiences.
Although psychologists today view the Solomon hypothesis as too simplistic to describe drug addiction behavior, it may help to explain the pleasure-pain paradox of spices. Ingesting chili is initially an aversive experience, but at small doses, the pain fades and a pleasurable state arises afterward. Other spices, perhaps many, have the characteristic of being initially distasteful but pleasing afterward. Not all aversive foods have these tendencies, though; for example, getting sick from food poisoning produces a prolonged period of nausea that no one wants to reexperience.31
We have addressed only one part of our original dilemma over spices. The second question remains: Why do humans alone come to enjoy mildly aversive experiences like chilies (and parachuting)? One possible answer is that humans are masters of gratification delay and brain rewiring. With practice, the discomfort of jumping out of an airplane, climbing onto a stage before crowds of thousands, or chomping on chilies gradually eases; however, so do the hits of pleasure, and thus the ever-increasing need for more punishment and more pain.
In other words, even though food that is spicy has antibacterial properties, we may eat these foods not to avoid getting sick, or even because they taste good at first, but primarily because they induce a paradoxical hit of pleasure after the displeasure; the benefits of pain, Professor Solomon might have observed. One consequence of his theory is that it explains why tropical cuisines tend to be spicy: The lack of meat in them, especially fat, makes it necessary for cooks to drop in dollops of spices, to increase the feeling of pleasure that fat and meat would otherwise induce. When I lived in Korea, cooks who saw me about to ladle a spoonful of rice and vegetables without adding red chili paste cried out in horror, seized the nearest bottle of chili paste, and tried to squeeze it over my bowl, because they assumed that my meal would taste bland, but I had not been desensitized to chili by that point, so in my view, the pain did not merit the pleasure. Solomon’s theory also helps explain why Japanese and Korean cuisines differ so much in their spiciness. As an isolated, fertile island surrounded by rich coastal waters, Japan historically had access to much higher levels of animal flesh, compared to peninsular Korea, and Japanese food therefore requires relatively small amounts of mustard (wasabi) compared to the full-force application of chili in Korean dishes. The same situation could apply to England, with its relatively spice-light and meat-heavy fare, and France, with its more flavorful but less meaty cuisine. The fact that spices inhibit bacteria would certainly have been helpful in promoting their adoption, but this may be an additional rather than the sole reason they’re so widely used.
It seems logical that spicier, more flavorful food would make us fatter. However, chili may make people lose weight, by increasing metabolism, body temperature, and the burning of fat.32 These weight-sloughing effects are modest unless chili is eaten in large doses, though, which limits its usefulness for populations unused to chilies, such as in the United States, Canada, and Europe. By contrast, in one Mexican study, the average person ate the capsaicin equivalent of seventeen jalapeño peppers a day. Unfortunately, there is some evidence that eating copious quantities of chili could increase the risk of stomach, liver, bladder, and pancreatic cancer. Scientists at Kyoto University have developed a new variety of chili, CH-19 Sweet, that could offer the health benefits of capsaicin without the pain.33
* * *
Between 40 million and 16 million years ago, something curious happened to our ancestors: Our uric acid levels started to rise because our ancestors progressively lost the genes for manufacturing uricase, the enzyme that helps dispose of it. Uric acid, a by-product of a diet rich in purines (organic compounds found in seafood and beer) and fructose (the sugar in fruit), can be a very inconvenient, nasty substance. It’s responsible for causing gout, a debilitating condition in which crystals build up in a sufferer’s joints. As a result of losing the ability to manufacture uricase, humans have uric acid levels three to ten times higher than other mammals and unfortunately a greater predisposition to gout and possibly hypertension. The loss of uricase over millions of years of evolution is one of the greatest unsolved mysteries in the evolution of the human diet. Because high uric acid levels are dangerous to health, it’s extremely puzzling that our ancestors progressively shed the ability to deal with uric acid. Like losing a kidney or lung, it may not be fatal, but it’s a considerable inconvenience. Why did our evolution take us down such a hazardous path? Around 70 percent of our uric acid is resorbed by our kidneys, not excreted, evidence that uric acid must have some positive role in the human body, rather than simply being a nuisance by-product of purine as scientists had formerly believed.
Many hypotheses regarding the function of uric acid have been proposed. One suggestion is that uric acid helped our primate ancestors store fat, particularly after eating fruit. It’s true that consumption of fructose induces production of uric acid, and uric acid accentuates the fat-accumulating effects of fructose. Our ancestors, when they stumbled on fruiting trees, could gorge until their fat stores were pleasantly plump and then survive for a few weeks until the next bounty of fruit was available. The problem with this theory is that it does not explain why only primates have this peculiar trait of triggering fat storage via uric acid. After all, bears, squirrels, and other mammals store fat without using uric acid as a trigger.
Some researchers argue that the elevated levels of uric acid that accompany gout could have been a survival advantage in ancestral environments that were arid and where food was scarce, because high uric acid levels are associated with increased blood pressure (which is dangerously lowered when salt is scarce) and a greater tendency to deposit fat. Uric acid could have helped to maintain adequate blood pressure in a low-sodium fruit diet and during an interval when Earth’s climate was drying out and hence salt loss through sweat could have been a problem.34 However, mammals that thrive in arid environments, like camels and desert mice, seem to do fine without elevated uric acid levels.35 Other mammals also subsist on fruits, but primates are the only animals known to have lost uricase. According to yet another hypothesis, primates are pretty smart creatures, and most of them lack uricase, so therefore uric acid must be responsible for their increased intelligence. While it’s true that higher levels of uric acid have been found to protect against brain damage from Alzheimer’s, Parkinson’s, and multiple sclerosis, high uric acid unfortunately increases the risk of brain stroke and poor brain function.
Those trying to solve the mystery of this trait in human history try hard to recast symptoms of high uric acid as being beneficial in our past. This is a common tendency in evolutionary theorizing; people try to find an evolutionary reason in facts that may actually be by-products of evolution. The cognitive scientist Gary Marcus labeled such evolutionary by-products as “kluges”; some aspects of our bodies, like bad backs, arose because something else had evolved—walking upright, in the case of bad backs—and we humans got stuck with the accidents of history.36
A more realistic proposal for the evolution of uric acid has this character of kluginess. After several million years of not producing vitamin C in fruit-rich rainforest environments, our primate ancestors had no way of reevolving this ability because too many mutations had accumulated in the original vitamin C–synthesizing genes over the long period of disuse; like a car engine too long unused, vitamin C synthesis could no longer fire up. As it happens, uric acid has chemical properties that permit it to function as an antioxidant.37 Therefore, the adoption of uric acid, a by-product of eating fruit and insects, was a possible second-best defense against oxidants. Indeed, higher levels of vitamin C result in lower levels of uric acid and diminished gout, possible evidence that vitamin C and uric acid are partial substitutes for each other.38
Like any evolutionary adaptation, there were drawbacks to uric acid’s newfound role as an antioxidant. Exposure to high uric acid levels from overabundant fructose and purine consumption over several years results in insulin resistance, hypertension, and obesity-related disorders. In the ancestral environment, encountering significant quantities of either fructose or purine would have been rare. Today, fructose is plentiful, in the form of soft drinks and sweet, overdomesticated fruits like apples and oranges; purines are also common, found in seafood, meat, lentils, and other foods. A recent study also observed that high uric acid levels are associated with greater excitement-seeking and impulsivity, which the researchers noted may be linked to attention deficit hyperactivity disorder (ADHD).39
Blocking the production of uric acid through drugs like allopurinol alleviates hypertension, at least with adolescents who are not too far down the path of uric acid–mediated damage. However, drugs that reduce uric acid may cause serious side effects, such as immune system reactions resulting in fever, rash, impaired kidney functioning, liver damage, and elevated white blood cell counts.40
At this point, if you were to hand the script over to an imaginative sci-fi writer, he or she might suggest injecting people who suffer from high uric acid levels with uricases from nonprimate animals, or re-creating our ancestral uricase on a computer, synthesizing it in a lab, and injecting it into patients.
Truth is stranger than fiction: Researchers recently combined pig uricase, which is highly effective in breaking down uric acid, with baboon uricase, to lower the risk of immune rejection from human recipients. Although this pig-baboon chimera uricase was effective in reducing uric acid levels, it broke down very quickly in animal tissues and required chemical modification to become stable. Unfortunately, this modification also made the chimera uricase more likely to be rejected by human immune systems. Researchers then used computer programs to reconstruct a uricase that we last possessed 92 million years ago. The ancient uricase was synthesized in a laboratory using handy E. coli bacteria as surrogate mothers for the synthetic enzymes. When injected into healthy rats, the ancestral uricase was found to be a hundred times more stable than the chimera uricase, making it a promising candidate for drug development.41
To put everything into perspective, fruits, like insects, were once an integral part of our evolutionary history and remained a valuable part of traditional diets. Even though meat provides virtually all of the nutrition necessary for survival, at certain times fruit could be crucial to human health, especially when fresh meat and its accompanying vitamin C were unavailable. For example, the Inuit living in Alaska, northern Canada, and Greenland made use of a broad variety of animal foods—seal, whale, walrus, caribou, polar bear, fox, wolf, Arctic hare, waterfowl, fish, mussel, sea urchin, and so on—but the Inuit also harvested a staggering variety of berries. These berries were critical; Inuit who lacked fresh seal meat could develop pustules when the berry crops ominously failed, as occurred in 1904–5 among the Greenland Inuit.42
From being a seasonal snack in traditional settings, fruits in industrialized countries have become sweet, cheap, and holy: Fruits offer urbanites, weary of the associations of meat with disease and cruelty, the opportunity to detox with spiritually unblemished food, a karmic train that inches forward with every four or five bucks forked out for a mega-sized fruit smoothie. Sadly, our ancestors jumped off the tracks leading to Fruit Heaven 16 million years ago, rendering our genes and livers unsuitable for daily jug-loads of fructose. Such a dilemma, however, only arises when we lose sight of cuisine and obsess instead over nutrition. Unlike the here-today-gone-tomorrow wonders of scientific-pop nutrition, traditional cuisines are products of exquisite culture, symphonies of flavors and complementary foods that arose from the mistakes and insights of generations of eaters. People in traditional societies ate fruits in moderate quantities that their bodies could absorb.
Traditional cuisine, in turn, is intimately tied to ecology, the plants and animals that are naturally suited to a given place. Plants and animals can be grown and raised on industrial-sized operations that require a blizzard of chemicals and automation, but people around the world are experimenting with permaculture, the notion of living in an ecologically sustainable manner. Fruits and nuts are important in this movement because they could provide more food than meat could refurbish for a given plot of land. Soon after visiting my friend Bajish in Kerala, I discovered by chance that one of the most visionary and brave pioneers of permaculture lives in the Indian state of Goa, on the western coast of the country, not far from Kerala.
* * *
I lean into the turns around Chorao, an island tucked into the hip of the slow-flowing Mandovi River, and sweep past dense fronds on either side of the narrow road, the occasional motorbike or small truck overtaking me. I’m in no rush.
My new friend Hyacinth wrote out the directions last night at her dinner table in her architect’s clear script, amid a medley of banana liquor, stir-fried squash, and bitter melon. A crazy kitten kept jumping on the table and kitchen counter, trying to pilfer food. The directions were to a farm owned by a young woman who was a client-turned-friend of Hyacinth. The next morning, after a breakfast of fragrant, warm homemade naan bread, Hyacinth and her friend Jean chaperoned me to a motorcycle rental shop on an oil-blackened side street. The two ladies haggled with the slicked-hair dealer over the rental price. Jean used her status as a high-ranking bureaucrat to vouch for my name, in lieu of leaving my passport. She whispered at me, in a fierce tone, “You can never trust these people, Stephen. Always keep your passport with you.” I was always happy to know someone local; it was better than having insurance. I bade the ladies farewell, fired up the motor, and puttered out to the little highway running along the coastline. On my way out of the city, I stopped at a liquor store to buy a bottle of Indian rosé wine of uncertain quality (trusting the advice of the proprietress), then buzzed across the two-mile causeway, just making it onto a ferry before it set out across the sluggish brown river like a hippopotamus.
I ride across Chorao Island, appreciating the scenes of dense foliage, quiet streets, scattered houses. Soon I regain the mainland. Hyacinth’s map is a montage of strong arrows, confident circles, bold lettering. The route is roundabout in comparison to the optimal line that Google Maps conjured, but now I appreciate that Hyacinth wanted me to savor the forests of Chorao Island, a welcome respite from the dusty wide roads and manic flow of trucks and motorbikes on the mainland. Two hours later, I arrive in a small village. My cell phone has no signal, so I ask to borrow a phone from the man behind the counter at a grocery store. I call the number that Hyacinth gave me, trying to reach the owner of the permaculture farm. No answer. I call Hyacinth, who is busy conducting exams for architecture students, and she tries the same number and also gets no answer.
I sit down for a lunch at a restaurant, politely turning down the offer of cutlery, because I’m starting to get the hang of scooping rice and curry with my fingers after patient coaching from Bajish. The curry is blistering hot, but after a week of digging into Indian cuisine, I’ve lost my extreme sensitivity to chili heat. The owner of the restaurant tries calling the number. No answer. The brother of the owner of the restaurant tries calling as well, but no answer. I call Hyacinth, and she, still in the middle of conducting exams, tries again, with no luck. The brother of the owner of the restaurant takes me to his roadside shop, which sells packaged snacks and drinks. He offers me a finger-length sweet banana. His wife, standing behind the counter of their shop, calls the number. No answer.
Hyacinth calls back on the restaurant owner’s phone to tell me the name of the farm, which she learned from a colleague. The restaurant owner gets on my rented motorbike, and I hop on behind. After a few minutes, we take a side road that undulates through thin forests and scraggly fields, reaching a hand-painted sign that announces Foyt’s Farm. We ride along a bumpy lane, fumble with a rickety gate, then come to a low red-tiled bungalow. I go around to the back, where a woman and man are sitting on benches and engaged in rapt discussion. Seeing me arrive, the man departs and the woman rises to greet me.
“Oh, you finally got here. I was wondering when you would get here,” she says.
“I’m Stephen. I tried calling your phone…”
“Ah. I must have turned it off.”
Her eyes sparkle and her chin is held high. However, she also carries an embattled air. Clea is the owner of Foyt’s Farm, a twelve-acre working farm and learning center, and she never seems to stop moving. On the day that I arrive, she has been busy trying to preserve an insect-infested tree by coating its base with a natural pesticide, finding out what happened to all her chicks (“Perhaps a hawk or mongoose got at them”), and directing the workmen who are installing a sink (“It’s crooked!”) in her guesthouse bathroom. Clea has been offering instruction in permaculture and plans to take in more students, but for that to happen she needs to upgrade the bathroom facilities. While my host whirls about her tasks, I take a nap on an inviting outdoor bed, next to a tethered calf that was separated from its mother for medical treatment. Once in a while the calf belts out a loud mooo and is answered by its mother on the other side of the house.
The workers finish at five in the afternoon, and Clea comes over to chat with me, looking much more relaxed. Trained at Cambridge as a plant physiologist, she put her Ph.D. on hold to start a permaculture farm in her native country (the weather and food in England didn’t suit her). With her father’s help, she eventually bought an abandoned farm that she had fallen in love with, a dozen acres deep in the backwoods of Goa. Her self-stated mission is “I want to revolutionize the way that Indians conduct agriculture.”
She and I set off on a tour of the farm. First it’s the chicken coop, where twelve hens (sadly without their chicks) are kept at night to protect them from panthers and other nocturnal predators. Clea doesn’t raise the chickens for their meat; their job is to pick off termites.
“All the wood structures are safe. Ask all the architects in Goa, they say you can’t use wood: ‘All the termites!’ We have termite mounds around the farm, but no termites around the house. I think it’s because of my chickens.”
The chickens also poop in the soil and aerate the earth through their digging and scratching. Once in a while, Clea harvests the hens’ eggs. We approach the cow stall where Clea keeps a few cows and their calves. Like the chickens, these cows have it pretty good; they will be neither milked nor butchered.
“I just want them for their piss and shit,” she says, in her characteristic blunt manner.
Cattle urine and manure make excellent fertilizer. In true permaculture spirit, she also captures the waste from her own toilet to grow her vegetables. She discovered through experimentation a method of treating urine and feces from a regular flush toilet; the toilet output could be used to grow vegetables, with no adverse health effects noted.
We descend into the fruit terrace, which resembles a modern-day Garden of Eden: trees bearing juicy sweet lime-green star fruit, crunchy rose-pink heart-shaped love apples, and a profusion of cashew apples, odd yellow-red triangular fruit with hooked appendages harboring the cashew seed. While I’m stuffing my face on star fruit and love apples, we reach an old concrete dam and the waterfall that runs beneath it. Clea is trying to design her guesthouse bathroom so that slabs of cool smooth gray stone in the shower re-create the ambience of bathing in the waterfall. We ascend a short ridge, just as the last of the light fades from the warm Goan night sky. Clea points out a distant phalanx of trees demarcating the valley. In the middle of her property stands an old crooked tree with menacing spindly limbs raised against the sky, bristling like a gargoyle. “The Devil’s tree,” she says, laughingly.
According to the previous farmer and local folklore, the property was cursed by this tree and crop yields were consequently low. The farm was abandoned, and Clea was able to buy the property, one step closer to realizing her dream. Clea notes that the true value of her long scientific education was that it equipped her with a skeptical mind and a love of experimentation. The farmer’s principal error, to her way of thinking, was that he used crude rice monoculture practices, stripping the land of its natural cover and exposing the nutrients to leaching and erosion. It was this practice, rather than the Devil’s tree, that doomed his crops. Clea takes me to a patch of earth on the farm that is caked, dry, and barren, as if it were the boot-print of a giant. Clea says that when she bought the property, all the earth looked like this. Over a span of four years, with the help of her students and hired workers, Clea has slowly brought the land back to life by analyzing the soil chemistry and water runoff patterns, using plants with matted roots and weeds to hold the soil, and employing a variety of other ingenious techniques. Foyt’s Farm is an example of a self-sustaining ecosystem, whose general strategies can be used in other places to return to a more locally efficient method of farming.
In the remaining eerie dusk light, we gather fallen cashew fruit in our hands, the smell of the soft, broken fruit lustful and cloying. Clea planted trees on her property that give off strong perfumes, to confuse insect pests as they try to home in on the scent of their preferred host plants. This lessens the need for chemical pesticides and provides a natural fragrance.
The strenuous beating of drums can be heard in the distance.
“It’s India. There’re always festivals going on,” she tells me.
I follow the thin swath lit by Clea’s torch as we head back to her dwelling. Clea harvests arugula and lettuce from the greenhouse (ratlike bandicoots have been breaking in and wreaking havoc) next to her open-air kitchen. She pulls out a package of homegrown cashews from a freezer and pulverizes them into a cream with a countertop blender. One of her workers fetches a strand of black and green pepper from a vine growing around a tree near the house. A squirt of homegrown lemon into the cashew cream, a sprinkle of fresh peppercorns. We tuck into the meal. The heat of the peppercorns and arugula and sour lemon sets off the cashew cream perfectly. I ask for another helping. And another.
“Have some more dressing,” Clea says. “Every day I eat this and every day I get excited!”
“You’re living in paradise,” I respond, overwhelmed by the feast.
“I think so, but no one else does. They think I’m crazy.”
We happily eat, slurp, and grunt. Clea sighs, indicating her ample waist. “I eat far too much, though, way more than I should. I have a lot of healthy meals, but when the bananas are ripe, I eat six or seven a day. I eat cashews, all fattening!” Clea notes my empty bowl. “Shall I get you another star fruit? This is a meal!”
It’s remarkable to think of what Clea has achieved on the strength of her determination, ingenuity, and passion for sustainable farming. By comparison, Clea’s sister is the model of Indian respectability: educated at Berkeley in economics, then Harvard Business School, and now employed at one of the biggest management consultancies in the world. Clea’s sister is married, has two kids and a big house in Belgium, and employs a maid. Clea expresses not the slightest iota of envy for her sister’s life. Clea recalls that she never played with dolls; she once asked her parents for an elephant and horses but was given instead a dog, ducks, rabbits, tortoises—anything her parents thought she could handle.
I bring out the rosé wine. It is terrible—never trust these liquor store owners—but as we sit there in the utter darkness, Clea becomes expansive. Her parents wanted her to get married, but Clea’s relationship is on the rocks.
“Who wants to live with a crazy woman in the jungle?” she says.
We listen for the sounds of a panther that roams the perimeters of the farm, stalking the chickens. Clea seems unperturbed. “You can sense its presence, the way a twig snaps … not like a wild boar blundering in the bush.”
It’s unnerving to think that a large predator is roaming beyond the circle of feeble light emitted from the house; I think I might have to pee soon. A tiger had been spotted before in a nearby village, and a twelve-foot cobra was caught on the property once. Clea says this is when she is happiest, alone at night, sharing the jungle with wild animals, soothed by the entrancing perfume emanating from her trees, living on a farm that had been abandoned but has now begun to heal, yielding the sweetest, most satisfying fruits that a human could possibly ask for.
I shot a large roan antelope which was divided among twenty-two adults and forty-seven children in a community where there had not been much meat available recently.… [An] old lady cried light-heartedly, hitting her stomach, “I have been turned into a young girl, my heart is so light.”
—AUDREY ISABEL RICHARDS, Land, Labour and Diet in Northern Rhodesia: An Economic Study of the Bemba Tribe
Fruits have their devotees; in modern times, some people have subsisted largely or even entirely on fruit. However, in the long history of food, our affection for fruit pales in comparison to our worship of meat. It’s true that some people abstain from meat, many of them repulsed by meat’s taste and associations, but instances like this represent triumphs of mind over body. Human babies are not so complicated. A few days ago I watched my nine-month-old nephew in action during lunch. Arrayed on his plastic tray were diced bits of carrots, green beans, and stewed pork. His pudgy little hand reached out and vigorously swept aside the green beans, seizing instead the morsels of pork, every last one. In the years to come, he might ponder his relationship with meat and spurn it for a spell, as many of my friends and family have done, along with myself; for now, his genes have programmed him to target meat over veggies. In the turbulent religion of food, infants dwell peacefully, having no inkling of sin. The puzzle over meat goes beyond morality, though; even from a biological or archaeological viewpoint, many researchers grapple with why and how humans developed a taste for meat, the hallmark of the Paleo or caveman diet.
* * *
Dominic looks me up and down. A former rugby player twice my girth, he could quash my toothpick frame at a moment’s notice. An overhead fan spins sluggishly, not enough to churn and dissipate the thick heat coiling around us and the other waiting passengers. “You’re a student?” he asks. “You can visit my village, if you wish. I live in the rainforest. It won’t be what you’re used to.” He steps out into the sun to buy me a Coke from a vending machine, sealing our agreement in a stream of ice-cold fizzy brown soda.
I’m in Papua New Guinea to scout a future site for my dissertation research. Before writing their dissertations, anthropology graduate students are required to undertake fieldwork. Papua New Guinea has long been a magnet for anthropologists, because the region’s steep mountain ranges and thick jungle terrain led to the evolution of a profusion of cultures and more than eight hundred distinct languages.1 I selected the province of West New Britain for my fieldwork site because from satellite and atlas maps, only a single spindly road could be seen worming into the interior, which meant that I would have a better chance of observing more intact cultural traditions. However, the lack of infrastructure in West New Britain also meant that it was impossible for me to arrange contacts in advance. To my great fortune, after I caught a lift to an airport on the northern side of West New Britain in the back of a pickup, my driver happened to see his friend Dominic in the waiting room and introduced us, giving me a precious contact in the interior.
An hour or so later, our bush plane shudders over a forested mountain range. The pilot boomerangs over a cove and drops us swiftly onto a grass landing strip. Dominic leads me through the dusty lanes of the town of Kandrian to stock up on tinned mackerel, rice, batteries, kerosene, and tarp. We lug the boxes to an outboard boat. When enough passengers are gathered, the craft skims out of the cove like a flying fish. We endure numbing sea spray, but after nightfall the waters are lit by glimmering bioluminescent plankton. Eventually we spot flickering torches and huts on stilts. Dominic’s name is taken up by a chorus piping in the night. Villagers wade out to the boat and hoist our belongings to shore.
At daybreak, the outboard boat is maneuvered into the maw of a mangrove channel. We pole through shallows, then hike two hours along a slippery trail to the hedges of bougainvillea bordering Dominic’s village. Dominic introduces me to his nephews Aloish and Frank, two easygoing New Guineans in their early twenties. Dominic quickly organizes a work party to build a hut for me next to his house. The walls consist of three panels of aluminum siding, with another piece as the roof. Branches are lashed together to make my bed, and two other beds are fashioned for Aloish and Frank. I hang my mosquito net over the bed. Aloish and Frank build up a fire in the middle of the hut. I have a thin blanket to keep me warm and a mosquito net to keep off the bugs, unlike the two young men shivering in the cold.
The Gimi people subsist on cassava, yams, grated coconut, and greens, with occasional windfalls of pork. One evening, my provisions are exhausted and only crumbly yams are doled out. Aloish and Frank request a few bills of Papua New Guinean kina from me to buy flashlight batteries. In the morning, I lift my mosquito net to find a tin pot hanging by the foot of my makeshift bed: a boiled fruit bat, eyelids wrinkled in resignation, rests in a creamy coconut broth, with some strands of bitter greens tossed in. Primal craving drives me to scarf down the bat, grayish oily skin and all, sparing only the bones and brains.
* * *
Cooks around the world, past and present, have recognized that great food depends on the glories of fatty meat or some other kind of fat. The Pacific Coast Native Canadians prepared prodigious quantities of oil from salmon and oolichan (candlefish) for their feasts. Coconut and sesame oils impart to South Asian and Korean dishes their comforting tastes. Lard was used throughout much of Eurasia to transform the meat-poor meals of peasants into proper fare, while whale blubber, beaver tail fat, sheep fat, kangaroo fat, whole milk, and olive oil were celebrated elsewhere. The desire to consume fat can humble a grown person. In Melbourne, Australia, a lady on a bus told me that her portly grandmother made stealthy forays into a bucket of forbidden but coveted lard, forging a pact with the grandchildren to keep her indulgence from her daughter’s knowledge.
Yet there is nothing intrinsically nutritious about meat, fat, and oil; after all, gorillas, giraffes, and elephants are whopping big beasts that thrive on vegetarian diets. Some of the longest-lived peoples in the world achieved excellent health while consuming sweet potatoes, wheat, corn, or rice and very little meat.2 Why are we so crazy about meat, fat, and oil? And is eating such fare good for our health?
To answer this question, we need to look at our family tree. As the Earth’s temperature cooled down over the past 50 million years and rainforests became scarcer, our ancestors developed different niches. Our orangutan and gibbon ape relations spend their lives in the rainforest canopies of Southeast Asia searching primarily for fruit. Another of our ape relations, Paranthropus, lived in Africa 3 million years ago and chomped on tough plant foods, aided by massive jaws and molar teeth that were perfect for grinding. Paranthropus skulls look similar to gorilla skulls. If we had evolved from Paranthropus, today we would all be content to munch on leaves, grasses, seeds, and roots, and the grounds of a North American college would be a smorgasbord for gorilla-head humans: lawns, leaves, flowers, acorns as a fallback snack. But students, no matter how skimpy their budgets, do not browse on the shrubs outside the dormitory, because humans did not descend from Paranthropine herbivores. Despite the apparent abundance of menu options, seasonal variation in the quality or availability of plants forces herbivores into long marches or airborne flights for lusher pastures.3 The natural range of Paranthropus was likely restricted, as is the range of modern-day gorillas. The geographical options of an omnivore are considerably broader.
Our closest ancestors have a marked fondness for fresh flesh. Bonobo apes supplement their fruit diet by snatching unwary small mammals like antelope, while chimpanzees use their intelligence to form hunting packs and trap and ambush their colobus monkey prey.4 Though not as nimble as bonobos and chimps, orangutans and gorillas also take advantage of opportunities to hunt.5 Our ancestors seem to have increasingly enjoyed the taste of meat. Scientists have unearthed cut-marks on bones and tools from 2.6 million years ago.6 Genetic analysis of tapeworms, picked up by eating infected meat, suggests that humans, tapeworms, and meat eating went together as far back as 1.71 million to 780,000 years ago.7
But how exactly did our Homo ancestors obtain their meat, and how much of it were they able to get? This topic has been at the center of perhaps the most vociferous debate regarding the history of humankind, because the answer reveals whether you think the “natural” human behavioral pattern is hunter or scavenger. One can see immediately how this research has ramifications for today’s quarrels about the merits of meat-heavy diets versus vegetarian diets.
The original hypothesis was that our early ancestors were first and foremost hunters. However, African predators typically rely on stalking and powerful bursts of speed, often hunting at night; by contrast, Homo was a daytime creature and could not sprint as rapidly as a lion or cheetah, nor did it have the claws, powerful jaws, or fearsome teeth of carnivores. How could any ape using sticks and stones hope to scratch, much less kill, a springbok antelope that could race down a savannah at 62 mph and catapult twelve feet high on a whim?
A popular counterproposal in past decades was that our ancestors filched bones and braincases of leftover game from under the sleepy gazes of sated lions and hyenas. The transformation of Man the Macho Hunter into Man the Bone-Heap Diver was also more politically correct. Since our ancestors were believed to be bargain-bin hunters rather than cold-blooded executioners, modern humans could be imagined as natural pacifists by extension. As an added bonus, the scavenger scenario was less sexist, because rather than being the family provider, Dad supplemented the main meal, Mom’s plant-based stew, with marrow, brain, and scraps of meat. The scavenger proposal, alas, may not have enough meat to it. How was early Homo able to fuel a dramatic doubling in brain size in a million years on greens and tubers flavored with marrow and brain bouillon? Moreover, no mammal today lives entirely or even mainly from scavenging carcasses, because such opportunities are inherently unpredictable, meager, or putrid. Even hyenas get most of their protein by hunting, contrary to popular belief.8
The coolest how-did-we-get-meat proposal is the endurance-running hypothesis. Most land mammals reduce heat load by panting, which channels away body heat through secretion of saliva, along with some sweating. When the animal is not in rapid motion, air trapped within its fur insulates it from overheating or from getting too cold. (Large African mammals such as elephants and hippopotamuses are hairless because they have a greater proportion of body mass to surface area and thus are in danger of internally overheating.) Panting and air-trapping fur work brilliantly for brief surges of power interspersed with long stretches of laziness, but champion sprinters like cheetahs have to call it quits after a quick dash because heat buildup could kill them outright.
By contrast, early Homo had an upright posture and was likely hairless. Running generates airflow over a naked body, sucking away heat; since mammalian fur traps air, it prevents this air convection effect, especially if the fur is matted down from moisture. In addition, primates are unique in having special eccrine sweat glands, which are scattered over the surface of the skin and dissipate heat through fine perspiration. Running efficiency increases in proportion to leg length, and thus Homo evolved longer legs, as well as Achilles tendons to absorb and release spring energy and larger buttock muscles to augment running power. As a result of these adaptations, humans are able to outrun and capture four-legged, fur-insulated animals such as small antelopes, kangaroos, and hares over long distances in high heat conditions. Endurance running could also have enabled early Homo to reach fresh carcasses killed by big predators more quickly, before heat and scavengers finished off the dinner for good.9 However, the endurance-running hypothesis also faces some problems. Endurance running is great for pursuing animals over desert terrain, where hunters can follow tracks in sand for miles, but it’s unlikely to be a useful strategy in brush or forest. Between 3 million and 2 million years ago, our ancestors may have lived in grasslands, in forests, or by lakes and rivers, so endurance running probably did not work for many or most of them.
While the debate over how our ancestors obtained meat continues among paleoanthropologists, it’s reasonable to conclude that our ancestors were, like their orangutan, gorilla, bonobo, and chimp relations, strongly motivated to get their grubby little hands on a piece of meat. Our ancestors, though, were better than their relations at running down prey, better at lobbing stones at scavengers, better at making tools, better at picking up nifty hunting tricks from their peers and elders. As a result, our ancestors had more and more meat to eat as time went on.
Did getting more meat allow our ancestors to evolve bigger brains? It’s true that around 2 million years ago our ancestors started acquiring a lot more meat; their brains evolved to increase dramatically in volume, but eating more meat wasn’t necessarily the reason behind the brain boom. Predators like sharks and alligators eat a lot of animal protein but aren’t reputed for being especially bright. Conversely, gorillas, orangutans, and elephants eat very little animal protein but are well recognized for their intelligence, so animal protein isn’t necessary to evolve intelligence, either.
There is another link between meat and brains: Animals that are good at coordinated team combat against one another are also good at hunting other species. Male chimps, working in teams, can kill other chimps that happen to be caught without allies nearby. They also pursue monkeys in coordinated assaults and are able to acquire around 10 percent of their calories from prey like colobus monkeys (chimps are bigger and smarter than monkeys). Male chimpanzee hunting packs can decimate populations of monkeys despite the agility of the latter. Other animals that are good at working together to hunt big animals, like wolves and hyenas, use their fangs and teamwork to eliminate rivals. Wolves have high kill rates, especially during the winter, when groups of them may encounter a straggler. Conversely, animals that do not team up against one another in combat tend to make poor group hunters. Bonobo apes are close relations of chimps but do not engage in lethal coordinated combat against one another; they also do not hunt in teams and instead individually catch small animal prey when chance occasions arise.10
It’s possible that our ancestors hunted in coordinated packs, using cunning instead of brawn and fangs. There’s every reason to believe that our Homo ancestors were more skilled at killing one another and hunting animals than chimps, using weapons like clubs, spears, and rocks, in teamwork with other assailants. Around 2 million years ago, Homo skeletons showed signs of adaptation to a terrestrial lifestyle—shorter toes, narrower pelvises, the neck shifting to support the skull in an upright position, the upper thigh bones (femurs) tilting inward to improve gait. Braincase volume more than doubled from about fifteen ounces in Australopithecines to thirty-two ounces in our Homo erectus predecessor.11 Thus the increase in brain size was closely related to the shift to walking fully upright. Walking around on the ground all the time—and especially sleeping on the ground—would have been a hazardous habit for our ancestors in territory inhabited by lions and other predators, unless our ancestors themselves had become formidable creatures.
The primatologist Richard Wrangham argues that the mastery of fire and cooking could have enabled our Homo ancestors to obtain more calories from raw meat and starches; fires could also have helped fend off predators at night. It’s an intriguing proposal, though for the moment the cooking hypothesis remains unproven, awaiting evidence of fire usage 2 million years ago. Solid evidence for the use of fire in Europe currently dates back to 300,000 to 400,000 years ago.12 Alternatively, instead of running down prey, perhaps our Homo ancestors were using their hands coupled with ingenuity. To learn more about the history of stone tools, I headed to Africa, the place where our ancestors first mastered the art of tool making.
* * *
Through the management of a bed and breakfast in Nairobi, Kenya, I arrange for a driver to take me out to Olorgesailie. No one that I talk to has ever heard of the place, including the driver, so I show them the location on Google Maps. It’s early afternoon by the time we set out to the site, and the sweltering heat has subsided. The road ascends over a ridge, the dilapidated buildings of the city soon giving way to an expanse of acacia and burnished red sands. The driver swings the car wildly back and forth to avoid potholes. He doesn’t speak much, except to ask for directions. We pass Maasai, wearing cloaks or school uniforms, loping with a graceful stride. An old man and a little boy hop into the car to guide us and catch a lift. We finally spot the sign directing us to an open-air museum, Olorgesailie Prehistoric Site, operated by the National Museums of Kenya.
A guide leads me to the first exhibit. Scattered in the sand, beneath a wooden catwalk, are dozens of rocks. Something about their shapes immediately catches the eye. The stones are approximately the length of a hand or two. Their silhouettes are pleasing, resembling almonds or perhaps teardrops shed by a grieving volcano.
Nestled within the arc of the Great Rift Valley, Olorgesailie is one of the most enigmatic sites in our evolutionary history, as inscrutable as Stonehenge, but vaster in geographical scope and implications for the development of humankind. Gathered at this site are hundreds of rocks that were meticulously crafted approximately 800,000 years ago and then left inexplicably behind. These rocks were sculpted in this fashion starting as far back as nearly 2 million years ago, with little variation in design for over a million years.13 The same design was found in Africa, Europe, and Asia, so the stones must have been indispensable for doing something—but what? Most anthropologists surmise that these rocks were Paleolithic Swiss Army knives, capable of carrying out a range of functions, such as cutting meat and scraping hides. These Acheulean hand-axes can indeed be held, in inverted fashion, with the bulge of the tear pointing upward, but because the rocks were sharpened on both sides, they’re uncomfortable to grip tightly. Imagine trying to wield a butcher knife that has a cutting edge on both sides and no handle. Other dedicated stone tools found at the same time as these teardrop rocks seem much better suited for the purposes of cutting and scraping.
Another problem with the Swiss Army knife idea is that in some places, large quantities of the tools were made and then apparently abandoned. It’s been proposed that the makers may have simply forgotten where they had laid their finished products. Alternatively, these stones may have been cores from which smaller, more useful blades were hacked off. This raises the question of why these leftover cores were shaped in the striking teardrop fashion, with the center of gravity displaced to one side, rather than being molded with the center of gravity dead in the middle, as you might expect from simple raw material for making blades.
One recent conjecture is that the hand-axes were made by men to court women, with onlookers blushing over the teardrops that emerged as the most symmetrical and skillful. As the anthropologist Steven Mithen proposed, “The thrill of holding a finely made symmetrical hand-axe is an echo of the Stone Age past … when these objects played a key role in sexual display.”14
It has also been pointed out that the proportions of many Acheulean hand-axes conform to the golden ratio (the ratio of the length to the width is the same as the ratio of their sum to the length) that the ancient Greeks and others held in such high esteem in their buildings.15 But could such an object help Great-grandpa get Great-grandma into the bush? Some large hand-axes, on the order of twelve inches long and four and a half pounds or larger, seem poorly suited for practical use, and may have functioned as show-off items, but the idea that hand-axes were made to woo women has attracted scorn from some anthropologists.16
Another suggestion is that the smaller hand-axes were chucked rather than wielded. This gets around the problem of the sharp edges—knives are typically thrown from their blades. Since chimpanzees and gorillas can throw sticks and stones, it’s arguable that 2 million years ago our Homo erectus relation could have been a formidable thrower. In the human record, there are many other examples of weapons that were thrown. The best known are the boomerangs made by Australian and Tasmanian groups. In the hands of a skillful thrower, nonreturning boomerangs could deliver a formidable wound if thrown overhand or knock down large animals if thrown horizontally at their legs. Similar throwing sticks have been discovered in Peru and Africa.17
When I learned that some researchers believed hand-axes may have been thrown discus-style and that many others pooh-poohed the hand-axe-throwing idea altogether, I asked Professor Gail Kennedy at the University of California, Los Angeles, if I could borrow a hand-axe to try some experimental throws.18 To my surprise, the professor handed me a real Acheulean hand-axe from her personal collection. The hand-axe felt heavy when I tossed it with an overarm throw at some branch targets laid on a grass embankment. Just a few throws wore me out, and my hand was gashed. Nonetheless, there was a fascinating, macabre heft to the stone tool.
It’s unlikely that a single thrown hand-axe could have killed a mammal. However, prior to the invention of bows and arrows and other projectile weapons, if Homo erectus were to make a throwing weapon out of stone, it could either be shaped like a baseball, which could be thrown fast and far but would bounce off the hide or skull of a large mammal, or it could have a cutting edge, in which case something like an Acheulean hand-axe would have been the logical design, the closest a stone tool creator could ever get to working basalt or chert into a decent throwing knife. In all likelihood, it still wouldn’t kill, but with skill and luck it could open a wound, and the prey might be pursued afterward. If throwing weapons were used around a body of water, such as existed near Olorgesailie, then a stockpile would have been necessary to replace the lost arsenal. Carrying them in a bag like a sack of quivers, a Homo erectus hunter could have had at least a few chances to bring down some game or to inflict a serious wound on an enemy. It’s hard for us today to imagine how a walking ape hurtling a sharpened rock could bring down an animal, but perhaps a thousand years from now, it will be equally hard for people to imagine how a baseball could be thrown at a hundred miles an hour into a catcher’s mitt sixty feet away. Whichever hand-axe theory anthropologists support, they all agree that the skill and imagination required to make these objects is wondrous to contemplate and helps to demolish the stereotype of a brutish hunter-gatherer shuffling about in the wilds, devoid of creativity and refinement.
One time, while studying anthropology in Los Angeles, I found myself with a few days off. Not having made many friends in L.A. by that point, I packed up a tent, a stove, some tins of octopus and sardines, and a couple of gallons of water in plastic jugs and piled everything into the hatchback of my ’92 Ford Escort. During a recent teaching session, an archaeology student had demonstrated the art of knapping, or shaping a stone tool—an Acheulean hand-axe, in this case. The exercise seemed dangerous but fun, so I headed off to the desert to see if I could bang out some hand-axe replicas myself. I set up camp in a valley without a soul in sight. Overlooking my campsite was a long-abandoned dwelling high on top of a hill. I hiked up the boulder slope and explored the foundation ruins, wondering what kind of man would choose to lead his family out here and how long it took before the wife packed up her suitcases and left her misfit ex-husband alone to ponder life in this desolate spot. The landscape was painted in ochre and sandstone, peppered with forlorn Joshua trees, yucca, and low thorny bushes, the shadows distinct and long. I picked up different kinds of rocks and chipped away at them, and eventually, after cutting my hands, succeeded in creating a crude hand-axe, with none of the smooth curves on the Acheulean hand-axes but of approximately the right proportions.
There were a few skinny gray hares hopping about. I picked up my hand-axe and stalked them, trying to ding one with the weapon. I could not even get within a few feet of hitting one because the hares were too fast and wary and my aim was terrible. Hungry, discouraged, and dusty with all the running about, I gave up and started back to camp. Perhaps that night I would crack open a tin of sardines in tomato sauce and gaze at the stars; perhaps, before the sun disappeared altogether, I would have time to carve my initials into the hand-axe—or someone else’s initials? I could spend the night under the blazing stars pondering which lady-friend would be most impressed with the symmetry of my crude handiwork. Who knows, if the fellow up on the hill had been a better knapper, he might have been able to woo another wife for company in this lonely desert.
* * *
The Paleo diet, often slammed by mainstream nutritionists as one of the worst contemporary diet plans, takes its name from the interval when stone tools first appear in the archaeological record, more than 2 million years ago. Similar to the Atkins/low-carb diet, it embraces meat and fat. The standard argument is that humans evolved to eat meat, fish, vegetables, and occasionally fruit and tubers, and any dietary innovations that came afterward, like milk, wheat, potatoes, corn, and beans, were too recent for evolution to have caught up and modified our genes and digestive systems. (Although people who believe in human evolution and those who subscribe to literal interpretations of the Bible have generally quarreled in the past, some of them now find themselves strange bedfellows in their unity concerning the virtues of meat.) The Paleo diet looks and sounds evolutionary, but some paleoanthropologists dismiss it as overly simplistic, a caricature of actual evidence—like dividing the world into good guys and bad guys.
Supporters of the Paleo diet argue that it was not just the Inuit who could thrive on a meat-rich diet. They point to Vilhjalmur Stefansson, a second-generation Icelandic American anthropologist, writer, and Arctic explorer in the beginning of the twentieth century, as one example. Stefansson and one of his Danish expedition mates, Karsten Andersen, thrived on boiled mutton and mutton broth for a year, thereby settling a long-standing debate about whether it was possible for humans to live on meat alone.19 All the meat eating on his Arctic expeditions didn’t seem to adversely affect Stefansson’s health. He was romantically involved with the American novelist Fannie Hurst, had a child with an Inuit woman, and finally settled down with a twenty-eight-year-old woman when he was sixty-two. He passed away from a stroke at the age of eighty-two.
Recent genetic studies offer potential backing for Paleo and low-carb diets in combating obesity. It turns out that people vary in the number of genes required to produce salivary amylase, an enzyme used to break down starches in the mouth. Most people have around five copies of this gene; the overall range is between two and thirteen. People who have fewer copies of this gene are more likely to be obese. In theory, this means that eating fewer starches should help these people lose weight, but this depends critically on what people eat instead of starches. Substituting fat for starch increases the palatability of food, which could make people eat more; substituting animal protein for starch may trigger similar problems. Substituting plant protein for starch might seem like a good idea, but then too much protein leads to protein intoxication and lack of palatability, which will tempt dieters to binge on foods that taste good, like starches, fat, and meat, and we’re back to square one. In the future, it might be possible to take pills that mimic the effect of salivary amylase. In the meantime, as we will discuss later in the book, the only measure so far that is effective in reducing weight is to increase moderate physical activity, principally walking, and to decrease sitting time.20
Committing to carb avoidance means calories have to come from somewhere other than starches or protein; humans can only tolerate protein consumption comprising a maximum of about 40 percent of total caloric intake, due to the toxicity of nitrogen compounds stemming from protein digestion. (During his yearlong meat-only experiment, Stefansson insisted that he be allowed to eat meat with a lot of fat on it, to counteract the effects of eating a lot of protein.) This leaves saturated fat as a major source of Paleo energy, because there’s only so much olive, avocado, or fish oil a person would want to consume. Rather than starve, some Paleo enthusiasts plow into fatty meat. The problem is the supermarket version of Paleolithic diets: A day’s worth of stalking wild game and snacking on bugs is replaced by beef steaks, sausages, pork chops, and fried eggs, fatty rich fare beyond the dreams of most hunter-gatherers. Few if any nutritionists would object to a historical hunter-gatherer diet, whether it be based on deer or nuts and grasses.
Paleo and low-carb enthusiasts, however, are apt to characterize these kinds of criticisms as nitpicking, countering with a legitimate observation: They simply feel and perform better—at the office, in the bedroom, at the gym—eating a lot of meat, fat, and cholesterol; so take that, you lousy politically correct pudgy carb-eaters. As it turns out, there is some scientific justification behind the connection between meat, mood, and sex. One key aspect in this connection is cholesterol. Our livers and intestines synthesize most of our cholesterol, but in Western diets, 12 percent to 15 percent of serum cholesterol comes from dietary sources such as eggs, oysters, whole milk, and meat.21 Humans use cholesterol in a wide array of body tissues and to manufacture hormones like cortisol, estrogen, and testosterone. Women have far lower levels of testosterone than men, but the hormone is still critical for sex drive in women. Flagging libido can be treated using testosterone patches, creams, or injections, but pundits throughout history have advised using cholesterol-rich foods to spice up your love life. Brains, crustaceans, mollusks, cuttlefish, octopus, and oysters were used as aphrodisiacs in ancient Greece, imperial Rome, and medieval Europe.22 Oysters were potent symbols of eroticism in seventeenth-century Flemish allegorical paintings.23 T. S. Eliot made reference to the association between oysters and lust in his gritty poem “The Love Song of J. Alfred Prufrock”:
Of restless nights in one-night cheap hotels
And sawdust restaurants with oyster-shells
Writing in the eleventh century, Constantinus Africanus described the following cholesterol-rich aphrodisiac:
Another medicine which is taken before intercourse because it is amazingly stimulating: take the brains of thirty male sparrows and steep them for a very long time in a glass pot; take an equal amount of the grease surrounding the kidneys of a freshly-killed billy-goat, dissolve it on the fire, add the brains and as much honey as needed, mix it in the dish and cook until it becomes hard; make it into pills like filberts and give one before intercourse.24
The sexual powers of lobster were acknowledged in a poem written in 1713:
The Lusty Food helps Female Neighbours,
Promotes their Husband’s, and their Labours;
And in return much Work supplies
For that Bright Midwife of the Skies.
Lobster with Cavear in fit Places,
Gives won’drous Help in barren Cases;
It warms the chiller Veins, and proves
A kind Incentive to our Loves;
It is a Philter, and High Diet,
That lets no Lady sleep in Quiet.25
Consumption of cholesterol and fats of all kinds (except trans fats, which are found mostly in industrially produced foods and red meats) also props up high-density lipoprotein (HDL) cholesterol levels.26 When HDL cholesterol tanks, men are at greater risk of impotence and erectile dysfunction. Nuts, employed as aphrodisiacs by ancient Greeks, also boost HDL cholesterol levels.27 Widely used cholesterol-lowering statin drugs inadvertently suppress testosterone and increase the risks of erectile dysfunction and diminished libido.28 People with low cholesterol levels are also more likely to be irritable or depressed, get suspended or expelled from school, and perish from violent deaths, including accidents, homicides, and suicide.29
Thus there is considerable scientific evidence that eating generous portions of animal foods is likely to put one in a good mood. On the other hand, eating a lot of meat likely predisposes girls to reach sexual maturity at an earlier age and thereby die sooner as well.30 By the cold calculus of natural selection, that’s an acceptable compromise, because it would have meant more babies starting out life earlier. Evolution doesn’t necessarily favor animals that live longer; all else being equal, evolution favors animals that have more compact life spans, reproducing and dying sooner, for the same reason that a nimble company that produces stylish but cheap gadgets or clothing can outcompete brands that take longer to adapt and reach the market.
This is the “life-history” view of diet and health: More robust health at an early age comes at the expense of longevity. Prostate cancer also has the hallmarks of a life-history disease. The nutrients that tend to put men at higher risk of getting prostate cancer—calcium, zinc, fat—were scarce in ancestral diets, but a diet rich in them, along with higher calorie intake in general, would make a man taller, more buff, and richer in sperm count, and thus a stronger contender in the mating market.31
In other words, the robustness of meat-eaters and the long lives of meat-abstainers are two sides of the same biological coin. It all depends on how you define healthy. Does healthy mean being in a great mood and being fertile and stronger at a younger age, or does healthy mean delaying cancer for a couple of years and hanging out with your great-grandchildren? This is a question that each of us—and especially parents—needs to carefully consider when thinking about the Paleo diet and other meat-heavy regimes.
* * *
Ah, there’s someone else knocking on the door.… Everyone, please make room, and I mean a lot of room, because I’d like to introduce a final guest at history’s meat-eating table: your cannibal cousin.
The evidence for cannibalism is omnipresent throughout the animal kingdom. Insects, spiders, leeches, octopus, fish, salamanders, frogs, and birds do it; so do mammals ranging from mice to polar bears, gorillas, and chimpanzees; so did our hominin ancestors, in places like Spain and Iran and China, judging from cut-marks on bones, telltale traces in feces, and cooking residues; and so did modern humans, all around the world. Like most animal cannibals, hominins usually ate infants and juveniles because they put up less of a fight, though fallen enemies were fine dining (or treated like garbage) and deceased relatives were honored.32 Everything was gobbled, including muscle, marrow, and brain, except perhaps the gallbladder, reported to be bitter.33 The cannibalistic habit was so widespread that it may have even left a genetic signature in our DNA, a gene variant that confers resistance to a disease from eating prion-infected brains.34 When viewed in broad perspective, what’s most notable about human cannibalism is how squeamish we’ve become about it.35 As we’ll discuss in the next chapter, in part that’s because humans view flesh as more than just food—it’s a cultural hydra writhing with taboos and scandal.
Xin dung che mam tanh hoi.
Co mam co ruoc moi roi bua an.
Please don’t turn up your nose at smelly fish sauce.
Only with fish sauce and pickled shrimp do you get a real meal.
—Vietnamese saying
My mother never returned to visit Vietnam after she emigrated to Canada, but half of my genes are from her, and so as my plane lands in Saigon, it is as if she has come back to the homeland, the ghost of her DNA expressed in my features—the same dry skin prone to eczema, the same thin hair—and behavioral tendencies, like an aversion to noise, crowds, and being rushed. I’ve booked a windowless third-story hotel room in gringo-grunge Pham Ngu Lao. The hotel driver who picks me up at the airport is initially taciturn, but when I tell him that I am writing a book about traditional food, he becomes animated in describing his Mekong Delta hometown specialty, banh xeo, a kind of pancake that features bean sprouts, assorted greens, and shrimp in a quick-fried rice-paper wrap.
“You say you’re Vietnamese and you don’t know banh xeo?” he exclaims.
It’s been five years since I last passed through Saigon, and I struggle to decipher the driver’s slippery southern Vietnamese patter, with its emasculated consonants. The streets in Saigon seem more vivid, more fluorescent, denser, busier, cleaner. They sprout at angles and places that I don’t recognize.
Wishing to learn about Vietnam’s famous fermented fish sauce, I surf the Internet at my hotel and come across an article about a fish sauce entrepreneur, Hang Thi Dao. As bratty boys growing up in Canada, when my brothers and I caught the stink of Vietnamese fermented fish sauce wafting from a pot bubbling on the stove, we would shriek like monkeys and flee to the basement. (Fermented soybean paste, brought out onto the table to season boiled pork and shrimp, was found even more repellant.) But that was more than thirty years ago; a lot can change in thirty years. I look up Hang on Facebook. It turns out that we have a mutual friend, so I send her an introductory message.
A few days later I board an airplane to Da Nang on the southern coast. From there, I catch a bus with Hang’s earnest and polite younger brother. I buy him and myself a Vietnamese banh mi (submarine sandwich), oily processed meats set in cilantro, butter, pickled radish and carrots, in a paper-crisp baguette that shatters upon biting. The seating on the bus is cramped, and there’s no air-conditioning on a humid July morning, but since Hang’s brother peppers me with questions about society and economics, the time flies by.
We arrive at Hang’s family home, where the low house faces the trucks and long-distance buses hurtling along Highway 1. Hang welcomes me with a broad, smiling, guileless face, as if we’ve been friends for decades. She proudly shows me a papaya tree in the backyard just starting to bear fruit. A sow grunts from the family pigsty while I wash off grime from the journey. Behind the house are the remnants of a long, crumbling runway, interspersed with patches of tough weeds. Located next to the demilitarized zone, the province of Quang Tri was bombed with the greatest proportion of ordnance during the Vietnam War, much of it still unexploded and a menace to the local populace.
Hang and her brother take me to a river where their father used to work as a fisherman. The fish, however, are mostly gone. Sand dredging destroyed their habitat, Hang explains. To satisfy the demands of construction work, machines were brought down to the river to extract sand. As a result, there were landslides, houses collapsed, and families were forced to migrate. Moreover, the riverbeds here used to be rich habitats for shrimp, mussels, and fish. Hang says that now all that remains in this river is water and sand. To compound difficulties, Central Vietnam is known as the poorest area of the country due to geographical bad luck: The summers are searing, while during the monsoon months, rains flood the land and cause havoc. The eldest of eight children, Hang remembers walking to school while other students rode by on bicycles, unwilling to associate with her because of her family’s poverty. “My family didn’t have a clock. I just got up when it was dark. Sometimes I arrived at school when no one was there,” she recalls. From the age of twelve, she helped her father fish on the river or sold the catch to farmers in the mountains. When farmers lacked cash, she bartered the fish and prawns for cassava, rice, sweet potatoes, and other produce. A hardworking student, Hang earned a scholarship to study agriculture in Hue and then another one for a master’s degree in Australia in sustainable development. Inspired by a mentor who pointed out to her the value of Vietnamese traditional cuisine, Hang returned to Quang Tri to set up a new brand of fish sauce. Produced by the farmers and fishermen in her area without the use of artificial chemicals, it is bottled under the brand name of Bamboo Boat (Thuyen Nan), a reference to her humble past.
As the sun sets over the old runway, the sky transforms from vivid blue to searing violet, an intense pureness of color rarely witnessed in smog-wreathed East Asia. When we return from the river, Hang, her mother, and three of her brothers sit down to eat around a table set up in front of the house and the highway traffic rushing by. Arrayed about the table are the elements of a Central Vietnamese rural feast: fried fish, caramelized pork, squash soup with minnows, spicy pickled prawns, two kinds of pickled fish, a dish of tart greens, cucumbers, rice noodles, and the most extraordinary fish sauce I have had the pleasure of dipping my chopsticks into: thick, almost creamy, oozing with velvety flavors.
When the meal is over, the children hover at the edge of the highway, watching the trucks and buses, calling out to friends and neighbors. I settle down on one half of a wooden bed, Hang’s oldest brother climbs onto the other side, and the mosquito net is secured for the night.
* * *
Fish and other small sea creatures comprise the lifeblood of coastal Vietnam. However, catches have been dwindling over the past few decades, and the Vietnamese are resorting to eating smaller fish. This means that more fishermen may end up relying on making fermented fish sauce to support their families. In the short term, this may give fishermen’s families an alternative source of income—and give a boost to fermented fish sauce businesses like Hang’s—but in the long term, the intensified pressure on populations of smaller fish may prove to be unsustainable. It’s a disturbing scenario, especially for an already-poor country like Vietnam. Meanwhile, at a 2013 Tokyo fish market auction, a 490-pound bluefin tuna reeled in a $1.7 million bid; this translates into roughly $250 for a single one-ounce sushi serving of the behemoth’s flesh. Tuna were once considered garbage fish by fishermen on the northeast coast of the United States, but now fish flesh has become the newest star on the nutritional stage, acclaimed for its stores of miraculous omega-3 fatty acids and vitamin D.1
High-quality sushi is an orgasmic experience in its own right, but paradoxically, quite a few people would be happy to pass on a bite. As scholars have documented, taboos against eating fish were once observed among groups in Afghanistan, Pakistan, India, Central Asia, Tibet, Mongolia, northern Thailand, many regions in Africa, England and Belgium in the Iron Age, Tasmania, and Fiji, as well as among the Norse in Greenland and North American Indian tribes like the Zuni, Hopi, Navajo, Apache, Crow, Kiowas, Comanche, and Niitsitapi (Blackfoot).2 To all these traditional fish haters, we could add a few children and adults today. In my house, when we ate a lot of fish, my mother would sometimes mutter, “I’m eating so much fish, I’m becoming one!”
When asked why they avoided fish, people gave many answers: Fish looked like snakes; fish ate people’s corpses and therefore eating fish would be equivalent to an act of cannibalism; water was sacred and therefore fish were sacred; fish were unclean; fish could not cry for help or mercy, so killing them was especially cruel; eating fish would cause one’s teeth to fall out; most commonly, they said eating fish was simply disgusting. All of these explanations may have been quite real to the noneaters, but they still do not answer the question of why so many different people around the world felt (and feel) dire revulsion at the thought of dining on a source of animal protein and fat that happened to have fins instead of feet. To make matters more complicated, many people who avoid eating meat are often fine with eating fish.3
The first drawback to eating fish that comes to mind may be the bones. Ingestion of fish bones carries the risk of piercing the esophagus or intestines, and triangular fish bones, such as those located around fish heads, can be tricky to extract from the esophagus. A second drawback is that fish meat is generally lean, and while that seems fine considering our current fat-abundant diets, too much protein in a diet can be an issue. Another concern is that top-of-the-food-chain tropical fish may accumulate toxins from a marine plankton (Gambierdiscus toxicus), which can cause ciguatera poisoning. Its symptoms—including nausea, intense vomiting, diarrhea, and paralysis may persist for several years, and it can lead to coma and even death. Worldwide, between ten thousand and fifty thousand people are poisoned by ciguatera toxins annually. Carnivorous fish may also accumulate toxins from feeding on plants, worms, mollusks, corals, and other toxic fish.4 In recent decades, larger fish have also been noted for their tendencies to accumulate mercury, PCBs, and other toxins from human-made pollution in their flesh.
Ironically, other disadvantages of eating fish in traditional times may have stemmed from the very reasons that fish are now celebrated: omega-3 fatty acids and vitamin D. Cold-water deep-sea fish have bodies that are replete with omega-3 fatty acids, since the structural flexibility of these fatty acids allows the fish’s body to compress and expand in response to changes in depth and pressure and maintain membrane fluidity in a cold environment.5 Humans cannot synthesize omega-3 or omega-6 fatty acids from scratch.6 If either is completely removed from the diets of children, growth is impaired. However, despite the fact that they are both essential, omega-3 and omega-6 fatty acids often have opposing functions in the human body, with omega-3 generally decreasing inflammatory reactions (the sequence of pain, swelling, heat, and healing of wounds and infections) and omega-6 generally increasing inflammation.7
A diet of wild or traditionally raised foods has a ratio of omega-3 to omega-6 of around 1:1, but over time, that balance has skewed toward a greater proportion of omega-6 fatty acids, particularly in industrialized countries, where omega-6 is common in cooking oils and processed foods. The dietary ratio of omega-3 to omega-6 has been estimated at 1:2 among rural South Asian Indians, 1:4 among the general Japanese population, 1:6 among urban Indians (South Asia), 1:8 among Australians and Belgians, 1:9 among twenty-something Japanese, and 1:10 among Americans. In 1909, omega-6-heavy vegetable oils combined did not make up even half a percent of calories consumed in the USA, but by 1999, they provided nearly 10 percent of all calories consumed, with soybean oil alone accounting for 7 percent. The major impetus for the newfound devotion to vegetable oils in the American diet was the decision by politicians and health authorities to shift their efforts to eliminating saturated fats, beginning in the late 1960s, as part of the assault on heart disease. Feeding livestock omega-6-rich seeds instead of grasses and insects and the longer shelf life of omega-6 fatty acids also helped swing the pendulum in favor of omega-6 fatty acids in Western diets. Diets replete with these roughneck omega-6 Rambos have been investigated for possibly delaying recovery from surgery and trauma and exacerbating autoimmune diseases, heart diseases, obesity, depression, and bipolar disorder.8
On the negative side, high serum levels of omega-3 fatty acids have been associated with more aggressive prostate cancer. More worrisome for people in preindustrial societies, however, would have been the tendency for omega-3 fatty acids to increase bleeding incidents and bleeding time (omega-3 fatty acids are runny), a problem that the Inuit had to contend with.9
Besides omega-3 fatty acids, the other reason fish are heralded as the new saviors of health food is that they tend to contain a lot of vitamin D from eating vitamin-D-replete plankton and algae. More vitamin D in the diet might seem like a good thing, but in traditional societies where people worked outside all day, they had all the vitamin D their bodies needed, and taking in more vitamin D could have led to vitamin D intoxication.10 The Pacific Coast Indians ate a lot of salmon, but archaeologists observe that their children did not eat as much salmon as the adults, perhaps to avoid the effects of vitamin D poisoning, which include kidney stones, nausea, vomiting, headaches, constipation, and elevated levels of calcium in the blood.11
Troublesome bones, overly lean flesh, and overdoses of marine toxins, vitamin D, and omega-3 fatty acids can explain some of the aversion that people have often demonstrated toward fish. But we need a theory of food taboos that can explain why fish become acceptable fare in some areas and not in others—fish avoidance was historically common among Bantu speakers in East and South Africa, but neighboring groups such as Bushmen and Hottentots were not necessarily put off by fish—and why other foods, such as meat, milk, and insects, are avoided by some and relished by others.12
To solve this puzzle, consider the following problem: If you need to buy a shirt, which color should you select? There are two easy shortcuts to this problem: Buy the color that most people are currently wearing (the follow-the-crowd rule) or buy the color preferred by your favorite athlete or musician or any other public figure (the copy-your-idol rule). Either way, you leverage hidden information that your peers or idols may have about the cool thing to wear, so you won’t look like a dork on the street, as many academics tend to do. (An ex-girlfriend once asked me, “Do you dress in the dark?”)
Employing heuristics means you won’t waste time agonizing over making the right decision in those soul-draining wastelands known as shopping malls. The anthropologists Peter Richerson and Robert Boyd argue that these kinds of quick-and-dirty cognitive shortcuts allow us to acquire information efficiently, but with the result that we sometimes end up acquiring information of dubious value. As they put it, the human capacity to acquire culture was built for speed, not for comfort.13
Food taboos challenge us with the same kinds of conundrums. What should we eat? Most animals don’t need to worry about this problem, because the information is more or less wired into their brains from birth and constrained by predictable environments. Humans, on the other hand, do worry, because our brains do not come prewired with food preferences. Instead, we’re equipped with a raft of heuristics that can be applied to the problem of deciding what to eat and what to reject. Almost choked on a bone at the age of three? Does the food in question smell like sweaty socks? Parents and older siblings like it? Someone you admire and respect likes it? The great advantage of heuristic-based food preferences is that a kid can grow up anywhere in the world and quickly acquire an effective repertoire of safe foods. The principal drawback is that we sometimes end up rejecting perfectly good grub, as every parent knows and fears.
During a family dinner in Sapporo, I quizzed one of my Japanese friends about the ethics of eating whale and dolphin meat. The doctor, normally extremely congenial, but with a few glasses of wine in his system, turned beet red. “People in America eat cows and pigs! What’s the difference?” he sputtered. I described the viewpoints of Westerners with regard to dolphins and whales (smart animals, TV shows) versus cows and pigs (long association with barnyard status) but the doctor became ever more irritated, so I decided to drop the matter, lest a perfectly good evening and excellent meal be spoiled. Sometimes our food heuristics lead us into strange dilemmas. To a pescatarian, a fish has membership in the edible category, while mammals belong to the realm of friends; laudable philosophy to some, laughable to others. To the Bantu in East and South Africa, fish were despicable snakelike monsters. To Tibetans, fish were helpless beings that lacked the ability to cry out in pain and therefore deserved compassion.
Just as notions about friendship can be recruited into food psychology, so can cultural rules about eating be drawn into ethnic politics and used to fence off outsiders. When I was growing up in Ottawa, Canada, English-speaking kids would slur French Canadians with the epithet “frog,” apparently referencing their habit of including frog legs in their dietary preferences. I, too, quivered with revulsion at the thought of frog legs passing my lips, but when I overcame my prejudice as a teenager traveling in Quebec, I found the slight flesh of cuisses de grenouille, fried in a batter, to be exquisitely tender and savory, better than any chicken wing.
According to the Roman historian Plutarch, an elephant-nosed fish species was worshipped by the Egyptian city of Oxyrhynchus. When the residents of Oxyrhynchus discovered that the residents of Cynopolis were eating the elephant-nosed fish, they retaliated by eating dog, sacred to the Cynopolitans, thereby triggering a civil war.14 If it seems far-fetched that humans would wage war over someone dining on their city’s mascot, consider that in Vietnam, where dog meat is commonly eaten (particularly in northern and north-central Vietnam), dog-kidnappers have been caught and killed by village vigilantes in recent years. Hang, who lost two of her dogs to thieves, told me that she would have happily joined in to thrash the miscreants. (One theory is that dogs may have been originally domesticated as a source of meat.15) A Vietnamese ex-soldier recounted to me that when he was interned in a refugee camp on a Malaysian island during the 1970s, refugees caught cooking pork in their dwellings were caned by local authorities. In southwestern Ethiopia, the Walamo were said to be so offended by people eating fowl that they killed such transgressors, though ritual experts were exempted. Clearly, one person’s totem is another person’s meal.16
* * *
Fresh fish, generally odorless, quickly decomposes at or above room temperature, exuding its distinctive odor. People in Southeast Asia, as well as ancient Rome, discovered that the rapid decomposition of fish could be controlled and transformed into a tasty and pungent condiment. The technique is ingenious. Small fish like anchovies, sardines, and mackerel are placed in a vat and covered evenly in salt, which draws out the water from the fish and prevents the fish fats from going rancid. Spices, sugar, or rice bran may then be added, and in the case of the Romans, wine as well. The fish flesh, slowly dissolved by enzymes from the fish stomachs, feeds fermentative bacteria. Weights are used to push the fish below the surface of the accumulating liquid; if the fish are exposed to the air, they soon rot. After one year of fermenting in the sun, the amber-colored fish sauce is ready to be drawn off.17
Lower-quality fermented fish sauce stinks because it contains too much bacteria, which leads to spoilage. Factory-produced fish sauce contains sugar and added chemicals to boost the flavor of a cheap, watered-down product. Despite growing up with Vietnamese food and traveling all over Vietnam, I never knew what genuine high-quality nuoc mam tasted like until Hang e-mailed me an address on the outskirts of Saigon, where her fish sauce, still in the infant phase of production, could be purchased every Sunday. I arrived by motorbike at a house with no signage, no placard, not even any indication of fish sauce bottles. A young man and woman came to the gate. “Hello! I’m a friend of Hang. Is this the shop that sells nuoc mam?” I asked cheerfully.
The woman and man ushered me in. A small collection of nuoc mam bottles occupied a corner of the room. Inside the house, another young man joined us. The trio conferred among themselves in the lilting Central Vietnamese dialect, vanished into a kitchen area, and soon came out bearing a circular tin tray arrayed with rice noodles, broad leaves of lettuce, thin slices of boiled pork, a bowl of pickled fish, and two bowls of fish sauce, one with added chili. We sat on a reed mat on the floor. This fish sauce was distinctly darker than standard mass-produced factory nuoc mam. I wrapped some rice noodles and pork in a leaf of lettuce and dipped it into the fish sauce. The first bite sent a jolt through me—a remarkable medley of salty, velvety flavors, as if the little fish had been transformed into fine whiskey.
With such lively flavors jostling around the tongue, one can understand why fish sauce anchors the cuisine of the Southeast Asia archipelago, from Thailand to the Philippines, and why the Romans also celebrated fish sauce. Garum was called for in more than 75 percent of the dishes listed in the cookbook of the first-century Roman gourmand Apicius and was transported in terra-cotta amphoras across the breadth of the Roman Empire. One garum trade route started from Spain and went east to Lebanon, via Sardinia and Rome; another route plied the Rhine and Rhone rivers into the heart of Europe, and across the English Channel to consumers in London and York.18 The Roman poet Marcus Valerius Martialis observed, in an epigram on oysters: “A shellfish, I have just arrived.… Now in my extravagance I thirst for noble garum.”19
Hang’s name and mission are steadily rising in public profile, thanks to Vietnamese media. Hang is constantly texting, making calls, checking the Internet, networking, traveling around the country—all of this from a woman not yet thirty. It’s a rare and inspiring combination: a condiment that tastes heavenly, the key to a savory, low-meat, affordable traditional cuisine; shepherded to market by a visionary from a humble background; each drop of fish sauce churned and wrung by families from one of the poorest regions of a developing country, using small fish in a fermentative process that can take up to a year to complete. It’s like fair-trade coffee but with an odor evocative of boatyards and tidal pools. This area in Central Vietnam is cursed with agriculturally unproductive sandy soil, so the fish sauce venture could be an important source of income for locals. Hang is also committed to raising money for children in the area who are believed to be suffering from the lingering effects of Agent Orange. Many have serious medical conditions and lack quality care, leaving them and their families suffering in squalid conditions.
While Vietnamese cuisine, particularly in the central and southern regions, hinges on nuoc mam, I grew up with food that was a mixture of Canadian and Vietnamese, potatoes alongside rice, butter next to fermented fish sauce. Since my brothers and I whined about the smell of fish sauce—part of the confusion of being a second-generation immigrant—it was only used sparingly at our meals. To see whether Hang’s traditional nuoc mam brand tastes as extraordinary as I believe it does or whether it’s just bias from my knowledge of Hang’s methods and ideals, I purchase a small bottle of dark fish sauce. It’s the link to a culture that I once struggled to accept as my own, and it’s important that I understand my ancestral cuisine inside out, beginning with fermented fish sauce. To do that, though, I need to consult some genuine experts.
It’s been ten years since I’ve seen my first cousin Chi (Elder Sister) Vinh and her family. I first met them during my inaugural visit to Vietnam in my twenties, and I knew that Chi Vinh’s son, Duc, was a perfectionist over a soup pot, and everyone in the family had strong opinions about good and bad Vietnamese food. They would be perfect to judge the quality of Hang’s fish sauce.
Chi Vinh and her engineer husband, Anh Quy, have retired but still live in the same house, with the doorbell that I first rang fifteen years ago. When she sees me, Chi Vinh exclaims, “You are very thin!”
While affluent urban areas in Vietnam like Saigon have been swept up in a tidal wave of obesity in the past two decades due primarily to the replacement of walking and cycling with motorbikes, cars, TV, and video games, my weight has remained more or less the same, creating the illusion that I’ve lost weight. I reassure Chi Vinh I haven’t, not much.
“I just thought you were sick,” she responds.
By Vietnamese standards, I’m doing everything wrong: no wife, no children, no stable job, and I have no comfortable fat around my waist. These are not people to mince their words. I pull out Hang’s fermented fish sauce.
“A small present for you, Anh Quy and Chi Vinh. It’s also part of my research.”
My cousins’ suspicions that I’ve gone stark mad seem to deepen. Anh Quy, ever the analyst, takes off his glasses and turns the bottle around and around, examining the dark liquid. Chi Vinh asks, “Where was it produced?”
I tell them it’s from Quang Tri, a poor province in Central Vietnam. Chi Vinh really thinks I’ve lost it. “Quang Tri! What does Quang Tri have to do with fish sauce?? Phan Thiet and Phu Quoc are famous for fish sauce.”
The dinner table is piled with lovely Vietnamese dishes: papaya salad with pork, shrimp, and peanuts drenched in a vinegary dressing; and a big bowl of sour fish soup with pineapple, the family favorite. While five kids wolf down the feast, I remind My-Hanh, Chi Vinh’s daughter, about Hang’s fish sauce, and she brings it out to the table. My request seems a trifle absurd, this introduction of a Vietnamese food product among a family of food connoisseurs who were born and raised in the country. Everyone stares at the small bottle. The label has no fancy lettering or flashy colors. My-Hanh pours out a little dish of the dark amber liquid. They dip their fish into the sauce. I pray that no one gets an upset stomach. Suddenly, My-Hanh’s husband blurts out: “This fish sauce is very good!”
I’m amazed. My-Hanh’s husband and I have exchanged perhaps ten words in fifteen years. He seems to regard me as akin to lint, a minor inconvenience that came with the rest of his wife’s belongings. Yet here he is, eagerly dipping bits of fish into musky Bamboo Boat fish sauce, his face lit up as if he’s just encountered a long-lost friend. The rest of the family also begin to show signs of delight at the earthy flavors of Hang’s fish sauce. My-Hanh asks me where she can buy more Bamboo Boat fish sauce and how much it costs. The price is a significant premium over the regular factory-made fish sauce that they buy, but I sense that Bamboo Boat will pull in the customers nonetheless, once Vietnamese are reawakened to the pleasures of traditional handmade food that harkens back to their ancestors.
* * *
Nuoc mam is a condiment of coastal Southeast Asia (and formerly ancient Rome), but in mountainous areas of Vietnam, it’s considered a luxury. Family matriarch Aunt Tam told me in Ottawa that when she was a girl growing up in northern Vietnam, only the rich families could afford fish sauce. Everyone else resorted to tuong dau, fermented soybean paste. I asked her for the recipe for tuong dau, but she told me it was too complicated to write down. She brought a bottle of her home-brewed fermented soybean sauce to our house. It smelled like old shoes and tasted like tofu would if it went to a bar, got drunk, was mugged on the way home, and woke up with a hangover. Nonetheless, it’s a famous seasoning for committed Vietnamese vegans who abstain from fish sauce.
When I fly to northern Vietnam to learn more about fermented soybean sauce, everyone tells me the same thing: go to Hung Yen, famous for the production of this condiment. I call up my old friend Ly to help me with translation and also as an excuse to catch up. Ly and I know each other from days of dancing Argentine tango in Hanoi. Early on a Saturday morning, Ly is still as feisty as ever. I know I’m in the company of foodies because it takes us an interminable drive through Hanoi and the outskirts to find a place to eat breakfast. I glance longingly at all the noodle and bread stands through the van window, but Ly and the driver dismiss successive eating options that seem perfectly acceptable, all packed with diners at seven in the morning. We continue along several miles of asphalt until Ly and the driver agree on a grungy restaurant at the edge of the highway. We dig into beef noodle soup redolent with fatty flavor and served with a stack of fresh herbs, and accompanied by a special side of tangy bitter melon for me—worth the wait.
After breakfast punches all our pleasure centers, we locate Ban Village. Dozens of shops display racks of fermented soybean sauce by the road. Tuong ban fermented soybean sauce, formerly associated with the miserable poverty of Ban Village, has become a signature food item for tourists shuttling along the Hanoi–Ha Long Bay tourist trail. We drop in to visit Thuy, whose name had been independently passed to me twice by friends helping to connect me with the fermented soybean business in Ban Village. Short, smooth-skinned, burdened with a preoccupied air, Thuy agrees to show us around the premises, with one stipulation: “No picture-taking allowed.”
I nod my head meekly, like a novice ready to be initiated into a cult. Trieu Son is one of the biggest tuong works in Ban Village, bottling five hundred gallons of tuong ban each day. Workers carefully step along the rims of stone vats to stir wretched-smelling murky brown liquids. To the left of the stone vat area, molds are reared in a dark room on circular trays of glutinous rice as broad as an arm-span, then mixed in with dried, aged soybeans, along with precise proportions of salt and water. The vats are left to ferment for three months in the winter and half that time in the summer, after which a good batch of tuong develops the yellowy-brown sheen of “cockroach wings,” as Thuy describes it. Expensive tuong is fashioned from mold that was cultured on special fragrant varieties of glutinous rice.
At Dung (pronounced Zung) Nhat, a much smaller tuong house in the same neighborhood, the outgoing proprietor, Nguyen Dinh Lap, tells us that the stoneware vats are also critical to the quality of tuong. Vats from the province of Ninh Binh, to the south of Hanoi, have the proper mix of earth to produce the best tuong.
All morning we’ve been dipping our fingers into tuong vats to sample the fermentation process, but now it’s time for a proper tuong-based meal. At a house in Ban Village, Ly, the van driver, and I sit cross-legged on the floor with the family around plates of deep-fried tofu, fried pork sausage, sautéed morning glory, pickled spherical eggplant, and squash soup. The interior of the tofu is milky white, fresh and flavorful, with the consistency of Jell-O, set off perfectly by its honey-hued deep-fried skin. When dipped into musky tuong jacked up with chilies, it’s like a tango between an angel and the Devil, quivering white innocence wrapped in a lustful embrace. Uncle Hai, the van driver, gleefully recites a ditty about the powers of tuong:
Tuong with medium-rare goat
Eat a piece and you’re horny as a goat
Little darling stay here, don’t go home
We’ll have goat with tuong tomorrow.20
That evening, I meet Ly again to go dancing. The tango hall has the ambience of a decommissioned airplane hanger, the women dressed to kill, the men pacing the sidelines like hyenas, preening and hungry. As Ly and I spin on the floor, she is vivacious as ever, but the day of sampling decomposing soybeans like a connoisseur has taken its toll on me.
“Ly, did you get a stomachache from today?” I ask her.
“No. Why?”
Savage nips at my intestines threaten to topple me on the dance floor. Fermented soybeans may have been the condiment of my ancestors, but the bacteria in my stomach are a meek and callow lot, born and raised in a hypersterile foreign land. I am grateful that the carnage of my lunch stays in my stomach until I stagger up the four flights of stairs to my hotel room.
From the viewpoint of Western nutritional dogma, fermented fish and soybean sauce potentially harbor alarming levels of biogenic amines—microbially produced compounds associated with headaches, rashes, palpitations, hypertension, and diarrhea—as well as high levels of sodium. High sodium levels are also present in Japanese pickled vegetables (tsukemono), Korean fermented cabbage, sauerkraut, and fermented cheeses. Sodium inhibits the growth of bacteria that would otherwise spoil the fermenting food. With just enough salt, the bacteria thrive and transform their homes into praiseworthy repasts. Salt is like discipline in a classroom: too much, and the bacteria lose their self-initiative; too little, and all hell breaks loose, to the benefit of no one except the troublemakers.
Curiously, eating tsukemono and fermented full-fat dairy have both been associated with longer life spans.21 Fermented fish sauce also imparts amino acids that are potentially deficient in meat-scarce Southeast Asian diets. Fermented foods like nuoc mam, soy sauce, and soybean paste deliver a whammy of umami, or savoriness, transforming a meat-scanty meal into a satisfying feast.
If the umami flavor in this type of diet were reduced, people might compensate for the blandness of their meals by eating more sweet foods or more meat. Eating more meat in turn places serious environmental pressure on land that is far more densely populated than in North America and other Western countries. Fermented flavors help stretch limited ingredients in an area that can’t afford meat or fat.
The secret ingredient in nuoc mam and other umami foods is the amino acid glutamate, which Japanese scientists have identified as responsible for triggering the sensation of umami, a fifth unique taste, along with bitter, salty, sweet, and sour. Umami is often described as savory or cheesy. Fish sauce is one of the foods densest in glutamate. Parmesan cheese and marmite are also very high in glutamate. Other foods that harbor glutamate include tomatoes (especially when ripe), potatoes, Chinese cabbage, soybeans, prawns, and Japanese soup stock made from kelp. Mushrooms contain guanylate, which also elicits umami-ness.
However, umami substances alone do not trigger the magic of umami flavor—for that to happen, they must be paired with a nucleotide (the building blocks of DNA) such as inosinate, found in animal flesh like beef, pork, chicken, and fish, which explains why meat is traditionally cooked with glutamate-containing foods like potatoes, tomatoes, mushrooms, milk, cheese, Chinese cabbage, or fish sauce.22 Glutamate has a long history in human cuisine. However, the infamous monosodium glutamate, better known as MSG, is a different matter.
In 1907, a Japanese chemistry professor, Kikunae Ikeda, discovered how to mass-produce umami flavor by treating wheat gluten with hydrochloric acid, a process that was effective but potentially also dangerous to workers, due to the formation of hydrochloric acid vapors. Ikeda and an entrepreneur founded Ajinomoto, a giant in the food flavoring industry, and the use of MSG in cooking rapidly expanded. MSG, now produced by fermenting sugars, has been consumed for roughly a hundred years, about as long as other mass-produced convenience foods like vegetable oils, white rice, and pasteurized milk. The glutamates that are naturally found in foods are mostly bundled into proteins, like prisoners in a cellblock, and must be digested and released by enzymes before they can exert any effect. MSG, by contrast, is unbound and therefore has potentially stronger physiological effects. Since the topic of “Chinese restaurant syndrome”—a cluster of symptoms including numbness at the back of the neck, general weakness, and palpitations—was first discussed in the New England Journal of Medicine in 1968, MSG has been the focus of intense debate among both scientists and consumers. Food giants have fought hard to keep the reputation of MSG from being tarnished by paying researchers to support their product. This tactic has been extraordinarily successful, in view of the regularity with which scientists and mainstream media dismiss MSG concerns as uninformed public hysteria or even racism against Asians.
Nevertheless, bad news still trickles out. Most recently, German researchers have demonstrated that MSG can cause headaches when ingested in high quantities, which is physiologically plausible, given that glutamate is a neurotransmitter and elicits intense pain when injected into muscles.23 Chinese and Thai researchers have also discovered that higher intakes of MSG are associated with weight gain; not surprising, given that the role of MSG is to make food taste better.24 Since MSG is ubiquitous in processed foods, under a variety of pseudonyms (for example, autolyzed yeast, sodium caseinate, hydrolyzed vegetable protein), its effect on the epidemic of obesity may be considerable.25 Concerns about brain damage caused by MSG first surfaced during the late 1960s in tests on mice, but such effects have not been conclusively demonstrated in humans.26
One tantalizing question remains: Why do humans enjoy the taste of umami? The four other basic tastes have solid evolutionary credentials: Bitterness helps us avoid being poisoned; sourness helps us avoid foods that are too acidic, such as spoiled food or unripe fruits; sweetness makes us favor high-energy snacks; and saltiness directs us toward sodium, essential in the ancestral environment.27 Some researchers have speculated that umami makes us attracted to meat and other animal foods. However, raw meat and fish do not have an umami flavor—they’re almost flavorless—which may help to explain why people traditionally preferred to cook them with mushrooms, tomatoes, garlic, onions, cheese, and other umamish substances, or else to cook them over a fire, which produces delicious browning of the amino acids (also known as the Maillard reaction, after the French chemist who studied the interaction between amino acids and sugars).
We are still left, however, with the question of why evolution favored umami attraction. It’s true that garlic and onions have antibacterial properties, but these are the exceptions, as most umami-containing foods do not. However, umami foods tend to have high concentrations of the amino acid purine. As we discussed earlier, consumption of purine increases uric acid, which could have been beneficial to our ancestors after they lost the ability to manufacture vitamin C around 60 million years ago. Thus an attraction to umami could be our evolutionary adaptation to acquire antioxidant uric acid. However, these days, the attraction to the taste of umami is bad news for people who suffer from the inflammatory condition of gout, because the purine-rich foods that aggravate their gout attacks, like steak, lobster, and beer, are plentiful in industrialized countries.
* * *
Hang and I catch a bus to Hue, as she attempts to get her fish sauce certified by visiting an office and meeting some officials. Hang hands over a wad of cash; she seems optimistic. To celebrate, we head to the river and relax on the banks. The madness of big Vietnamese cities like Saigon and Hanoi hasn’t come to Hue—yet. We watch the barges float along the water under a pale blue sky, couples nestled together on motorbikes. Hang buys sugarcane juice in plastic bags from a sidewalk vendor. I lay out a sheet on the patchy ground, sip the juice, let the sugar gently rot my teeth as ants march in search of the sweetness.
Hang spells out her vision of green development for Vietnam: Rather than the eco-friendly but costly practices of industrialized countries, she sees traditional rural enterprises like fish sauce as being the way forward. Vietnam is too poor to afford the expensive eco-friendly practices of Western countries, and traditional rural enterprises can help develop the country’s economy in a sustainable manner. It’s a smart, sensible idea. She tells me about one of her mentors, a Vietnamese who married a Swedish woman and came back to Vietnam to help in the country’s reconstruction. He gave Hang a scholarship to study English at a critical stage, when she had finished her agricultural studies and needed a high English score to win a foreign scholarship. In Hang’s eyes, her mentor represents the ultimate human being: a person who relinquished the easy pleasures of the industrialized world to nourish the hopes of a desperate nation. Hang had a chance to stay on in Australia for doctoral studies, but instead she came back to Vietnam, to pursue a life filled with meaning. I ask her if she misses Australia. “Yes, very much,” she replies.
If we take a step back and consider fish in the long view of the human diet, they were likely undesirable. Because of their abundance of fine bones, lack of fat, and perhaps preponderance of omega-3 fatty acids and vitamin D, which our ancestors already had plenty of from their daily diet and lifestyles, lean fish would have been far less popular than meat, though fatty and oily fish like salmon and candlefish could certainly be a substitute for land-based animal fare. However, once populations began to settle and meat became scarce, making use of the products of fish and soybean spoilage was a clever way of supplementing shortages of amino acids and boosting the flavor of meatless meals.
As for fish itself, it has undergone a strange transformation in Western nutrition, elevated from woeful pickings to contemporary superfood. However, the rush to fillet the world’s remaining stocks of big fish is obviously an unsustainable venture. Nor is it necessary to eat fish for health, because vitamin D can be obtained from adequate exposure to the sun, and omega-3/omega-6 imbalances can be corrected by using less cooking oil, eating fewer processed foods, and shifting to more sustainable protein sources like smaller fish, locally adapted mammals, and insects.
Many people do not like to eat vegetables—and the feeling is mutual.
—ADAM DREWNOWSKI AND CARMEN GOMEZ-CARNEROS, “Bitter Taste, Phytonutrients, and the Consumer: A Review”
Most people in Western countries today think of vegetables as healthy. However, as we have seen, cherished Western notions about food and nutrition often turn out to be wrong when viewed in a broad context. Despite the great efforts of Western nutritional scientists to show otherwise, eating plants has never been conclusively shown to improve a person’s health prospects; by comparison, drinking moderate amounts of alcohol, consuming moderate amounts of salt, or being somewhat overweight have shown more tangible benefits for overall health. Though the poor results of vegetables and the relatively clearer merits of alcohol, salt, and chubbiness might surprise people in Western societies today, these would have come as no surprise to the vast majority of people in traditional societies. Indeed, they would have been amused or shocked to see how “educated” Westerners today worship salad bars as the quintessence of healthy eating.
The English naturalist Charles Darwin was no poet, but he viewed the natural world with a clarity that was extraordinary for his time, and he captured the dilemma of eating vegetables exquisitely in these (for him, impassioned) lines: “what war … between insects, snails, and other animals with birds and beasts of prey—all striving to increase, and all feeding on each other or on the trees or their seeds and seedlings…!” In other words, eating plant foods is an act of war, every head of broccoli laid out on the cutting board a decapitation. Our crops are slaves to our hunger; farmer’s fields are prisons for thousands and millions of speechless, immobile inmates. I’m not saying this to turn your seven-year-old daughter off veggies forever; I’m saying this because it clarifies why George H. W. Bush and many other people don’t like many vegetables, including broccoli. The humorist Roy Blount Jr. conveyed the sentiment in a memorable couplet: “The local groceries are all out of broccoli / Loccoli.”1 Plants may be immobile, but they’re far from defenseless.
It’s true that many plants have medicinal properties, but this does not make them healthy everyday fare. If plants comprised the bulk of traditional diets, this was partly out of sheer necessity—many large mammals went extinct, and the remaining large animals were difficult to catch, time-consuming to raise, or expensive to purchase—and partly because people learned how to cook vegetables in a way that created a satisfying meal, which is to say, in a way that neutralized the most valiant defenses that a plant could muster against a predator like ourselves.
The goal of this chapter is to analyze the complex history between plants and humans. We’ll parse common plants into various categories based on the kind of harm or benefit they confer to us and discuss how humans have evolved, biologically and culturally, to eat plant foods. The overall message: Like most other foods, plants have no nutritional significance on their own; what matters is the overall composition of the meal, the way the food is prepared and cooked, the environmental context, and the genetic ancestry of the eaters.
China is a worthwhile place to consider the question of plant foods, because thousands of years of rice cultivation and high population density mean that animal foods there are relatively scarce and plants foods are paramount.
* * *
I apply for an English-teaching job in China through an employment agency and receive the green light. Now I’m looking out through dust-caked windows at a gray sky. The college lies at the easternmost edge of a low-slung manufacturing city, Bengbu, formerly renowned as a center for pearl production. Out here at the college, dusty pavement gives way to dirt roads. Clouds of grime billow from trucks ferrying open loads of dirt and gravel. The rear of the school property is demarcated by an oily black waterway, from which water is drawn to feed a patchwork of rice fields. A stand of skinny trees shivers next to the construction road, surrounded by a pile of discarded fertilizer and pesticide bottles and plastic packages. Behind the teachers’ apartments, elderly folks hoe, water, and weed plots of cabbage, beans, corn, rapeseed. On the other side of the black canal, tractors grind over the rice plots. Plumes of sooty smoke from smoldering rice stalks smudge the horizon, the acrid odor permeating the air.
When I ask my students what they consider to be China’s greatest problem, the answer is nearly unanimous: too many people. I encounter this problem even in the school, where I struggle to remember the names of three hundred students. One girl icily remarks, “You’ve asked my name three times today.” It’s debatable whether a large population is a hindrance or a boon in terms of economic development—prosperous East Asian economies in Japan, South Korea, and Taiwan are backed by some of the highest population densities in the world—but the crowds of China are definitely overwhelming. For relief from the noise and suffocating press of people in the city and around campus, I head out to the hills behind the college, beyond the rice fields, hiking by myself or with students. Mostly, though, the crowds are unavoidable. My students complain to me that Bengbu is a small town; with a million inhabitants, Bengbu ranks a paltry 182nd in urban population among Chinese cities, a mere backwater in this teeming nation.
One of the consequences of China’s staggering population density is that meat is largely absent from diets because limited land is available to raise animals and wild game is relatively scarce. Hardly any of my students or teacher colleagues buy meat, partly because it’s considered unhealthy, but mostly because it’s expensive. When my Chinese students and colleagues taste meat, it’s chiefly nibbles or soup bones for flavoring. Most of their calories come from vegetables and, especially, rice or wheat flour in the form of noodles, along with generous helpings of vegetable oils and sugary junk food.
The topic of food weighs heavily on my students’ minds. Some of them profess that given a million dollars, they would travel around the world to eat delicious foods or head to Beijing and gorge on Peking duck. To see the way their eyes sparkle like Christmas lights at the mention of Peking duck! In South Korea, people were often categorized on the basis of whether they liked mountains or the sea. In Bengbu, the critical question is: Do you like to eat rice or wheat?
Sidney Mintz, a food anthropologist at Johns Hopkins University, has pointed out that eating unadorned starches is no simple thing. Try downing multiple bowls of white rice, or several boiled potatoes, or a plate of pasta without tomato sauce—it is very difficult for us to eat and digest large quantities of plain starches. Compare that to the ease of sinking your teeth into grilled chicken with a crisp layer of golden skin or a T-bone steak oozing juices. Professor Mintz argues that poor people around the world have historically been relegated to eating flavorless starchy foods, which were made palatable only through the addition of fringe dishes: Think of a thick swirl of spaghetti in a lake of tomato sauce; chilies kicking up corn and beans; or rice with soy sauce, fish sauce, or pickled vegetables.2 The elites of society, meanwhile, dispensed with the whole business of bland cores and flavorful fringes and helped themselves to meats that were furnished by the laboring masses.
Nor have things changed much; during graduate studies in Los Angeles, I used to pedal my rickety bicycle through Beverly Hills, peering through restaurant windows at elegant people dining on steak, caviar, and sushi, while a pound or so of brown rice—garnished with soy sauce, to be sure—made steady but unspectacular progress through my intestines like a dump truck backing up in a narrow alley.
During this period, I experienced moderate but consistent pain in my lower abdomen area. I had to wake up to use the bathroom at the same time every night. I went to the university health clinic to get an assessment. I didn’t have high hopes, since the doctors and nurses there had been previously baffled by my symptoms. However, the pain was affecting my ability to concentrate, and I was worried that it augured something serious.
The nurse whom I saw wasn’t too worried. “Look,” he said soothingly, like a parent plastering a Band-Aid over a child’s scraped knee, “the urge to urinate at night is perfectly normal. It’s very common. I have to get up every night myself.”
But I didn’t have any of these symptoms a year ago. Maybe the problem was related to my bike seat. No, the pain continued when I stopped riding. At the time, I was famous among my colleagues for bringing lunch boxes that were packed with brown rice. A few months after the visit to the clinic, I dropped by my parents’ home in Canada and learned that they, too, experienced discomfort from eating brown rice; in fact, they had stopped eating it. Within days of going off brown rice, my pain disappeared. I crowed triumphantly to my mother, “That was it! I don’t have to go to the bathroom every night anymore. It was the brown rice!”
The pain was likely aggravated by hernias incurred while struggling with heavy (for me) weights in the gym, trying to add some Schwarzenegger-like bulk to my toothpick frame—when you hit the beach in L.A., you couldn’t afford to look like some anemic geek who spent all his time in a cubicle turning textbook pages. Yes, I should have soaked the brown rice for a few hours before cooking, which would have made the rice softer and easier to digest, but as a grad student with a dissertation to complete, it was taxing to remember my name, let alone remember to soak the brown rice.
* * *
Considering the blandness of starchy foods and the difficulty of digesting them leads to one of the most important questions concerning the history of humanity: Why did humans give up hunting and gathering for sedentary agricultural life? After all, hunting and gathering appears to be much more rewarding than the backbreaking labor of a farmer. On top of that, the hunter-gatherer gets a pretty good meal out of wild game and assorted veggies, fruits, and nuts, while the farmer gets … well, a lot of starch that needs to be doused with salt, sugar, oil, or spice to make it palatable.
The transition from mobile hunting and gathering to sedentary agriculture took place in thirteen to twenty-four different locations around the planet, starting around twelve thousand years ago, and proceeded in fits and starts for several thousand years. Many explanations have been proposed, but none have gained widespread acceptance among archaeologists or other researchers. One theory holds that hunter-gatherer populations expanded and created strain on local food supplies until it was necessary to give up the leisurely life of the hunter-gatherer for the nutritional deficiency and toil of farming life. Another major set of theories focuses on climate change. Around twelve thousand years ago, the climate ceased to fluctuate and became cooler and drier, and more atmospheric carbon dioxide was available, which could have made growing crops feasible for the first time.3 However, it turns out that some societies increased in population only after they took up agriculture, or switched to farming while their populations were declining. Moreover, early agriculture seems to have occurred in areas that had plentiful food, rather than food scarcity.4
Another possibility relates to the fact that humans cannot consume more than 35 percent to 40 percent of calories in the form of protein, due to the accumulation of toxic levels of ammonia and urea as by-products of digesting and metabolizing protein. Although protein must be consumed, fat and/or carbohydrates must provide the bulk of calories. The end of the last ice age twelve thousand years ago caused forests to take over grasslands and thus created habitat stress on large mammal populations, but humans hungry for fatty meat certainly also helped the megafauna to their demise. Moreover, the appetite of the hunters for fatty meat guaranteed that no new large mammals evolved to take the place of the extinct megafauna. After humans migrated from Africa and entered Australia, New Zealand, Tasmania, North and South America, Madagascar, Japan, and other landmasses, the lumbering feasts of meat—giant marsupials, giant deer, giant flightless elephant birds, giant lemurs, giant beavers, and more game—were the first to go extinct, followed by their smaller, more nimble, and less fatty relations. Large mammals were sometimes able to survive in dense forests (like those in the Amazon and Southeast Asia) or the coldest, most forbidding regions of the world, such as the New World Arctic. Big game also persevered in Africa; due to the long history of coevolution with bipedal (walking upright on two feet) hunters on the continent, animals may have evolved to be wary enough to survive Neolithic weaponry.5
As climate change and hunting pushed the great mammals, lizards, and flightless birds to extinction, hunter-gatherer groups could compensate for the loss of animal fat by subsisting on leaner game animals. For example, in Southwest Asia, large game like wild cattle, deer, and wild boar steadily disappeared from diets starting around thirteen thousand years ago, replaced with smaller animals like mountain gazelles, tortoises, hare, and partridge. Not only did people make use of progressively smaller and leaner animal species, but they also resorted to catching younger gazelle and intensively harvesting gazelle marrow, as well as collecting grass seeds.6 Some groups in Southwest Asia became more sedentary as they hunted out their big game, but others may have become more mobile in an increasingly desperate attempt to get more.7
Thus the critical factor behind the transition to agriculture may have been the loss of big fatty prey. (Insects can also be fatty, but they take more effort to gather per calorie attained, and their chitin exoskeletons may also present problems, as discussed earlier.) Frustration with increasingly lean diets could have led to the adoption of sedentary agriculture and domestication of animals as a last resort. People’s health was compromised by the new diet: Diminution in height and the appearance of dental cavities have been noted in the remains of post-agricultural-revolution peoples.8 But that wasn’t the worst case. If suitable plants and animals were unavailable, the increase in human population was checked, forcing tribes to live or starve according to the availability of fluctuating food supplies, until migrants from other regions introduced novel domesticated animals or plants.
Plant foods are today heralded as healthy fare, but people in traditional societies generally did not favor them, and for good reason. Consider the fate of the infamous Burke and Wills expedition, a scientific caravan that departed Melbourne in 1860 with the intent of exploring and crossing the Australian interior. The retinue boasted food sufficient for two years and sixty gallons of rum (to revive the camels)—all told, about twenty tons of supplies. However, after several months of mishaps and errors of judgment, three men—Robert O’Hara Burke, an Irish soldier and police officer; his second-in-command, William John Wills, a young English surveyor; and John King, an Irish soldier—found themselves stranded at Cooper Creek, hundreds of miles from Melbourne, with no pack animals (some of the camels had been eaten) and dwindling food supplies. Suffering from malnourishment and exhausted, the three men traded their sugar with native Aborigines for fish, beans, and the spore-like fruit of the nardoo fern. The Aborigines ground nardoo to make a paste and bread that were valuable during drought conditions, but the explorers may have neglected to roast, sluice, or winnow the spores as the Aborigines did. Doing so would have purged the nardoo of thiaminase, an enzyme that destroys vitamin B1. A person lacking vitamin B1 is debilitated by beriberi, a condition characterized by paralysis, weight loss, and loss of feeling in the extremities. Even though the men were able to consume four pounds of nardoo a day, they steadily lost strength. After weeks of wasting away, Burke and Wills died at Cooper Creek; a rescue party eventually recovered a seriously weakened King.9
The Burke and Wills debacle is usually portrayed as an example of cultural incompetence, since the explorers relied heavily on goods and technological might, while the Yandruwandha Aborigines were able to survive in the same area using the accumulated wisdom of their forebears. However, even the Aborigines used nardoo only as an emergency food. Consider the situation from the nardoo plants’ point of view. Like a squatter squaring off with a bulldozer, if you put down roots in a patch of soil, intending to live there for the rest of your life, you’d put up a rocking good fight the moment anyone tried to browse on your limbs, prune your flowers, pull out your roots, or nibble on your immature seeds. Making the best of their immobility, plants discourage predation with an impressive battery of defensive compounds. A raised middle finger or a portrait of Che Guevara may be the conventional symbols of defiance to many, but a plant would be just as true to the spirit of resistance.
Apart from their fruits, plant parts are designed to be unpalatable through physical barriers or chemical warfare. We can group plants into six categories based on their effects when consumed:
• Enemies: plants that should never be eaten. These include assassins, plants whose toxins we deliberately employ as means of carrying out murder, torture, or punishment.
• Doppelgangers: plants that poison us because we mistake them for palatable plants.
• Sorcerers: plants that we regularly use as medicines but that harm us when we accidentally overdose on them.
• Werewolves: plants that are safe to eat at certain stages in their life cycles and dangerous at other life stages.
• Fallbacks: plants that may be eaten as a temporary resort but are not suitable for long-term consumption.
• Comrades: plants that are suitable for long-term consumption when properly prepared.
Much of the confusion today over which plants to eat results from people indiscriminately lumping plants into the comrades category. However, just as in human relationships, not every plant that we meet is suitable as a long-term mate. Our ancestors were far more likely to place plants into the sorcerer or fallback category and instead regard animal foods as their true companions. People in traditional societies preferred to cook every vegetable, rather than eating them raw: Cooking is the best means of neutralizing plant defensive toxins in a diet that is largely based on vegetables, as well as unlocking edible calories in curmudgeonly plant tissues. White starch—from white rice, wheat flour, boiled potatoes, and so on—is highly valued (after meat, in any case) in traditional societies because in the long run, it is least likely to harm human eaters. Despite the gush of enthusiasm that nutritionists often profess for plant foods, citing antioxidants, vitamins A and E, fiber, polyunsaturated and monounsaturated fatty acids, potassium, or the absence of cholesterol and sodium in plants, the truth is that none of these properties have so far demonstrated conclusive benefit in well-nourished populations. What makes a particular food or cuisine healthy is whether or not it supplies the nutrients that our bodies evolved to require. Plant foods became an increasingly major force in our diets as our big animal prey dwindled around the world because people learned how to process, cook, and selectively breed the new plant foods.
Let us consider now a few examples of each of the plant categories, to reach a better understanding of the mysteries behind plant foods, and to illustrate that even common plants may have surprising properties.
ENEMIES AND ASSASSINS: Some plants are plain poisonous but were employed anyway, as tools for punishment, murder, or suicide. A cruel punishment for Jamaican slaves was rubbing their mouths with the cut stalk of dieffenbachia (now a common houseplant), which caused painful swelling of the oral mucous membranes and rendered them unable to speak; hence its nickname of dumbcane. The extract was used as an ingredient in preparing arrow poisons by natives in the Amazon.10 Another example is the castor oil plant, planted as an ornamental. Castor oil is widely employed as a highly effective laxative, but the seeds contain ricin, one of the most potent poisons known. In 1978, the broadcaster Georgi Markov, a Bulgarian exile in London, was waiting for his bus to take him over the River Thames to his job at the BBC when he was bumped in the leg with an umbrella. The symptoms of his agonizing death, three days later, were consistent with assassination by ricin poisoning. The poison capsule that had tipped the umbrella and that had been injected under his skin was no larger than the head of a pin.11
DOPPELGANGERS: Sometimes we eat noxious plants because of mistaken identity. The toxin from water hemlock, a plant sometimes confused with wild parsnip, wild carrot, wild celery, artichokes, sweet potatoes, or sweet anise, triggers spasms violent enough to make people bite through their tongues and smash apart their teeth.12 Another example of a doppelganger is meadow saffron, which may pass for onion; eating meadow saffron triggers thirst, diarrhea, stomach pain, delirium, and death in half of all cases. It may take up to three days for death to deliver merciful deliverance.13
SORCERERS: Certain plants may be fatal to consume, but we attempt to employ them in small doses as medicines. Dieffenbachia, the houseplant mentioned above, was chewed by males in the Caribbean Islands to achieve temporary sterility lasting up to two days. Bitter melon, a fruit commonly found in Asia and in Asian grocery stores elsewhere, is anecdotally reported to improve symptoms of diabetes. In 2010, an Indian scientist reportedly died from drinking a particularly bitter concoction of bottle gourd and bitter gourd juice, a regimen that he had maintained for four years. His wife also drank the juice, but survived after vomiting blood and experiencing severe diarrhea.14 Bitter melon, cucumbers, and squashes concoct a bitter compound called cucurbitacin to protect themselves from insect and fungal attack. Although domesticated versions of these plants were bred to reduce their bitterness, when cucurbitacin is present in high concentrations, the bitter taste—gardeners are familiar with the bitterness of cucurbitacin in homegrown cucumbers near the stem end—normally compels people to stop eating before they become ill.
FALLBACKS: Sometimes, poor people are forced to subsist on noxious plants out of hunger and poverty. Lathyrism, a disease that leads to back pain and paralysis of the lower limbs, results from prolonged diets of grass pea.15 Under conditions of poverty, famine, and interruption of agricultural work, people consume the hardy grass pea plant as a last-resort food item. Lathyrism debilitated thousands of people in northern India, and outbreaks occurred during hardships such as the Spanish Civil War (1936–39), among Romanian Jews confined to concentration camps, Greeks besieged by the Germans during World War II, and German inmates in France just after the close of World War II.16 Lathyrism may not just be a problem in Europe and Asia: Christopher McCandless, the young American itinerant whose life was recounted in the popular book and movie Into the Wild, may have died from lathyrism incurred by eating wild-potato seeds while attempting to live off the land in the Alaskan woods.17
WEREWOLVES: Some plants are only troublesome at certain stages in their life cycles. In the fall of 1978, up to three hundred boys at a southeast London day school sat down for lunch, choosing from a menu of potatoes, steak pie, gravy, cabbage, tinned carrots, and dessert of apricot and syrup sponge pudding, with or without custard. By eight o’clock that evening, seventy-eight of the boys began to vomit and experience severe diarrhea and stomach pain. Seventeen boys were taken to the hospital; they developed fever, and their feces turned green. Three boys fell unconscious, and two spoke gibberish when they regained consciousness. Fortunately, by the eleventh day, all the boys had recovered enough to be discharged. The one food that all the stricken boys had eaten in common: potatoes. Domesticated potatoes have been bred to reduce the steroid alkaloid solanin to palatable levels, but tubers that are exposed to sunlight (thus making them vulnerable to being eaten) and turn green, or that have been attacked by disease or left to spoil, may produce dangerously high levels of solanin. Since solanin tastes exceptionally bitter, fatal poisoning by potatoes is uncommon, but it does occur, such as during the Korean War, when large segments of the North Korean population were reduced to subsisting on spoiled potatoes. Investigation into the London case suggested that the affected boys had consumed potatoes from an old bag that had been left over from the term prior to the summer.18
COMRADES: Finally, we arrive at our plant BFFs (best friends forever), the vegetables, legumes, and cereals that we find in grocery stores, in our garden plots, and on our farms. These are the foods that most nutritionists recommend that we heap onto our dinner plates, lightly cooked or processed, if at all. Traditional societies certainly valued plant foods like these, but they were careful to process and cook them in ways that reduced their harmfulness. The chief benefit of our companion plant foods is that they do not poison us—not outright, anyway. Let us consider some of the defensive compounds that our everyday plant foods attempt to deploy on predators like ourselves.
Some defensive compounds cannot be reduced by cooking. For example, celery, parsley, and parsnip stock up on furanocoumarin, a compound that protects plants against insects but also can cause skin rashes in people who handle these plants (though eating celery does not present this problem). The skin rashes can be a hazard for field workers and are worsened when exposed to sunlight. Ironically, breeding for celery varieties that are more resistant to insects or fungi may inadvertently ramp up the concentration of furanocoumarins.19 Saponins, a defensive toxin deployed in chickpeas, soybeans, beans, peanuts, spinach, and asparagus (and also in sea cucumbers), are soaplike compounds that create a bitter taste and irritate mucous membranes. Saponins are toxic to cold-blooded animals such as insects and fish and are used around the world as fish poisons. Normally saponins cannot pass through the gut wall of humans. However, if for some reason saponins enter the bloodstream, such as through an injury to the gut, they can cause rupturing of the blood cells (hemolysis). Symptoms of saponin poisoning include dizziness, headaches, chills, irregular heartbeat, convulsions, and coma. Like furanocoumarins, saponins are fairly resistant to cooking or most other techniques of food processing, with the exception of fermented foods like tempeh (Indonesian fermented soybean), which have substantially reduced saponin content.20 Isoflavones, compounds that resemble and mimic the properties of estrogen, are produced by soybeans and to a lesser extent by other plants from the legume family, including alfalfa and clover. Animals that browse too much on isoflavone-rich plants, such as ewes feeding on clover, can become sterile, due to the disruptive hormonal effects of isoflavones. Soy-based formulas can interfere with steroid metabolism in infants. Like furanocoumarins and saponins, isoflavones are resistant to cooking.
In other cases, cooks in traditional societies learned how to make a good meal out of well-defended plants through ingenious food preparation techniques. Legumes (beans, soybeans, lentils, chickpeas, etc.) fortify their seeds with lectin compounds that cause gastrointestinal distress when consumed in large quantities, as well as growth reduction and liver damage.21 Protease inhibitors are a class of defensive compounds manufactured by legumes, cereal grains, and potatoes to prevent plant predators from being able to digest their foods. Hard-pressed peasants figured out that concentrations of lectins and protease inhibitors are reduced through food preparation methods such as sun-drying, pan-frying, deep-frying, roasting, soaking, boiling, and fermentation.22 Cassava is problematic due to cyanide compounds; populations in tropical countries that rely on cassava as a staple may suffer from cyanide poisoning, goiter, or neurodegeneration. Traditional methods of making cassava safer to eat include sun-drying, soaking, grating, and roasting. Lima beans, sorghum, and bamboo may also induce cyanide intoxication. Clever tricks to reduce cyanide content include grating, chopping into smaller pieces, drying, boiling, prolonged submersion in warm or hot water, steaming, roasting, and fermentation.23 (Boiling should be done uncovered, to allow cyanide gases to escape completely.)24
There are also plant parts that are not built specifically for defensive purposes but can still damage the health of predators. Like an attractive best friend who mesmerizes your potential dates, phytates are storage forms of phosphorous that bind to minerals and therefore have the tendency to deplete our bodies of essential minerals such as calcium, magnesium, zinc, and iron. Soybeans, beans, cashews, sesame seeds, pistachios, chickpeas, peas, apples, eggplants, tomatoes, and papayas contain phytates. Oxalates, which may also steal your calcium and other minerals and are a risk factor in developing kidney stones, are abundant in spinach, okra, chocolate, couscous, whole-meal rye, whole-wheat bread, durum wheat, and especially wheat bran. Dehulling, soaking, cooking, and sprouting are common food preparation methods that reduce phytate content, while oxalate levels in foods are reduced by dehulling, boiling, steaming, baking, breadmaking, and fermentation.25 In other words, our relationships with our plant food comrades, even those that have been with us for a long time, require a lot of work to maintain on good terms.
The great irony about plant foods is that the more we reduce their harmful by-products and chemical defenses, the more sugarlike they become, and thus the more we increase our risk of acquiring chronic diseases like type 2 diabetes and gout. The ultimate reason for this double-edged character of plant foods is that they are not our original food source; we don’t have the specialized digestive systems or teeth that dedicated herbivores like gorillas and cows possess to grind and digest large quantities of unprocessed plant foods, and must make do with a series of ingenious culinary workarounds to render plant foods suitable eating.
But such ingenuity! The staples that we grow up with become enshrined in our hearts, and the plant that has been arguably closest to Westerners’ hearts for several millennia has been wheat. In the Lord’s Prayer, Christians recite: “Give us this day our daily bread.” Wild wheat was gathered at least as far back as 17,000 BC. The great virtue of wheat is that it contains starch, an easily digestible carbohydrate, and gluten protein, which is sticky and can be leavened with yeast to make bread (rice lacks gluten and therefore makes poor bread); as mentioned, the process of fermenting wheat and turning it into bread reduces harmful oxalate levels.26
However, wheat—and gluten in particular—has become the scorn of a rising movement, blamed for instigating a plethora of diseases. Celiac disease is an autoimmune intestinal disorder triggered by the form of gluten protein found in wheat, barley, rye, and closely related cereals; it currently affects 1 to 2 percent of people in Western countries. The symptoms of celiac disease usually take months or years to develop after exposure to gluten. Children with celiac disease may eventually exhibit anorexia, lack of energy, pale skin, growth retardation, delayed puberty, or rickets, while adults with celiac disease may experience symptoms including diarrhea, nausea, vomiting, stomach pain, flatulence, and weight loss.27 Celiac disease is also prevalent in North Africa, India, and the Middle East. Wheat, barley, and rye have been major food sources for thousands of years in the areas where celiac disease is most common, so why has natural selection not curtailed the frequency of the genes underlying celiac disease?28
One possibility is that the cereals that trigger celiac disease have not been consumed by us for a long enough time for evolution to do its work. According to this argument, the three hundred or so human generations that have been exposed to these cereals were not affected enough by celiac disease for it to have diminished the ability of these people to bear children. The problem with this argument is that celiac disease is a serious disorder and would have harmed a person’s reproductive prospects in the days before medical treatment and gluten-free diets were widely available.
An alternative argument is that the genes that promote celiac disease may somehow give people better health in other ways. When scientists scanned gene databases for patterns in celiac disease, they found that some of the genes that lead to celiac disease increased in frequency between 1,200 and 1,700 years ago, just when human dependence on cereals should have pushed the genes to obscurity. The key is that these same genes are also involved in protecting people against bacterial infections. In other words, celiac disease may be a double-edged disorder, which confers bacterial protection but makes bearers of these genes vulnerable to gluten poisoning.29
However, celiac disease is increasing rapidly, and not everyone who has a genetic predisposition toward celiac disease develops it.30 Changing genes cannot be a complete explanation. Something crucial in the environment must have altered as well. Scientists have recently observed that birth via Cesarean section may increase the risk of celiac disease, perhaps due to the lack of transmission of the mother’s intestinal bacteria to the baby; overuse of antibiotics may similarly reduce intestinal bacteria and increase the risk of celiac disease.31
Other disorders besides celiac disease have been blamed on the consumption of wheat. For example, wheat allergies have become more prominent (the topic of food allergies will be discussed in a later chapter). Other gluten reactions seem to involve neither autoimmune (as in celiac disease) nor allergic mechanisms and are currently lumped under the label “nonceliac gluten sensitivity,” or more often “gluten sensitivity.” Commonly reported symptoms of gluten sensitivity include headaches, “foggy” states of mind, fatigue, depression, bone or joint pain, muscle cramps, leg numbness, and weight loss. People with gluten sensitivity believe that the symptoms improve when gluten is removed from the diet, but many medical practitioners and doctors are skeptical because clinical experiments have not demonstrated any symptoms from gluten consumption so far. The link with gluten may be a nocebo (i.e., negative placebo) effect, purely in the mind. The perceived problems with eating wheat products may stem from other chemical components that are present alongside gluten; for example, there has been a surge of interest in the study of short-chain sugars (also known as FODMAPs, for fermentable oligo-, di-, and monosaccharides and polyols) that ferment quickly in the intestines, causing bloating, gas, gastroesophageal reflux, and diarrhea, and may be the true cause of gluten sensitivity. FODMAPs are extremely widespread in contemporary Western diets, in the following chemical forms and foods:
• free fructose in apples, cherries, mangos, pears, watermelons, asparagus, artichokes, sugar snap peas, honey, and high-fructose corn syrup
• lactose in milk, yogurt, ice cream, custard, and soft cheeses
• fructans (fructose chains) in peaches, persimmons, watermelons, artichokes, beetroot, Brussels sprouts, garlic, leeks, onions, peas, wheat, rye, barley, pistachios, legumes (beans), lentils, and chickpeas
• galacto-oligosaccharides (short chains of galactose sugars) in legumes, chickpeas, and lentils
• polyols (sugar alcohols) in apples, apricots, pears, avocados, blackberries, cherries, nectarines, plums, prunes, cauliflower, mushrooms, and snow peas32
Intestinal discomfort may therefore result not simply from eating too much wheat (or gluten) but rather from eating too many sugary foods, including factory-made sweetened breads as well as fruits and fructose-containing foods. Like celiac disease, FODMAPs may lead to intestinal discomfort when intestinal bacteria populations are altered through the overuse of antibiotics. Another consideration is that moderate exercise can help to reduce gastrointestinal disorders such as irritable bowel syndrome and constipation, whereas too much vigorous exercise can exacerbate gastrointestinal disorders like reflux, heartburn, diarrhea, and gastrointestinal bleeding.33 Overall, plant foods are best prepared and eaten in traditional ways—grated, steamed, roasted, fermented, and so on—rather than served raw, and complemented by a lot of moderate exercise like walking and the avoidance of particularly sugary foods, which will help alleviate intestinal discomfort from FODMAPS-induced gas.
* * *
When I first arrive in China, I eagerly try the street food in the student ghettos surrounding Bengbu College, but the fare—wheat wraps, vermicelli soups, barbecue skewers—is disappointingly oily and spicy. I know there must be better food out there, but the students generally can’t afford to eat off campus, and I don’t speak enough Mandarin to befriend the teachers who can’t speak English. As a result, I spend most of my evenings at the track, trying to jog while weaving around chatting students and families, or at the gym, playing basketball, badminton, table tennis, and volleyball with students and teachers. After Christmas, the English Department desperately needs volleyball players to help trounce the Nutrition Department, the latest incarnation of the annual teachers’ competition. Although I am technically a member of the International Relations Department, I had played setter and captain on my high school’s junior volleyball team, so through bureaucratic sleight of hand, I become a bona fide member of the English Department. It’s going to be a big match, I’m told over and over by jittery colleagues. The day of the big game, I get psyched and participate in a super-vigorous warm-up session. Unfortunately, I have been experimenting with low-glycemic diets of barley, oats, millet, beans, and other indigestible food and warm up so hard and have been out of volleyball for such a long time that I am famished and exhausted by the time the game starts. As the students crowd the sidelines and yell out coordinated cheers, I fan at the ball a few times and botch some easy sets. We squander the big match. My colleagues are crushed. However, I am told there will be another set of games the next day, a chance for possible redemption.
Before heading to the match the following afternoon, I pull out a frozen banana from the freezer and microwave it to a steaming calorie-rich mush and pop an obsidian-black “thousand-year” cured and salted duck egg in my mouth. I bound to the gym like a 150-pound Vietnamese version of the Incredible Hulk. The English Department students have mostly given up on us and gone home for the long-weekend holiday, but I pound the ball and scream as if it’s an Olympic showdown. After losing our first match, we win our second match against the Biology Department, salvaging pride and second place overall. The English Department has secured its reputation for another year.
I am invited to a celebratory banquet at a fancy restaurant in Bengbu. Cigarettes are passed around, hard liquor poured out. This evening is about slapping backs, shaking hands, pouring drinks for senior colleagues, making toasts—all the schmoozing needed to smooth out office politics for the upcoming months. I am toasted for my efforts on the volleyball court, but my attention is riveted by the platters of food being slowly spun around the table: honeyed slices of lotus, crispy fried carp, tender marinated beef quivering with fat, savory pork ribs, a mob of other delicacies, every dish a winner. My salary at the college is $800 a month, of which $400 is siphoned off to service my student loans, which makes me poor even by Chinese standards. I’ll never see the likes of this food again. I’m feted with rice wine until my head can barely stay level, but like a man just rescued from weeks of being stranded in the desert, I continue to obsessively pick at the remnants of the dishes while the teachers fervently schmooze.
Sumptuous meaty feasts like this are a rarity in China. When two of my students invite me to visit their homes, two-story concrete dwellings set in sparsely forested countryside, some gamey chicken and bits of pork are served, but the mainstays on the table are tofu, eggs, peas, tomatoes, peanuts, and greens, fried in lard or, increasingly, vegetable oils, and, of course, white rice, with green tea or rice wine. Due to the lack of red meat and dairy, this type of cuisine is likely to delay the onset of chronic diseases like breast and prostate cancer, but the oily sautéed greens and white rice are likely risk factors for obesity and diabetes, respectively. When my students ask me what I think of Chinese cuisine, I tell them I like traditional Chinese cuisine, when lard was used to lightly sauté vegetables, rice was hand-milled and accompanied by yams or grains like barley, and insects, fish, and frogs supplemented the meat. Unfortunately, such food is quickly becoming a distant memory. Now a bullet train thunders through the countryside around Bengbu, cars, tractors, and motorcycles have replaced walking, old-fashioned lard has been replaced with cheap vegetable oils like soybean and corn oil, rising incomes are used to purchase meat and milk, and the rice is white as snow. In a country obsessed with modernizing, it will take another generation before Chinese people realize how damaging to health these dietary and lifestyle changes have been. Then the Chinese will start to look back to the ways that their ancestors once lived and ate.
Many children are not consuming recommended servings of dairy foods.… Dairy foods provide essential nutrients needed for body maintenance and protection against major chronic diseases.
—GREGORY D. MILLER, JUDITH K. JARVIS, AND LOIS D. MCBEAN, Handbook of Dairy Foods and Nutrition
Cow’s milk consumption is a major health hazard and should be recognized as a promoter of most common chronic diseases of industrialized countries.
—BODO C. MELNIK, “Milk—The Promoter of Chronic Western Diseases”
Three liquids have had an enormous impact on human health over thousands of years: water, alcohol, and milk. Tea and coffee have also been important beverages in parts of the world, particularly in terms of their economic impact in recent centuries, but because scientists are still largely unclear about the long-term health effects of drinking tea or coffee, we won’t delve deeply into these beverages. I’ve had long discussions with friends about the mood swings associated with coffee/caffeine dependence, but given the extreme irritability such discussions engender (especially as the time since the last caffeine hit drags on), I’ve learned not to frown or roll my eyes as my friends fork over their cash to the coffeehouse giants. In any case, according to one recent large American survey (more than 250,000 men and more than 170,000 women between the ages of fifty and seventy-one), drinking six cups of coffee or more a day lowers the risk of dying by 10 percent (men) or 15 percent (women); so perhaps my coffee-addicted friends have justification for frowning and rolling their eyes at me. The most obvious explanation for why drinking coffee cuts the risk of death is that the alertness accompanying caffeine consumption decreases the chance of getting into a fatal accident, but coffee drinkers also seem to have better chances of avoiding heart disease, respiratory disease, stroke, diabetes, and infections, which suggests that some other compound in coffee besides caffeine (like polyphenol antioxidants) might confer health benefits. Similar reductions in mortality have been obtained in Japanese studies on coffee drinking. Scientists haven’t noted any similarly substantial health benefits from drinking tea so far.1
Compared to coffee or tea, to say nothing of milk or wine, water seems plain and uncool. The old adage of drinking eight glasses of water a day seems almost quaint now, but there is a lively debate around the merits of drinking water, or at least around drinking certain types of water. About fifty years ago, doctors and scientists first noticed that in regions where people drank water that was “harder” (i.e., water having less acidity, leading to more bathroom scum and less soapy water), people tended to suffer from less heart disease and live longer. The first candidate for a life-boosting, blood-pressure-lowering chemical element was calcium. However, as researchers accumulated more data, they began to realize that calcium was probably not the responsible element, and attention shifted toward magnesium. Inadequate levels of magnesium could make heart rhythms more irregular, worsen the lipid profile and insulin control, and lead to more plaque buildup in arteries, all of which could exacerbate the risk of heart disease. Normally, if one thinks of magnesium at all, it’s supposed to come from a diet rich in vegetables, fruits, and nuts, but magnesium ions in naturally hard water are likely more easily absorbed by the body than the magnesium found in food or vitamin supplements. The importance of magnesium in water is especially disconcerting for parts of the world where there is increasing reliance on water sources other than groundwater, such as recycled wastewater and desalinized seawater. When I have the money, I like to drink bottled waters from Italy that have a lot of dissolved minerals. Such water has a superb taste and a lot of magnesium, perhaps the way nature intended it, but I understand that from an environmental perspective, not to mention my poor wallet, it makes little sense to import drinking water from other continents.2
Drinking water straight from a lake, stream, or puddle—great for acquiring useful minerals but also bothersome parasites—was certainly the chief drink of our ancestors. However, other beverages were even more valuable, for their powers to make us bold and imbecilic, or strong and tall, like magic potions out of a fairy tale.
* * *
Our distant ancestors from millions of years ago would have been familiar with the taste of alcohol in fermenting fruits, but the ability to manufacture any sizable quantities of alcohol had to await the development of agriculture. The earliest evidence so far of the use of alcohol has been found in China, dating to around seven thousand years ago. Alcohol doesn’t preserve well because it evaporates quickly (which is why leftover wine is discarded), so any evidence about the use of alcohol in ancient times is necessarily indirect, but clever archaeologists have put together the following scenario. The Chinese domesticated rice at least nine thousand years ago, and rice is a good start for making alcoholic brew. However, making alcohol requires yeast, and yeast doesn’t grow on rice. Nowadays, a common method of making alcoholic beverages in Asia is to grow mold on blocks of rice or other cereals; the mold is introduced by chance through insects or by parachuting down from old ceiling rafters. The ingenious solution the ancient Chinese seem to have hit upon to obtain their alcohol was to mix hawthorn fruit and honey (both of which harbor yeast) with rice (to provide the yeast with fuel for generating ethanol), a combination that would have begun fermenting in a few days in a warm climate.3 Researchers have found evidence of beer-making using fermented barley in the Zagros Mountains of Iran dating to more than five thousand years ago. Around the Mediterranean, the idea of using grapes to make wine, likely mixed with medicinal herbs, was present from at least 3,000 BC in Egypt.
While there is considerable evidence that humans started to make alcohol in impressive quantities after the advent of agriculture, why we enjoy drinking it is a surprisingly controversial topic. Some scientists believe that animals, including humans, have a deep instinct to seek out ethanol, as a marker of valuable energy-dense fruits and nectar. Indeed, alcoholic beverages were an extremely important source of energy in some preindustrial diets; the daily ale consumption of an Englishman in the sixteenth century could exceed one gallon. Ethanol is a calorie-dense product: One gram of it packs seven calories, instead of the usual four that come from sugar and almost as much as the eight calories that fat delivers.
However, when frugivores like birds and fruit bats are allowed to choose between ripe fruit and alcohol-soaked rotten fruit, or between foods with varying quantities of alcohol, they almost always settle for the nonalcoholic choice.4 My uncle introduced me to beer when I was a kid, and it tasted much as my older brother had described it: horse piss. Considered from the perspective of ethanol-spewing yeast, this makes sense. Yeast and other frugivores, like bacteria, birds, and humans, have conflicting interests: We all want the fruit. When I was in grade school in Ottawa, a common tactic wily children employed to defend their desirable snacks was to spit on them, which swiftly rendered the contested item personal property. Likewise, yeasts like Saccharomyces have a knack of transforming fruit sugars into ethanol, because ethanol is toxic to frugivorous bacteria and vertebrates. That suits the yeast fine, because it can then employ its alcohol enzymes to convert the ethanol into usable sugar for its own leisurely consumption.5
When cedar waxwing birds gorge on alcoholic berries and then slam into windows and telephone poles—“If You Drink, Don’t Fly,” quipped a scientific paper title—it is more likely they are famished at the end of winter and less likely they are looking for a last drink for the road.6 (Some shrews that feed on alcoholic nectar ingest great quantities of alcohol for their body weight but show no signs of intoxication, which may mean that they have evolved physiological mechanisms to process the high alcohol content of their customary diet.)
Paradoxically, among humans in modern times, study after study has found that moderate alcohol consumption helps fight coronary heart disease. The customary finding is that around two drinks (such as a glass of wine, a can of beer, or a shot of spirits) a day for men or one drink a day for women cuts the risk of coronary heart disease, ischemic stroke (when the blood supply to the brain is cut off), and sudden death. No one has discovered exactly why alcohol has this effect, but alcohol consumption results in higher levels of healthy HDL cholesterol and of a protein that shuttles cholesterol out of arteries (ApoA-I), and in lower levels of a protein (fibrinogen) that may exacerbate the risk of cardiovascular disease, possibly through increase in clotting. Many people swear by the rosy blessings of red wine, but the advantages of alcohol may apply to alcohol in general.7
That being said, the benefits of booze accrue principally to people at risk of coronary heart disease, which is to say people in industrialized countries over the age of forty. Among young people, the causes of death tend to be the kind of drama that alcohol consumption aggravates rather than ameliorates: accidents, suicides, and homicides. (In developing countries, infectious diseases are the main killers, and thus tipping back a few drinks a day has little or no protective effect on mortality.) Indeed, heavy alcohol consumption (especially binge-drinking) has well-documented health risks, such as an increased risk of cirrhosis of the liver, hemorrhagic stroke (leaking or burst blood vessel), cancers of the upper digestive tract, and metabolic syndrome, a cluster of health conditions including high blood pressure, diabetes, and obesity.
Ethanol is a carbohydrate, like glucose, and delivers energy to the body. However, there are crucial differences in the way that ethanol and glucose are metabolized. Glucose has a deep evolutionary history in humans and other forms of life and is therefore recognized and welcomed throughout the body’s tissues. By contrast, ethanol does not evoke an insulin response and stealthily penetrates the liver, potentially resulting in liver damage, insulin resistance, and metabolic syndrome, as noted above.8
Moreover, it is worth bearing in mind that the harmful effects of alcohol are much more pronounced in women than in men. For a given amount of alcohol consumed, blood concentrations of alcohol in women tend to be higher because of the smaller average body size of women compared to men. A higher proportion of body fat in women also reduces the water space in women’s bodies, again increasing the blood concentration of alcohol in women relative to men. Among people less than fifty years of age, women tend to have less gastric alcohol dehydrogenase (enzyme) activity than men; with less alcohol broken down in the stomach, a large amount of alcohol is able to enter the bloodstream. Liver injury is more frequent and progresses faster among women than among men with similar histories of alcohol abuse. When exposed to alcohol, women have higher toxic acetaldehyde levels than men. This is why around one drink per day is considered to be moderate alcohol consumption for women, versus two for men.
Since alcohol is so detrimental to human health, one might expect that humans have adapted genetically to handle exposure to alcohol. Indeed they have—but in surprising fashion. The alcohol dehydrogenase (ADH) gene helps us convert alcohol to acetaldehyde. Acetaldehyde is usually soon broken down by another enzyme (acetaldehyde dehydrogenase) and glutathione to harmless acetate, but if the body is overloaded with acetaldehyde, the liver cannot make enough glutathione to match the demand, and thus toxic acetaldehyde builds up. Around ten thousand to seven thousand years ago, a variant of the ADH gene began to appear in human populations and became especially prevalent in East Asia. Oddly, this gene variant leads to greater production of toxic acetaldehyde and consequently the flushed faces, headaches, and hangovers that commonly occur when East Asians drink booze. This type of reaction discourages the ADH gene bearers from overdrinking and hence protects them.
Incidentally, the drug disulfiram, used to treat alcoholism, results in headaches and vomiting after ingestion of alcohol, thereby strongly discouraging further drinking. In my own family, my dad and my younger brother both get flushed faces from drinking alcohol and avidly dislike wine and beer; my older brother and I do not get these symptoms and enjoy our liquor very much. Indeed, scientists have observed that people with the protective ADH gene variant are far less likely to become addicted to alcohol. Fittingly, this gene variant increased in frequency where rice cultivation first arose and where rice wine—and bouts of exaggerated human drama—came soon after. By contrast, in other parts of the world, the farther one travels from East Asia, the rarer this protective gene becomes (it is very rare among peoples of the United Kingdom and the New World), which suggests that alcohol drinking has had a shorter history in these places, as well as a potentially more devastating effect on health, given the lack of protective genes. That being said, beer, considerably watered down, was a common beverage in medieval Europe; the alcohol content may have acted as a useful disinfectant for unreliable water supplies.9
* * *
Around eight thousand years ago, at the same time the Chinese were figuring out how to plant rice and get high by steeping it with honey and hawthorn fruit and letting it ferment, people in northern Europe came up with the brilliant idea of stealing milk from a cow’s teat and chugging it themselves. A few years ago, I had a chance to give a presentation at Umeå University in northern Sweden and travel around the country for a week. I was impressed by the dairy-rich cuisine, redolent in cheeses and cream, and the attractive, statuesque Swedes. The link between height and dairy consumption has long been touted, so the size of milk-loving northern Europeans is not that surprising. More unexpected, however, is that milk-drinking nations have the world’s highest rates of hip fractures.10 Since we’ve all been taught that calcium is the basis for strong bones, the subject of milk and calcium generates a lot of head-scratching, angry tirades, and rebuttals. Is dairy healthy for humans?
The first thing to bear in mind is that milk is the most complicated substance that humans consume. Compared to milk, alcohol is child’s play. Besides calcium, cow’s milk contains phosphorous, saturated fat, casein and whey proteins, amino acids, the potent insulin-like growth factor 1 (IGF-1), antibacterial defenses (such as lactoferrin, lysozyme, and lactoperoxidase), immune system boosters (such as T cells, B cells, and immunoglobulin A), and a mad scientist’s treasure trove of hormones, including gonadal hormones (estrogens, progesterone, and androgens), adrenal gland hormones, pituitary hormones (prolactin and growth hormone), hypothalamic hormones (gonadotropin-releasing hormone, luteinizing-hormone-releasing hormone, thyrotropin-releasing hormone, somatostatin), parathyroid hormone-related protein, insulin, calcitonin, and bombesin (influencing satiety, blood sugar, gut acidity, and gastrointestinal hormones).11 New hormones in cow’s milk are still being discovered, so the list will march on.
In the initial phase of experimentation, milk drinkers thousands of years ago must have suffered indigestion; however, if milk was consumed for a long enough time, adaptation in the colon took place, increasing fermentation of lactose and cutting back on the hydrogen gases. Once invented, products like cheese, butter, and yogurt lasted longer and contained less discomfiting lactose.12 People in Africa got the same idea of using dairy, probably independently, because the genetic adaptations that allowed northern Europeans and East African pastoralists to digest lactose in milk involved different genes. Meanwhile, goat’s milk was exploited in places like the Mediterranean and West Africa; Central Asian herders consumed horse milk (mare’s milk has a protein and salt composition more similar to a woman’s milk than cow’s milk), and Bedouins did the same with their camels. (Bedouins could subsist almost entirely on camel’s milk alone, a testament to the remarkable life-sustaining properties of milk.)13 Historically, milk has also been obtained from sheep, water buffalo (milked in South and Southeast Asia; the source of authentic Italian mozzarella cheese), yak, and reindeer.14
The llama and its close cousin the alpaca seem to have been suitable candidates for dairying but were never milked in traditional times by their handlers in the Andean mountains (a region encompassing present-day Colombia, Ecuador, Peru, Bolivia, and Chile). Llamas were used to carry burdens, while the smaller alpaca furnished beautiful wool. As the geographer Daniel W. Gade has pointed out, the llama and alpaca are sufficiently docile animals, comparable to goats or sheep, that they could have been milked. The Inca were sophisticated enough to breed white llamas, but for some reason they never thought to tip back a cup of milk from their llama or alpaca. There is no trace of dairying in Incan history, art, or language. One possible reason llama and alpaca milking never took off is that dairying was a cultural invention that diffused across the Old World but was unable to penetrate into the Andean mountain ranges until the Spaniards arrived; the same holds true for other late cultural imports to the region, such as the wheel, the arch, and writing. Another factor that could have delayed the incorporation of dairy into the Andean cuisine is that locals already had calcium in their diets from the use of lime in potato sauces and as an accompaniment to coca chewing, and from the consumption of quinoa.15
Another potential barrier to the popularity of drinking milk is that it may strike the uninitiated as disgusting. Although the idea of drinking cow’s milk is deeply rooted and celebrated in Western countries, plenty of Westerners today would hesitate before quaffing secretions from the teat of a horse, camel, or water buffalo, which are traditional drinks in other parts of the world. People in East Asia long disdained cow’s milk as a barbarian concoction, and only with active government and industry intervention is the drink now making inroads there. If dog milk were demonstrated to be thoroughly nutritious, how many Western shoppers would toss a carton of it into their grocery basket? People develop an innate aversion to bodily fluids from another animal, because such fluids could bear a nasty infectious disease.16 Thanks to their prominence in Western culture and society as sources of milk, the image of cows and their milk has been sanitized, but other potentially nutritious fluids, such as horse milk and pig’s blood, strike us as unpalatable, unless we are acclimated to them from childhood.
Incidentally, the widespread consumption of dairy today may help to explain why acne is highly prevalent in dairy-consuming countries. A series of large-scale studies (47,355 participants in one study alone) conducted by the Harvard School of Public Health found an association between dairy intake and acne in teenagers. The reported prevalence of acne among adolescents in Westernized societies is between 79 percent and 95 percent, while traditional societies like the Kitavan Islanders in Papua New Guinea and hunter-gatherers in Paraguay have virtually no incidence of pimples. Some researchers contend that high-glycemic Western diets cause spiking in blood sugar levels and insulin, and hence unleash a cascade of androgen hormones and IGF-1, lowered sex-hormone-binding globulin, and increased activity in sebaceous glands, thereby exacerbating acne. Cow’s milk is also known to raise IGF-1 levels among drinkers. However, skim milk seems to be a risk factor for acne rather than whole milk. Whole milk contains saturated fat, and researchers have discovered that saturated fats suppress bacterial activity, while monounsaturated fats (also found in vegetable oils and nuts) increase the incidence of acne, perhaps by increasing the permeability of the skin.17
Despite the popularly discussed link between milk and acne, many people may continue to drink milk for fear of having weak bones. The standard recommendation in America and Canada for adult calcium intake is 1,000 mg per day, compared to 800 mg in most of Europe and 500 mg in Japan. Who is right? As previously mentioned, in countries where people get more calcium in the diet, hip fractures are more common. Moreover, popping calcium supplements seems to increase the risk of hip fracture. Beyond a minimum threshold (around 400 mg of calcium per day), more calcium doesn’t seem to help our bones. When I traveled in Papua New Guinea, there was no dairy intake at all among the villagers I stayed with, apart from mother’s milk during infancy, yet their bodies were remarkably sturdy. New Guineans have among the lowest rates of hip fracture in the world. The highest rates of hip fracture occur among the statuesque milk-loving northern Europeans. Hip fractures are relatively easy to record and thus provide the clearest evidence with respect to calcium and bone health, but studies on osteoporosis generally show a disappointing lack of benefit with calcium supplementation, contrary to popular wisdom.18 (Soy products, on the other hand, are associated with decreased hip fracture rates among women, perhaps due to the effects of phytoestrogens, or the vitamin K found in fermented soy products such as stinky natto in Japan, and the even stinkier doufu ru in China and tuong in Vietnam. Fermented cheeses like aged goat cheese, blue cheese, brie, cheddar, and Parmesan are also rich in hip-preserving vitamin K, unlike nonfermented cheeses such as mozzarella and processed cheese.19)
The role of dietary calcium, independent of milk intake, in promoting prostate cancer risk has been demonstrated in several studies. To consider one case, the Yoruba in Nigeria have no traditional history of dairying, and 99 percent of them are lactose intolerant. Most Yoruba have a gene variant that makes them more efficient at absorbing calcium (milk was absent in the traditional diet) and likely boosts their bone density. In a modern diet with a heavy daily dose of calcium, that super-efficient calcium absorption is a drawback, because it puts people with these genes at greater risk of developing prostate cancer. (Prostate gland tissues appear to be readily stimulated by calcium.) People of African descent are frequently carriers of this gene (71 percent of African Americans in the American Southwest, compared to 45 percent of Japanese in Tokyo and 20 percent of Utah residents of northwestern European ancestry). African Americans have a higher risk of developing prostate cancer, while the few African Americans who lack this gene appear to be at decreased risk, especially if they consume less calcium.20
Similar to the Yoruba, the Inuit also had a dairy-free, low-calcium diet. Inuit children consumed perhaps 20 mg of calcium per day from traditional foods. Since the Inuit are genetically adapted to low-calcium diets, Inuit children who eat a high-calcium Canadian-style diet often exhibit dangerous levels of calcium in the blood, a condition that can damage the kidneys.21
Conversely, in the case of pastoralists who consumed a lot of meat and especially milk, people developed genetic adaptations to deal with high loads of cholesterol from those foods. East African Maasai pastoralists became genetically adapted to a mega-cholesterol diet of cattle milk, blood, and meat, with two-thirds of their calories coming from fat alone. Their daily cholesterol intake was four to six times the average Western cholesterol consumption, but the level of cholesterol in the Maasai blood was far lower than Western levels. The genes of Maasai show evidence of modifications in regions related to cholesterol metabolism and synthesis, atherosclerosis (the thickening of arteries that is related to cholesterol deposits), and lactase persistence. All of these genetic adaptations seem to make the Maasai better suited to a milk-rich, cholesterol-heavy diet.22
In view of the traditional reliance of the English, Scandinavians, and northern Indians on milk products, it makes sense that most of them possess the enzyme lactase and are able to digest milk into adulthood (known as lactase persistence). Dairy use also left its genetic signature in widespread lactase genes among groups in East Africa and the Middle East, while in southern India and the eastern Mediterranean, the figure reaches around 15 percent. Few people were lactase persistent in West Africa, East Asia, and the New World.23 Overall, two out of every three people in the world lack the ability to produce lactase.
In North America, a confluence of circumstances led to a boom in drinking milk. At the end of the nineteenth century, an abundance of pastureland close to cities plus improvements in milk storage techniques allowed production and consumption to soar. The U.S. Department of Agriculture (USDA), established in 1862 by President Abraham Lincoln, was charged with two mandates: to promote agricultural interests by increasing consumption of American agricultural products and to promote the health of Americans by setting dietary guidelines. The conflict of interest built into the USDA eventually materialized when the growing clout of the dairy industry led to the 1915 formation of the National Dairy Council, whose aim was to promote research on the benefits of dairy consumption. In 1919, facing a glut of milk supplies after the end of World War I, the USDA and the dairy industry began a program to increase milk drinking among schoolchildren. Educational materials featuring the merits of milk, including games and songs, were supplied with government endorsement. In Canada, meanwhile, the dairy industry succeeded in banning nondairy butter substitutes—namely margarine, originally made from beef fat—from Canadian markets in 1886. In 1948, the Supreme Court of Canada ruled that the ban was unconstitutional, after which provinces were free to set their own regulations on margarine production and importation. The last bastion of resistance was Quebec, which became the last place in the world to finally permit the sale of yellow margarine, in 2008.24
Although the interference of political and business groups in public health policies related to dairy consumption was regrettable, this interference does not directly address the question of whether dairy consumption is safe, and if so, for whom. As with all traditional food cultures, the cuisines in places in the world where dairy has a long history, such as northern Europe, pastoralist groups in East Africa, and northern India, performed well in meeting the nutritional requirements of eaters, in accordance with the kinds of animals and plants that could be raised and grown in these environments. Given their several thousands of years of exposure to dairy, over generations the people in these regions have evolved the genetic makeup to handle the challenges of digesting lactose, as well as other possible negative effects of dairy consumption. Conversely, in places that had little or no dairy consumption, such as the New World, people’s traditional cuisines were adequate in meeting their nutritional requirements, including calcium intake, and so they may lack the genes to handle high loads of calcium, cholesterol, and other characteristics of dairy. In other regions, dairy products were a useful supplement to the diet, such as goat cheeses in the Mediterranean and ghee (clarified butter) in southern India, and should remain as useful food items. If we try to drastically alter traditional cuisines, either by adding a lot of dairy to dairy-less cuisines, or removing dairy from dairy-dependent cuisines, then we risk running into nutrient imbalances, because creating a tasty balanced diet from scratch is a lot tougher than eating something that was tested and savored over hundreds of generations.
One final aspect of dairy needs to be discussed. It is plausible that consuming a lot of dairy will increase a person’s height, due to the presence of IGF-1 or other as-yet-undiscovered hormonal factors in milk. Height is highly socially desirable across societies, particularly for men, but being tall is also plausibly linked to a greater risk of certain forms of cancer, including prostate and breast cancers. In other words, copious dairy consumption involves a trade-off between health and height. This is not a trivial issue for parents to consider. Since height is a relative measure—for example, being of average height in Canada means being tall in Southeast Asia—the ideal outcome is that successive generations across the industrialized world gradually decrease in height to a level that is more optimum for long-term health; this way, no one’s ego needs to be bruised for being small. On the whole, our species, at least in the industrialized regions of the world, has grown too large, beyond the scale that our bodies were built to handle. Small has to become the new beautiful.
[I felt as if] my heart were suspended by a single thread.… My lips were observed to become pale.… A violent palpitation succeeded.
—J. RIDLEY, “An Account of an Endemic Disease of Ceylon Entitled Berri Berri”
One curious circumstance in connection with hay fever is that the persons who are most subjected to the action of pollen belong to a class which furnishes the fewest cases of the disorder, namely, the farming class.
—CHARLES BLACKLEY, Experimental Researches on the Causes and Nature of Catarrhus Æstivus
Ever since the importance of hunted animals in the diet began to decline, humans have sought suitable replacements. Rough kernels of wheat and rice, tiny cobs of corn, poisonous potatoes, and bitter olives were reborn as aromatic loaves of bread, elegant ribbons of pasta and noodles, bowls of fluffy rice, filling tortillas, hearty potato stew, and nourishing olive oil. The milk issuing from goat, sheep, cattle, camels, and horses was ingeniously fashioned into yogurt, cheese, and butter. Domesticated animals provided much-appreciated meat when they were no longer able to earn their keep through pooping, peeing, tilling, carrying heavy loads, assisting in hunts, laying eggs, or killing rodents and other agricultural pests.1 We tamed wild plants and animals; we multiplied our numbers. Forests and riverbanks that once harbored rich ecosystems were taken over by villages that mushroomed into towns. People could now spend their days indoors, shielded from the harsh elements, the violence inflicted by marauders, and the boredom of talking to the same villagers night after night. The new urbanites traded their expertise in the manufacture of goods and the provision of services for currency that could be redeemed for housing and social stimulation, as well as food that was hauled in from the peripheries of towns.
Although many changes in diet and lifestyle were beneficial on the surface, rapid changes sometimes carried grave unintended consequences. As we have seen, our ancestors had been undergoing changes in diet and environment for millions of years. Our diets shifted from insects to fruits, meats, and agricultural products like wheat, rice, potatoes, and corn, then added milk and alcohol. By contrast, viewed against this backdrop of gradual transformation, the last thousand years of human history has been a storm of disruption due to technological and scientific breakthroughs. Since biological evolution requires dozens or hundreds of generations to adapt organisms to new environments and foods, new afflictions began to appear. Some of these could be contained and defeated, but other outbreaks took their place, gathered force, and tore through populations with brutal ferocity.
As recounted in an excellent study by Kenneth John Carpenter, beginning in the seventh century, observers in densely populated areas of East and Southeast Asia periodically described an ominous constellation of symptoms including tremors, numbness, difficulty in walking, swelling of the limbs, wasting, and pervasive weakness; when the heart began to race, death was usually not far away. The patterns of the disease befuddled observers. It was prevalent in southern China but not northern China. Unlike cholera, which vaulted into Japan via seaports linked to China, this disease was not contagious; people who moved from afflicted regions did not carry the disease with them. Japanese doctors tried acupuncture and raising blisters along the spine with heated cylinders but to no avail. Western doctors theorized that noxious airs were the root cause of the affliction, but the disease was common on ships manned by Asian crews. In the 1870s, the rage in medicine was bacteria. Louis Pasteur successfully treated cholera and anthrax through manipulating bacteria; Robert Koch found the bacterial agent responsible for tuberculosis. Perhaps the disease afflicting East and Southeast Asia was another bacterial epidemic? However, experiments on chickens failed to reveal any bacterial agent.
People who ate barley did not seem to be affected, which focused attention on the possible role of a diet of rice. This led to another puzzle: Poor-quality rice did not seem to increase the risk of acquiring the disease; if anything, those who were privileged to eat better-tasting rice were more susceptible. Adding to the confusion, the disease, known in the Dutch Indies as beriberi, would also appear in areas of the world where rice was not eaten, such as Brazil and Canada.
Two surgeons, Japanese and Dutch, working with different navies, found that the disease could be greatly alleviated by adding sources of protein to the diet.2 Although this was a relief for the navy men, rats fed on protein-adequate but otherwise nutritionally deficient diets failed to thrive, which disproved the protein hypothesis. Further experiments revealed that apart from protein, fat, and carbohydrates, rats required two additional substances for survival: a fat-soluble “vitamin A,” which could be obtained from cod liver oil and butter, and a “vitamin B,” which could be obtained from yeast, wheat germ, and nonfat milk powder. Further work isolated a vitamin B2 complex, and a vitamin B1 later named thiamine, which was able to prevent beriberi-like symptoms from appearing in rats and chickens. Purified crystals of thiamine were effective at restoring the health of rats and chickens even when administered in microscopic quantities.
Thiamine, it turns out, is present in the bran of rice and is removed when rice is milled, heated to very high temperatures, or boiled and then rinsed. Milling boosted the storage life of rice and increased its palatability but inadvertently removed thiamine in the rice germ from the diet. By introducing steam-powered milling to Asia, the colonial powers greatly increased the misery wrought by beriberi, though the Chinese and Japanese also used rice mills and were beset with the disease. (Diets of cassava in Brazil and bread made from white flour and baking powder in isolated ports of Newfoundland also lacked thiamine and hence led to outbreaks of beriberi in those regions.)
There were two relatively simple ways of resolving the thiamine deficiency. The first method was to parboil rice, a traditional way of cooking rice in parts of South Asia that involves soaking it and then boiling it in its husk. This aids in removal of the husk but also helps the germ to retain nutrients from the husk, including thiamine. During the epidemic of beriberi in Asia, populations that used parboiled rice were not affected. However, parboiled rice had a musty smell and a yellow-brown tinge and was not as fluffy as white rice, which made it unacceptable to East Asian populations.
The second traditional way of preparing rice was to pound or stamp upon rice kernels, then employ sifting or other means to remove the husks. Because this method only incompletely removes the husk, the rice still retains thiamine in the “silver skin” surrounding the kernel. However, people used to eating white rice also rejected hand-milled rice as unpalatable, defeating the efforts of public health officials. A third method was to combine thiamine-rich beans with white rice, a practice still carried on in parts of Asia. Eventually, the disease was resolved definitively by adding thiamine directly to polished rice, but not before beriberi had inflicted much misery upon populations.3
* * *
While beriberi was ravaging urban areas in East Asia, physicians in Europe were coming across a novel disease whose symptoms consisted of blisters, loss of appetite, depression, and a preoccupation with suicide. The disease was dubbed “pellagra,” a term denoting rough skin in the Lombard dialect of Italian. Unlike beriberi, pellagra had a tendency to afflict the poor rather than the rich, the opposite of beriberi’s pattern. The locations of the disease were also opposite, with most cases of pellagra being recorded in Europe, while beriberi primarily afflicted East and Southeast Asia.
American doctors probably spotted the first cases of pellagra in the nineteenth century, but since the disease was believed to be nonexistent on their side of the Atlantic, they refrained from announcing their observations. In 1902, a physician in Atlanta identified the disease in an impoverished farmer. The visibility of pellagra rapidly expanded. In 1906, there were eighty-eight cases of pellagra at Mount Vernon Hospital for the Colored Insane in Alabama. Eighty of these patients were female, and more than half died. Mysteriously, none of the nurses at the hospital contracted the disease. Other mental institutions reported outbreaks, and the epidemic spread as far west as Illinois. By 1912, around twenty-five thousand cases had been diagnosed, with four in ten victims dying. As with beriberi, expert opinion initially focused on microbial agents. Some people believed that pellagra arose from eating spoiled, moldy corn, and thus several states enacted laws to inspect corn. Pellagra was also thought to be infectious, and so pellagra victims, who invariably came from the most economically disadvantaged quarters, were shunned like lepers and denied access to hospitals.4
In February 1914, the U.S. surgeon general invited a talented Jewish Hungarian American epidemiologist, Dr. Joseph Goldberger, to take over the Public Health Service’s faltering pellagra investigations. By the time of his appointment, when he was forty years old, he had made a name for himself studying—and surviving—epidemic diseases. Shortly after launching his investigations, Dr. Goldberger surmised that the disease was not communicable, since health workers who were in close association with pellagra victims never acquired the disease. A more likely explanation lay in the classic “Three M’s” diet of poor southerners: meat (fatty pork), molasses, and meal (cornmeal). Orphans and mental institution patients who ate monotonous meals along the Three M’s pattern got pellagra, but workers at the same institutions who had access to more varied fare avoided the disease.
Dr. Goldberger carried out an experiment with volunteers at a Mississippi prison, who were offered pardon by the governor as a condition for their participation. Over the course of six months, more than half the volunteers who were fed a diet based on cornbread and cornstarch developed skin lesions (starting with the genitalia), while the remaining subjects developed less striking but still noticeable manifestations of the same disease. Although the experiment was carried out with great meticulousness by Dr. Goldberger, both he and the Mississippi governor were roundly criticized for its unorthodox nature. Moreover, not only did the results run contrary to the conventional line that pellagra was infectious, the nutritional hypothesis also drew attention to the poverty of the South, which provoked the ire of proud southern politicians and patriots.5
Dr. Goldberger continued to try to convince critics that pellagra was noncommunicable, even going to the extraordinary extent of injecting himself, his wife, and colleagues with blood from pellagra victims, and swallowing skin scales, feces, and dried urine from pellagra sufferers, wrapped up in dough. Consuming this concoction yielded nausea and diarrhea, but no pellagra. Unable to sway his critics, but convinced by his own observations and efforts that amino acid deficiency rather than spoiled corn was key, Dr. Goldberger then tried to locate the missing amino acid. He died of renal cancer in 1929 before he could complete his life’s mission.
In the end, it turned out that his hypothesis was correct: Corn was found to be deficient in tryptophan, which the human body can metabolize into niacin (also known as vitamin B3). By the 1940s, fortification of foods with vitamin B3 eliminated pellagra as a menace to poor Americans, though not before some 3 million had suffered from the disease, resulting in approximately 100,000 deaths. In Italy, pellagra cases peaked in the late nineteenth century among poor rural peasants in the north confined to monotonous diets of corn, then faded as economic conditions improved through emigration (which raised local wages and brought remittances from emigrant workers), industrialization, improvement of crop yields, and falling prices for wheat (which was substituted for niacin-deficient corn). Pellagra disappeared from Italy by the 1930s.6
Industrial milling of American corn began in the early 1900s, which stripped the corn germ and thereby boosted the shelf life of processed corn. Unfortunately, the germ is also where niacin resides. During the epidemic, rates of pellagra were highest in areas adjacent to railroads, where people had ready access to stores and industrially milled cornmeal. In rural areas, people relied instead on traditional processing techniques, such as water-driven stone-milling, which preserved more of the corn germ and reduced the risk of pellagra. Indigenous groups in the Americas who domesticated corn over hundreds to thousands of years knew how to prepare their sacred crop for safe consumption. Through trial and error, and copying neighbors, tribes that relied heavily on corn learned to cook it with an alkaline substance such as lime or wood ashes, which helped to increase the availability of tryptophan and niacin in corn and thus helped them avoid pellagra. Another method of preserving niacin, practiced by the Tohono O’odham and the Hopi Indians, was to roast immature corn, which contains higher concentrations of niacin than mature corn.7
* * *
While beriberi was crippling swaths of East Asia and pellagra was picking up steam in southern Europe, a different disease was ravaging northern European cities. In 1634, fourteen deaths in England were attributed to a condition in which children were left with a deformed spine and chest and crooked arms and legs. The disease had shown up in the Balkans in 9000 BC, in early Egypt, and in China around 300 BC, but it finally developed into a full-scale epidemic in industrialized urban European locales in the eighteenth century. Nor was this just a disease of children, as elderly women in northern European and North American cities and towns suffered from high rates of bone fractures.8
Since prevailing medical theory centered on “humours,” the condition known as rickets was blamed on cold distemper. Herring, a rich potential source of vitamin D, was banned as “cold” food. Peasants found their own cure for the disease by consuming raven livers (livers are key organs in vitamin D metabolism). Fishermen around northern Europe had been taking fish liver as a household remedy for centuries. Swallowing cod liver oil was another matter, for it was prepared by allowing livers to spoil until the oil could be skimmed from the surface. The stench, understandably, was nauseating.9
As medical practitioners continued to debate the merits of cod liver oil, sunlight, bloodletting, bone breaking and resetting, and racks and slings designed to stretch out children’s bodies, rickets accompanied settlers migrating to the New World. Between 1910 and 1961, 13,807 deaths in the United States were officially attributed to rickets, mostly in infants less than a year old.10 Dark-skinned children were especially vulnerable, particularly in northern cities. Finally, between 1919 and 1922, a series of experiments conducted by researchers in Vienna verified the efficacy of cod liver oil and sunlight in preventing and treating rickets, and thereafter supplementation with cod liver oil, vitamin-D-fortified milk, and the use of sunlight gradually eradicated rickets. However, cases continue to occur even to the present day.
* * *
Although the scourges of beriberi, pellagra, and rickets are largely behind us, there are important lessons to learn from the history of these diseases. In each of these cases, a major rethinking—a paradigm shift—was required before progress could be made. In the case of rickets, the old theory of humors made European medical experts skeptical that herring, a “cold” food, could be beneficial, even though we now recognize that herring is a rich source of vitamin D and would have helped to alleviate rickets—a much better cure than the racks that were used to stretch out the deformed bodies of children afflicted with the condition. In the case of beriberi and pellagra, medical opinion clung to the notion that these diseases were caused by infectious germs, thus adding crucial delay to the search for nutritional deficiencies.
Once the role of vitamins was understood, progress was rapid. Adding vitamins like B1 (thiamine), B3 (niacin), and D to factory-produced foods was straightforward; such measures required no alterations in habits, and because the vitamins could be produced cheaply, no one protested the additions. Moreover, the companies that produced the vitamins profited handsomely, and thus the disasters of beriberi, pellagra, and rickets were averted in the ways in which capitalistic societies operate most comfortably: with the scent of profit, the comfort of cheap goods, and minimal prodding from public authorities. Unfortunately, the scent of profit and the lure of quick vitamin fixes continues to dazzle the public: The U.S. supplement industry registered a strapping $28 billion in sales in 2010 despite a lack of evidence for benefits from taking vitamins and antioxidant supplements among today’s well-nourished population.11 The lure of “superfoods” is similarly dubious.
Today, industrialized societies are facing several new epidemic diseases that are being studied for potential treatments; however, because the basis of these diseases conflicts strongly with past medical understanding of how the body works, there is a lot of conflict and confusion among medical experts and the public. We’ll consider two paradigm-breaking clusters of diseases: sunlight-deprivation diseases and allergic diseases. It now appears that myopia (i.e., nearsightedness) and allergic diseases are triggered by radical lifestyle shifts that were undertaken in recent centuries and decades. Understanding myopia forces us to reconsider the role of sunlight in guiding the development of the eye, and reining in allergic diseases compels fresh thinking on hygiene and bacterial warfare, as well as the influence of sunlight and vitamin D on the immune system.
* * *
From the point of view of evolution, nearsightedness is a great mystery. Back in hunter-gatherer times, anyone unable to spy a stalking predator or a tasty morsel in the forest would have been at a tremendous disadvantage. Myopia was first described by the ancient Greeks, but in the two thousand years since, no one has ever come up with a good explanation for why myopia developed in some people and not others. The old theory was that engaging in too many near-work activities, like reading or writing (or these days, using a computer or smartphone or playing with handheld video games), resulted in prolonged tension of eye muscles and eventually permanent myopia. This theory was proposed at least as far back as 1866 and seemed to make sense, since children first develop myopia during the early school years and myopia is more common among white-collar occupations and rises with education level. However, empirical studies show mixed results about the alleged effect of near work on vision, and the use of various types of lenses to correct for near-work effects have so far been unable to halt myopia from progressing in children. Meanwhile, the prevalence of myopia is rising in regions like East Asia. For example, in Singapore, the prevalence of myopia nearly doubled over a two-decade span, reaching 43 percent among young men.12
In striking contrast to the muddled empirical results of the near-work theory of myopia, in back-to-back studies in three different countries, children who play outside more frequently were found to be less nearsighted (Australia, the United States, and Singapore).13 The most solid explanation for this pattern is that sunlight is protective against nearsightedness. This pattern has been replicated in controlled experiments with chickens and monkeys, and also in a study that looked specifically at ultraviolet exposure and myopia. The reason sunlight helps prevent myopia could be the greater depth of focus and clearer retinal image achieved in bright sunlight or the stimulation of dopamine from the retina by sunlight. Sunlight’s protective effect may help explain why myopia rates are lower in Europe than in East Asia: Blue eyes have very little melanin in the iris compared to brown eyes and hence may permit greater intensity or different wavelengths of light to impact the pupil. Additional studies will be required to develop a complete account of the mechanics underlying myopia, but in the meantime, some people will find ways of increasing lighting inside homes so that it more closely mimics the tremendous intensity of natural sunlight; conversely, they could opt to let their kids play outside more.14
In addition to lowering the risk of nearsightedness, bright light triggers serotonin production in the human brain and combats the misery of seasonal affective disorder (SAD) and depression. Among patients admitted for treatment of depression at a Canadian psychiatric ward, those who by chance received one of the sunny east-facing rooms checked out of the hospital nearly three days sooner than those who were allotted one of the dimmer rooms. The antidepressive effects of sunlight may go beyond shortening hospital stays: Among patients admitted to the cardiac intensive care unit for heart attacks, those who stayed in one of the dim rooms had a higher chance of dying than those who received one of the sunny rooms. Over a four-year stretch, 13.2 percent of the patients who stayed in one of the four dim north-facing rooms died, compared to 7.7 percent of those who received one of the four sunny south-facing rooms.15
Sunlight or geographical latitude effects have also been noted in the incidence of schizophrenia and autism, ailments that have befuddled researchers up until now. Colder northern countries have the heaviest burden of each of these diseases (and in the case of schizophrenia, children of darker-skinned immigrants are particularly susceptible), leading researchers to investigate whether melatonin disruption, vitamin D deficiency, or some other factor is causing the association of these diseases with paucity of sunlight.16
Left to its own devices, the skin regulates production of vitamin D from ultraviolet light (UVB, to be specific) to manageable levels, just as our body does with all our other hormones. However, there are two major problems with relying solely on our skin to provide vitamin D. First, there’s the problem of our beautiful birthday suits. Human skin pigmentation evolved over thousands of years to provide the optimal balance of vitamin D production, protection against cancer-inducing ultraviolet light, and protection against damage to folate levels (folate, or vitamin B9, is easily damaged by ultraviolet radiation). When humans migrated out of Africa into Europe and East Asia, skin types in these latter two regions independently evolved to become lighter, powerful evidence that sunlight was an important factor influencing mortality. However, you can’t change skin color like a coat, so when Europeans started to populate sunny colonies in the Americas and Oceania beginning a few hundred years ago, and people from the tropics, like my parents, moved in the opposite direction, to frigid climes, the wonderfully adapted skin color suddenly became a liability. My Caucasian friends get sunburn from the Californian, Australian, and Southeast Asian sun, while my tropical immigrant friends and I languish from sunlight deficiency in northern cities like Ottawa, Umeå, and Sapporo.17
The second problem with relying on skin for our vitamin D is our pattern of sun exposure. Some people are able to tan, which is the skin’s method of adapting to the rise and fall of ultraviolet rays over the seasons. These days, when sun-starved office workers dash outside to play on weekends, then spend the rest of the week working inside, the alternation between scorching and seclusion sets us up for increased risk of sunburn and developing cutaneous melanoma, the most aggressive form of skin cancer. To avoid skin cancer, people slap on sunscreen, but it’s unclear whether this practice helps or harms, since sunscreen may give people a false sense of security and encourage them to spend more time outside, and the pattern of sunscreen wearing off and then being reapplied may exacerbate the dangerous intermittency of sun exposure. On top of that, the depletion of the ozone layer may be increasing our exposure to ultraviolet radiation beyond the range that our skin is adapted to handle. (Ozone pollution in big cities may cause the opposite effect and screen out UV light from reaching us.)
Not surprisingly, many people, for cultural or health reasons, decide to forgo the hazards of ultraviolet radiation altogether by seeking refuge under parasols, long-sleeved clothing, or heavy sunscreen use, but then they suffer from vitamin D deficiency, and we’re back to square one. Others worry about vitamin D deficiency and pop vitamin D pills, but the problem is that no one knows exactly how much vitamin D is a healthy dosage or how vitamin D supplements influence our immune system and increase our risk for diseases like cancer. In my own case, I love Canada, especially during the quiet, languid summers, but the mismatch between my skinny brown body and the rigors of a Canadian winter is so uncomfortable that I spend as much time in the tropics as my schedule and meager budget allow.18
* * *
Most allergic diseases were unheard of only decades ago. In the West, there were two waves of allergies. Asthma initially surfaced fifty years ago and reached its highest rate in the 2000s. Hot on its heels, food allergies have besieged Western countries. In one of the most ambitious screening tests for food allergies yet conducted, more than 10 percent of infants in Melbourne were shown to have a food allergy to either peanuts, eggs, or sesame seeds, a higher rate than pediatricians and scientists had previously suspected.19 In Asia, rates of asthma are now rapidly rising, and it is expected that food allergies and eczema will arrive soon afterward. Curiously, some kinds of foods that trigger allergic reactions in Asia are turning out to be rather novel. For instance, in Singapore, the most common trigger of anaphylaxis (the rapid onset of severe allergic symptoms, including hives and difficulty in breathing) is edible bird’s nests, a Chinese delicacy made from the saliva of cave swifts. Buckwheat is a common allergen in Japan, while the same is true of chestnuts in South Korea and chickpeas in India. As in the West, eggs, milk, and sesame are also commonly reported to induce allergic symptoms.20
Why is the allergy epidemic rearing its ugly head now, and what can be done about it? Scientists have analyzed three large-scale changes in traditional diets and lifestyles that are suspects in the allergy epidemic. The first is the shift in the human diet in industrialized countries from inflammation-calming omega-3 fatty acids to inflammation-inciting omega-6 fatty acids. This dietary transformation resulted from feeding livestock with seeds like corn, instead of allowing them to indulge in their natural diets of grasses or insects, from the widespread use of processed seed and vegetable cooking oils, and from reliance on industrially produced foods instead of harvesting wild plants and animals. A number of recent studies have scrutinized the relationship between childhood allergic diseases and consumption of omega-3 and omega-6 fatty acids. Babies born to mothers who took fish-oil supplements show fewer allergic symptoms to cat allergen and egg than babies born to mothers who took olive oil supplements.21 Children who eat more fish in early life have lower risks of asthma, eczema, allergic rhinitis (commonly called hay fever, though allergic rhinitis includes allergies to more than just hay), and produce fewer antibodies in an allergen blood test.22 Children whose mothers had a history of asthma but who ate oily fish at least once a month during pregnancy had a lower incidence of asthma. On the other hand, if their mothers were fond of eating fish sticks during pregnancy, the kids had a higher risk of developing asthma. Fish sticks are made from cod or pollock, which have low levels of omega-3 fatty acids. Moreover, American fish sticks are only 40 percent to 72 percent fish flesh by weight, and the batter coating is made from fried corn, canola, cottonseed, and soybean oil, which are heavy in inflammatory omega-6 oils. To make matters worse, when these oils are heated to high temperatures, they transform into trans-fatty acids, which are notorious for increasing inflammation.23 Much the same result was obtained in a German study: If mothers ate margarine or vegetable oil (both high in inflammatory omega-6 fatty acids) during their final month of pregnancy, their children were more likely to develop eczema by two years of age. If mothers ate fish in the final month of pregnancy, their children were less likely to develop eczema, as one would expect if omega-3 fatty acids truly help to reduce allergic diseases.24
While the logical arrows and evidence pointing from inflammatory omega-6 and transfat-rich foods to allergies seem straightforward, so far omega-3-rich diets have not been proven to be a magic wand for banishing allergic symptoms, at least for adults. A reasonable conclusion is that what your mother ate or what you ate as a child may be the key, rather than your best efforts later on in life, at least as far as omega-3/omega-6 modification is concerned. Pediatricians currently recommend mothers breastfeed up to four or six months of age to minimize the risk of infants developing allergic disease. Good to know, but not much help for the average Joe or Jane dreading the arrival of hay fever season.25
A second major set of theories about the allergy epidemic centers on the role of vitamin D. This interest developed in part because vitamin D receptors are found in nearly all immune system cells and because many immune system diseases have been observed to increase the farther one gets from the equator. Vitamin D deficiency has been studied in connection with asthma, allergic rhinitis, food allergies, and eczema.26 Asthma afflicts around 300 million people worldwide. Higher levels of vitamin D in the blood of children have been associated with lower rates, or better control, of asthma. Mothers with higher intake levels of vitamin D give birth to children who have lower rates of wheezing (a symptom often associated with asthma).27
Finland is a good place to check for a link between vitamin D deficiency and allergic rhinitis, because hours of sunlight there are scant and asthma rates are high. Researchers asked Finnish mothers who had given birth what they ate during their final month of pregnancy. When mothers acquired more vitamin D from food and supplements during their last month of pregnancy, their children had a lower chance of developing either allergic rhinitis or asthma.28 This heightened impact of vitamin D on allergic rhinitis during a critical developmental window echoes the timing of the intake of omega fatty acids and the manifestation of allergic diseases.29
Is the risk for developing food allergies also heightened by lack of vitamin D? Until recently, no one had a clue, in part because food allergies are defined differently in different places and studies of food allergies tended to focus on small populations. A breakthrough came in 2002, when researchers in Manitoba hit upon the idea of using EpiPen prescription data to study anaphylaxis rates. EpiPens are self-injectable devices that deliver an emergency dose of epinephrine (also known as adrenaline) in case of an allergy attack, the most common being food-induced anaphylaxis. In Canada and other countries, prescriptions are required to obtain EpiPens and related devices. Thus data on EpiPens gave researchers a detailed view for the first time on patterns of anaphylaxis. When doctors scoured American data on EpiPen prescriptions, they discovered that northeastern states had the highest rates of epinephrine prescriptions, while southwestern states had the lowest rates. The leader in anaphylaxis misery was snowy Massachusetts. The lucky losers in this competition? Who else but Hawaiians, with New Mexicans and Californians close behind.30 The difference in EpiPen prescriptions between New England and other American regions remained true after controlling for possible differences between states in terms of factors such as age, sex, race, income, health insurance, and the number of allergists, pediatricians, adult primary care providers, and emergency physicians. A similar pattern emerged in Australia, where EpiPen prescriptions and anaphylaxis admissions among children were more frequent in colder states such as Tasmania.31
Recently, scientists and doctors in the United States and Australia have announced findings that provide additional support for the vitamin D/food allergy hypothesis. Emergency department admissions for acute allergic reactions are more common in the frigid American Northeast than in the Southwest, and kids under the age of five living in Boston who were born in the fall or winter season, stretching from September to February (and therefore likely to be deficient in sunlight and vitamin D), are more likely to develop food allergies, particularly to peanuts. Gloomier Australian states have higher rates of prescriptions for hypoallergenic baby formula than sunny states, and kids living in those less-sunny states are also more likely to develop peanut and egg allergies (as well as allergic eczema).32 Bottom line: Being born or growing up in a cold climate probably puts you at greater risk of developing asthma, food allergies, and eczema, particularly if you are darker-skinned or spend a lot of time indoors.33
Climate therapy targeting eczema since the 1950s has seen well-heeled Europeans flocking to the Baltic Sea, the French Atlantic and Mediterranean coasts, resorts in the Canary Islands, and other temperate areas around Eastern Europe and Western Asia for relief. Though the efficacy of sunlight on eczema was undeniable, only in the past decade have scientific trials been carried out to test this effect. One of the pioneering studies was done in Boston, where kids who took vitamin D daily showed improvement in their eczema symptoms. (This was a very small study involving eleven children.) Researchers in Iran reported similar success with vitamin D treatment of eczema. In a study of Italian children with eczema, the severity of their symptoms varied in direct proportion to vitamin D levels.34 In 2008, researchers at the University of California, San Diego, noted that people who had eczema produced more antimicrobial amino-acid chains known as cathelicidin in the diseased portions of their skin; taking vitamin D supplements greatly elevated production of protective cathelicidin amino-acid chains.
In the last seven years, scientists cracked the genes that underlie one kind of eczema, ichthyosis vulgaris (“fish-skin disease”). Around 9 percent of people of European ancestry, 7 percent of Singaporean Chinese, and 4 percent of Japanese carry a genetic mutation that prevents their skin from manufacturing properly functioning filaggrin (filament-aggregating protein), a protein that normally teams up with lipids to keep water, microbes, irritants, and allergens out of the body. Without filaggrin, the skin becomes dry, scaly, and itchy, and a person becomes more susceptible to allergic reactions through the impaired skin. No one has yet offered a good reason why genes that predispose people to eczema are so widespread. It has been suggested that a more permeable skin in people with only one copy of the mutated filaggrin gene could have enabled “natural vaccination” through enhanced exposure to low concentrations of infectious diseases like tuberculosis and influenza; two copies of the same gene cause severe eczema and would have been a disadvantage, but the mutated filaggrin genes persist in populations because of the advantage gained by people who only have one copy of this gene.
Alternatively, since eczema often disappears in hot humid weather, eczema may only be a factor in contemporary industrial societies where people spend a lot of time in buildings that are equipped with heating or cooling systems that produce dry air, and where hot showers that strip away the skin’s oils are considered a mandatory part of everyday life. My mother and I were able to tolerate torrid summer heat more easily than the rest of our family, and we both disliked air-conditioning. There are many more variants of mutated filaggrin genes in hot humid Asia compared to European populations, supporting the idea that there has been longer evolutionary selection for more permeable skin in hot humid climates.35
* * *
Our view of the effects of sunlight on health is rapidly expanding. This is both good and bad news. The good news is that our bodies are designed to tolerate and utilize a lot of sunlight, and therefore the details behind vitamin D, sunlight, and health are interesting but not crucial, as long as we receive adequate sunlight. The bad news, for people who avoid sunlight, or live in much hotter or colder regions of the world than their ancestors did, or work exclusively indoors, is that there is no quick fix for sunlight deprivation, such as taking vitamin D supplements. Although growing evidence seems to implicate vitamin D deficiency in causing allergic diseases, in a few studies, scientists have observed that more vitamin D means a greater risk of getting an allergic disease. For example, researchers analyzing survey data on 18,244 men and women across the United States found that white Americans who had higher levels of vitamin D were more likely to have been diagnosed with allergic rhinitis. Meanwhile, researchers poring over Finnish health records spanning three decades concluded that people who had received regular vitamin D supplementation (greater than 2,000 IUs, or international units, per day) in their first year of life had a greater likelihood of developing allergic sensitivities, allergic rhinitis, or asthma as adults. In Sweden, children who had more vitamin D from food and supplements were more likely to develop eczema. In England, mothers who had high levels of vitamin D in blood tests were more likely to give birth to children who developed eczema and asthma. Even more worrisome, researchers are observing that high levels of vitamin D seem to increase risks of esophageal, pancreatic, and prostate cancer in men. Frank Garland, one of the founding investigators and prominent boosters of vitamin D, died of esophageal cancer at age sixty.36
Some vitamin D supporters have criticized these studies for weaknesses such as small sample sizes and failure to control for confounding variables such as additional items in the diet outside of the study period. Other researchers suggest that the real danger lies in excessively high dosages of vitamin D. An additional consideration in taking vitamin D supplements is that vitamin D is a hormone. Hormones control the timing of our physical development, behavior, and reproduction, and thus do not take kindly to efforts by humans to meddle with their operations. Take, for instance, the roller-coaster history of postmenopausal hormone replacement therapy. Lured by promises of relief of symptoms of menopause such as hot flashes and vaginal dryness, purported lowered risks of cardiovascular disease and hip fracture, and clever pharmaceutical innovation (combining estrogen plus progestin to reduce the risk of endometrial cancer), 90 million women in the United States took oral, transdermal, vaginal, and injectable estrogens in 1999, the heyday of postmenopausal therapy. Then, starting in mid-2002, a series of reports highlighted hazards such as increased risk of breast cancer and cardiovascular disease, causing a mass exodus from estrogen therapy and likely triggering a one-time 6.7 percent drop in U.S. breast cancer rates in 2003. Menopause is a biologically programmed cessation in reproduction, which seems to have evolved to spare ancestral women the danger of giving birth at a period when their existing offspring or grand-offspring were still highly dependent on them for survival (the hazard of childbirth is compounded in humans due to the constraints of narrow hips adapted for walking upright and the relatively large heads of human babies). We cannot easily or safely override this evolutionary imperative. The same can be said of other attempts at hormone manipulation, such as the use of human growth hormone to reverse aging in the elderly or doping with anabolic steroids for enhanced athleticism, both of which are now understood to carry substantial long-term health risks that outweigh their benefits.37 Our bodies evolved to regulate vitamin D use through exposure to sunlight rather than vitamin supplements; circumventing this system by taking pills carries risks. The interaction of vitamin D with our bodies is too complex for scientists to guess at the proper dosage. This situation arises time and time again in the history of nutritional supplements. Hopes were raised and then dashed for beta-carotene, vitamin A, and vitamin E supplements, among others. This type of conflicting advice seems discouraging until one realizes that maintaining good health consists primarily of finding foods and lifestyles that reflect the conditions of our ancestors and then letting our bodies—exquisite products of millions of years of evolutionary refinement—do the rest of the work.
* * *
So far, we have discussed two of the three major hypothesized reasons for the increase in allergic diseases, omega-fatty-acids imbalance, and vitamin D deficiency. In the nineteenth century, observers in England noted that people who suffered from hay fever, or allergic rhinitis, came disproportionately from the upper classes, which raised the possibility that something about education or race was involved in the condition.38 In 1966, researchers in Israel observed that the incidence of multiple sclerosis increased with better sanitation, such as cleaner drinking water, less crowding, and the availability of flush toilets. A major breakthrough came in 1989, when Professor David Strachan, a lecturer in epidemiology at the London School of Hygiene and Tropical Medicine, observed that children with older siblings in the same household had lower rates of hay fever and eczema. Now, if a researcher looks at a large database with many cases and many factors, some of those factors will coincide purely through chance, just as cloud or rock formations may resemble a dragon or horse. What made Strachan’s study striking was that for each additional older sibling, there was a corresponding drop in the likelihood that a child developed hay fever or asthma, as if having siblings were medicine whose effectiveness increased with each older brother or sister. Such regularity in a trend is highly unlikely to arise by chance. To top it off, Strachan had an insightful suggestion for why this pattern existed: When children come down with illness, they get their siblings (and parents) sick as well. A history of infectious disease was somehow protecting children against developing allergic diseases in later life.39
The “hygiene hypothesis” sparked resurgent interest in the connection between infectious and allergic disease. Scientists discovered that children showed improvement in symptoms or markers of allergic diseases if they:
• were not born via Cesarean section;
• owned a furry pet;
• attended day care;
• lived in a crowded household;
• were less frequently bathed or had their hands washed less frequently;
• were not vaccinated;
• received fewer antibiotics early in life;
• were exposed to bacterial toxins in mattresses;
• lived on farms;
• were exposed to farm animals;
• drank unpasteurized milk;
• had no access to sewage or clean water;
• were infected by viral diseases such as hepatitis A, herpes, or measles;
• were infected by noxious bacteria such as salmonella, Helicobacter pylori (induces inflammation of the stomach lining), or Mycobacterium tuberculosis (responsible for tuberculosis); or
• were infected by parasites or parasitic diseases such as malaria, giant roundworms, hookworms, flukes, pinworms, whipworms, or Toxoplasma gondii (usually infects cats, but can also be carried by rats and humans).40
As with omega-3 and vitamin D, the earlier in life exposure to pathogens and toxins occurs, the greater the reduction in allergic disease tends to be. The first item on this list and possibly the second (furry pets and day care) are likely the only ones that many Western children have encountered. Other exposures help protect farm children from allergic diseases. The last four items will send a shiver down the spines of Western parents, but such conditions are the lot of most kids in the developing world and indeed of most humans throughout history until recently.
As Ethne Barnes has catalogued in a marvelous book, Diseases and Human Evolution, the invention of agriculture was a godsend for microbes. Your average bacterium, virus, protozoan, or other parasite wants nothing more than affordable housing, opportunities for romance and sex, and plentiful food. To be sure, prior to the Agricultural Revolution, the life of hunter-gatherers had been no disease-free picnic. As previously mentioned, a diet of raw or undercooked meat was a good way for our ancestors to pick up a friendly tapeworm, which, although it conveniently prevented other tapeworms from colonizing the gut, did have the worrying ability to grow up to fifty feet long. Fortunately, due to their long evolutionary history with us and other mammals, tapeworms rarely cause significant health problems and live in mostly peaceful relationships with their hosts.41 On the other hand, the larvae of the parasitic worm Trichinella spiralis (which causes trichinosis) are passed on when their hosts are eaten raw or undercooked by carnivorous animals, and they don’t mind surging into muscle tissues to overwhelm host immune systems, thereby crippling their hosts, either directly or through the effects of toxins. Once the host is dead, they sit around and wait for a carnivore to eat their hosts and digest them. If lucky enough to get inside the stomach of the new host, the digestive juices break down the larvae’s coverings. This cues the larvae to dig a hole through the intestines and burrow into flesh, becoming adults and giving birth to a new generation of parasites.
The tapeworm and Trichinella that our hunter-gatherer ancestors had to deal with, however, were a cakewalk compared to the infectious diseases in store for our agricultural ancestors. To begin with, these were parasites that had previously lurked in the surrounding environment but now multiplied due to poor sanitation, close quarters, large populations of humans and domesticated animals, and human-made habitats. Malaria, filariae, yellow fever, and dengue fever were carried by mosquitoes that hung around like tiny thugs in shaded areas around houses and animal shelters, laying their eggs in convenient urban puddles and reservoirs. The diseases they bore came from wild animals, particularly primates. The protozoan that causes malaria was originally a parasite of macaque monkeys and chimpanzees. The yellow fever flavivirus was a longtime resident in West African monkeys, while the closely related dengue flavivirus spread from monkeys to people living in Asia, and perhaps competed with yellow fever.42 From the viewpoint of parasites, a dead host is usually not a congenial one, so malaria and dengue fever, both long-established diseases, tended to result in low death rates, albeit with painful and dangerous episodes of fever and liver damage. Humans evolved genetic adaptations to deal with the dangers of malaria.43 Yellow fever, on the other hand, moved relatively recently out of West Africa with the slave trade that began in the seventeenth century and delivered high mortality rates of up to 80 percent in newly exposed populations. Dengue fever has existed for an intermediate period and has a maximum mortality rate of 50 percent.44
A few years ago, after returning to Vietnam from a motorcycle trip through Thailand and Laos, I came down with fever, chills, and diarrhea—dengue fever—in Hanoi. I checked myself into the Vietnam-Cuba Friendship Hospital, then spent a few miserable nights in the crowded malaria-dengue ward lying on a metal bed with another man’s feet in my face. The open-pit toilet in the adjoining room reeked, but I was so weak that I couldn’t even hobble there without fainting and had to make use of a bedpan—humiliating when you’re crammed in a ward with a dozen patients and their numerous relations. To add insult to injury, a would-be-thief snuck in among the billowing mosquito nets during the middle of the night, aiming for a wallet under a man’s pillow, and I had to shoo the intruder out of the ward. It was a miserable, debilitating experience, but one that woke me up to the real dangers of parasitic diseases and the challenging conditions that most people in the world have had to contend with, including our ancestors.
Aside from mosquito-borne diseases, other parasites and parasitic diseases that humans picked up during the transition from nomadism to often filthy and crowded sedentism include smallpox, originally harbored among monkeys; plague, from rats; typhus, from rats, lice, and fleas; schistosome flukes, borne by snails in slow-moving waters; sleeping sickness, transmitted by tsetse flies; leishmaniasis, or river blindness, from sandflies; Chagas disease, carried by ticks; and rickettsioses, from ticks, mites, and chiggers. Other pathogens have unknown ancestry: bacteria like the ones that cause leprosy, rubella, whooping cough, diphtheria, chicken pox, syphilis, cholera, poliomyelitis, meningococcal meningitis, and hepatitis, as well as shigella, E. coli, and streptococcal and staphylococcal bacteria; viruses like the ones responsible for viral encephalitis; and fungi like Candida albicans.
Then there were the parasites that we caught from our newly domesticated animal companions. During my undergrad years when I went backpacking through South America I disdained tourist restaurants and preferred street food. One night in Ecuador, I bought barbecued pork from a street-side stand. The slab of meat, hung from the roof, was lit with a single naked bulb, and a horde of flies buzzed through the smoke. I watched the serving lady dip my fork and dish into a bucket of gray water mottled with scum before the utensils were handed to me. For some unknown reason, I still ate the pork.
Two days later, I set off into the Ecuadorian rainforest, following a path that, judging from a crude map, I guessed would lead to somewhere interesting. I had strong legs, a sturdy backpack, a tent and stove, and several packets of dried noodles. After about an hour of trudging over roots and slipping farther and farther away from civilization, I was beset with a strong thirst and a headache pounded at my temples. I dropped to my knees. Damn, time to backtrack. I made it to a hotel at the edge of the jungle, where I boiled a bowl of noodle soup in the hotel kitchen, then fainted. When I awoke, I found that I had smacked my head into the bowl of soup, sending its cheap contents all over the table and floor. Hotel staff helped me get back to my room on the second floor, where I swooned through a high fever that afternoon.
The next day, I took a bus and then a cab to the closest town and found a hotel. I lay in bed, racked with fever and diarrhea. The following morning I took a cab to the state hospital. I blurted to reception, “I have malaria!” and was rushed to a bed and administered an emergency dose of mefloquine, the antimalarial medication that I had been taking on a regular basis. The preventative dosage was once a week, but the doctors now gave me three or four pills in quick succession. The doctor leaned over me and asked in clear English, “Do you know anyone in this town?”
“Someone named Maria. She owns a restaurant,” I responded weakly.
The medicine caused me to be extremely nauseated. I couldn’t eat any food for a few days and wobbled unsteadily to the bathroom. It also induced other effects. I became absolutely convinced that the male nurses were going to kill me. The only question was whether it would be accomplished through dropping a stone on me, knifing me, or slipping poison into my medication. At the same time, I was absolutely convinced that one of the student nurses had fallen in love with me (they were all teenagers) and thought I could hear her voice mingled with her friends’, chattering about the Canadian down the hallway. When I closed my eyes, I saw dismembered heads marching against a black backdrop, climbing into a tree.
Somehow the hospital staff managed to track down Maria, a restaurant owner whom I had briefly met and chatted with on my way into the jungle. Maria used to work for a citrus company in California and had retired. She spent half her year in California and the other half running her hotel/restaurant/farm on the edge of the Ecuadorian rainforest. “I am the happiest person in the world!” she had declared to me, and I believed it. Maria contributed to the local economy by providing work for the local youth. Now she came into my hospital room bearing a fragrant baked spring chicken, slaughtered that morning for my meal, along with coleslaw and fries—classic American comfort food. I was extremely touched by her generosity and thoughtfulness.
“Don’t you worry, they’ll take very good care of you here,” she remarked.
I hadn’t been able to touch any of the hospital food prior to Maria’s visit—mostly rice and beans—but something in Maria’s magical baked chicken roused my appetite. I devoured her meal. She sat back, watching me with a smile. The next day, I was able to get up and walk around the hospital. A man in my ward, amazed at my rapid recovery, gestured at the thick book that I was leafing through—the Lonely Planet guide to South America.
“Is it the Bible?” he asked.
I didn’t have the heart to tell him the truth; besides, it was my bible, in a way. I told him I was interested in religion, so he came to my bedside and prayed fervently, thanking God on behalf of the idiot atheist. When I checked out of the hospital, I tried to pay for my stay, but it was a state hospital where all were admitted for free, even foreigners. I shoved some bills into a doctor’s hands and asked him to do some good with it. I dropped by Maria’s restaurant. She beamed at me but also would not take any money, stating simply, “Do something good for someone else in return.”
When I got back to Canada and told my doctor about my presumed bout of malaria, he said that it was much more likely to have been food poisoning caused by typhoid; malaria would have produced more severe symptoms and taken far more time to recover from. Typhoid is caused by Salmonella typhi and likely arose from our post–Agricultural Revolution association with domestic animal poop and dirty water, which allowed the bacterium to eventually transition from living in domestic animals to our guts. Salmonella typhi are crafty enough to evade detection by the immune system while nesting within our cells. When they burst out, the immune system goes berserk, prompting the bacterial horde to pump out endotoxins. This probably triggered the misery that I had experienced in Ecuador: severe headache, weakness, aches and pains, fever. I was fortunate to escape from the clutches of typhoid relatively lightly; 10 percent of people afflicted with typhoid fever die.45
Infectious diseases like typhoid and influenza, and parasites like hookworms and pinworms, arose from comingling with unspecified domesticated animals, but others have been traced to specific ancestry. Dogs are perhaps our longest-running animal associates—we go back at least ten thousand years together—providing us with watchful sentinels, hunting assistance, and possibly dog stews and steaks (as still practiced in many parts of the world, particularly Asia), but also rabies, whipworms, and our first introduction to the deadly scourge of measles. Cows gave us their milk, their meat, and their tuberculosis, as well as the much-feared anthrax. Goats furnished us with milk and brucellosis, also known as Mediterranean Disease, characterized by fevers, chills, weakness, headaches, depression, and weight loss; Napoleon Bonaparte suffered from symptoms consistent with brucellosis, and the diagnosis was confirmed in tissue samples taken from his body. Poultry gave us drumsticks and the mumps. Cats dispatched bothersome rodent pests but also infected us with the protozoan disease toxoplasmosis. Perhaps one in two Americans carries the protozoan parasite Toxoplasma gondii, which is usually harmless but can inflame lymph glands in the neck and cause low fever and fatigue, or, in people with compromised immune systems, severe damage to heart, muscle, and brain tissue. Horses were difficult to tame, but after humans domesticated them around three thousand years ago, they returned the favor by bequeathing us the common cold. Pigs gave us heavenly barbecue, along with the giant roundworm Ascaris lumbricoides.46
Roughly one out of every four people in the world is infected with Ascaris lumbricoides. This parasite begins its bizarre life cycle in the small intestine of an infected person, where the hardworking mother worm, up to a foot long, pumps out 200,000 to 240,000 eggs per day. Her progeny exit the body along with feces and, if they reach soil, take about one month to develop to the infectious stage. If an egg is unwittingly swallowed (children at two institutions in Jamaica were found to have ingested on average nine to twenty giant roundworm eggs a year), it hatches in the small intestine of the new host.
Now, if the giant roundworm larvae were content to just grow up, mate, and produce eggs in the small intestine, then infections with these parasites would be more benign than they actually are. Instead, like college kids with a yen to backpack through Europe or Asia, the larvae head out into the great unknown expanses of the human body for a sightseeing tour. First, they burrow through the lining of the small intestine and enter the circulatory or lymphatic system. The young parasites journey to the lungs, spend around two weeks fattening up in the lung capillaries, break into the alveoli air sacs, wander through the lower respiratory tract, shimmy up the larynx, and are then coughed up and swallowed by the host. This puts them right smack back where they started, in the small intestine. So why go through so much trouble? After all, from a biological viewpoint, all that effort of traveling around the human body is wasted, like calling a moving company and having them transport your belongings around the country for a few months before moving back into the same home.47
The likeliest explanation is that the small intestine is a pretty harsh place to live, even for a parasitic worm. You’re immersed 24/7 in a scalding bath of gastric acid, bile, and digestive enzymes; the intestine walls are always trying to push you farther downstream; the mucous membranes that you’re trying to hang on to have a tendency to slough off like mountain avalanches; a barrage of bulky human food pummels you; and oxygen levels are chronically low. By comparison, life in the tissues is a Mediterranean resort. The immune system can’t hammer an invader ensconced in lung tissue the way it can blitz intestinal pathogens, because lung tissue is especially sensitive to inflammatory attacks. Migrations of parasitic worms out of the small intestines is a change of scenery that provides a chance to grow larger and hence more reproductively robust.48
Most giant roundworm infections do not cause great harm to their human hosts—nor should they, because if they were deadly, we wouldn’t be here and neither would they. However, during their epic peregrinations about the body, they may get lost, and that’s when the real damage can occur. Giant roundworms have been found in the sinuses, pancreas, bile duct, gallbladder, liver, lower intestines, and appendix; they have caused cardiac arrest; they have exited the body through the ear and vagina, and from the bladder with urination. They can even infect unborn babies; a foot-long male roundworm was once recovered from a newborn child. Giant roundworms can be extracted or expelled with drug treatments, but reinfection is common. Infants, due to their fondness for eating soil, are easily contaminated. Giant roundworm eggs are virtually indestructible, resisting acid, alkaline, dehydration, and toxic salts.49
It’s worth contemplating the life of a roundworm, not only because they are a health hazard for billions of people around the world, but because their life cycle helps to explain how the hygiene hypothesis works. If you have the misfortune to acquire a highly specialized parasite, the last thing your body should do is to mount an extremely aggressive defense. The giant roundworm has coevolved with humans for thousands of years, so it is highly resistant to purging, and an inflammatory barrage strong enough to quickly knock out the roundworm would end up destroying innocent surrounding tissue. Instead, the immune system response is toned down to a level more appropriate for a long siege with a wily foe, and as a side effect, other foreign substances, such as grass pollen and cockroach dust, also get treated with kid gloves instead of brass knuckles.50
In other words, long ago in our evolutionary history we struck a kind of bargain—a truce among thieves—with parasites: In return for their not killing us (or not too quickly, at any rate), we grudgingly agreed to host them in our guts and feed them with our blood. Paradoxically, our immune systems became dependent upon early bouts of infectious diseases for proper calibration. Without the crucial intervention of infections, our immune systems remain immature and oversensitive. Truce or no truce, no one likes dealing with thieves, especially the kind that reside in our internal plumbing. A great sweep of hygienic innovations, inspired by the work of Pasteur, Koch, and other scientists—notably the widespread use of antibiotics—virtually eliminated parasitic horrors like giant roundworm from everyday life in industrialized countries, but in its place, spotless households are besieged with allergic diseases, and our former parasites are getting the last laugh.
The hygiene hypothesis, it should be noted, is far from perfect. Why, for instance, do some studies show that infections from a particular parasite alleviate allergic disease symptoms or markers, while other studies on the same parasite find the opposite result? Why do some parasites produce fewer inflammatory symptoms than others? Why are asthma rates decreasing in Western countries?51 Not because environments are becoming dirtier or because families are getting bigger. As for food allergies, no one knows yet if the hygiene hypothesis applies to them; so far the strongest results in allergic diseases have been with asthma and hay fever.52
Despite the many gaps in the hygiene hypothesis, researchers have found that therapeutic infection with parasites can produce impressive improvements in patients with chronic autoimmune diseases. Crohn’s disease is an inflammatory disease of the intestines, leading to fever, abdominal pain, diarrhea, weight loss, vomiting, rectal bleeding, arthritis, and painful nodules on the shins. Researchers at the University of Iowa in Iowa City asked participants with Crohn’s disease to down a drink with 2,500 pig whipworm eggs floating in suspension, every three weeks, for a total of twenty-four weeks. Pig whipworms were chosen because, unlike their human whipworm relations, they do not infect humans naturally, they hatch in the gut but politely refrain from venturing beyond their environs, and they are expelled after a brief period of colonization. Within three months, almost all of the Crohn’s disease sufferers who drank pig whipworm eggs went into remission. Because the participants knew what they were drinking, the researchers could not rule out a placebo effect, but even then the percentages were promising. Dr. Joel Weinstock, one of the authors of this study, points out that Jews may have higher rates of Crohn’s disease because they refrain from eating pork, have cleansing rituals, and tend to live in cities far from animals and animal waste, which may displace them from the protection offered by parasitic worm infections.53
Ulcerative colitis, a disease that shares many of the features of Crohn’s disease (both are grouped under the heading of inflammatory bowel disease), was also the subject of an experimental study by researchers at the University of Iowa and again produced positive clinical improvement in symptoms. Buoyed by the promising results of these small trials, larger-scale tests on the safety of parasitic worm therapy are now being carried out in Europe and the United States. Other researchers are investigating the applicability of using parasites to battle multiple sclerosis and type 1 diabetes. One day, Mom, Dad, or Doc may pop a couple of thousand FDA-approved whipworm or hookworm eggs into your apple juice (“a worm a day keeps the wheezing away…”) to go with your breakfast. Until then, however, some scientists worry that the message about the hygiene hypothesis is going in the wrong direction and risks undoing decades of public health measures to keep serious infectious diseases at bay.
Vaccines are of great interest in this regard. The logic of the hygiene hypothesis suggests that vaccinations should increase the risk of allergic diseases by removing childhood infections. Although there is preliminary evidence for this possibility—vaccinations against a species of bacteria responsible for respiratory tract infections may increase the chance of getting asthma, whereas chicken pox infections in early childhood may reduce the likelihood of eczema and asthma—most doctors strongly support vaccinations, arguing that the dangers of measles, mumps, chicken pox, and other classic childhood diseases greatly outweigh the risk and inconveniences of allergic diseases.54 Some parents may fret about the consequences of mercury and aluminum in vaccines in promoting diseases such as autism, but the 1998 study that originally sparked questioning about the link between MMR (measles, mumps, and rubella) vaccine and autism has been thoroughly discredited for manipulation of data, and the principal author of the study, the British doctor Andrew Wakefield, was stripped of his license to practice in the U.K. in 2010. Nonetheless, many people remain confused about the safety and efficacy of vaccines, which has led to an alarming jump in the prevalence of once-uncommon contagious and potentially deadly infectious diseases like measles and whooping cough among children in industrialized countries.
Ironically, while many scientists worry about the sharp rise in preventable infectious diseases, other individuals worry that bureaucratic inertia is bogging down the release of parasitic medications that could rapidly alleviate their serious allergic and autoimmune diseases. For a few thousand dollars, a person can cut the red tape and buy pig whipworm or hookworm eggs online today from shrewd enterprising companies. Down the road, when FDA-approved parasitic medications finally hit the market, they will provide a measure of safe relief for allergy sufferers.55
These kinds of regulatory innovations will take time to implement. In the meantime, for parents concerned about the possibility of allergies, giving children more exposure to sunlight, lessening dependence on the use of antibiotics and antibacterial hand soaps, and achieving a better balance of omega-3/6 fatty acids through increased consumption of animal fats and/or decreased consumption of omega-6-heavy vegetable oils (such as corn oil) are practical measures that plausibly decrease the risk of allergic disease.
Meanwhile, to prevent common infectious diseases like measles from regaining a foothold in our societies, parents should continue to follow the advice of doctors and vaccinate their children. The case of vaccinations is a good example of the limits of applying evolutionary theory to everyday health: Although our bodies were adapted for exposure to nasty bacteria, viruses, and other parasites, it simply doesn’t make sense to reinvite that nasty crowd back into our living rooms. It is more sensible to give scientists time to find harmless parasites to calm our immune systems down, and to let our children hang around farm animals in the meanwhile.
[In a 1987 study by Drewnowski and Yee] 90% of American boys were dissatisfied with their weights, the same number as among girls, but whereas all the girls wanted to weigh less, half the boys wanted to weigh more.
—CLAIRE M. CASSIDY, “The Good Body: When Big Is Better”
Ravens dot the wintry sunset over Sapporo. I scurry past precipitous snowbanks and walk-skate across a treacherous icy street. A staircase leads down into a shopping mall under the central train station. Shop windows gleam with fastidious replicas of Japanese delicacies: lacquered bowls bearing buckwheat or rice noodle soup and slices of fatty pork, rice topped with bright yellow omelets and rivulets of mayonnaise or ketchup, pork bones moored in curry stews. My stomach growls at the odors wafting out of the shop entrances, but because the first installment of my university researcher’s salary will not be paid out until the end of the month, I keep walking, looking for something cheap and filling.
I start to feel woozy from pacing up and down the corridors on an empty stomach. From the depths of my despair, I spy a lavish poster: In shiny pictures—for such is the extent of my command of the Japanese language—it promises a three-course meal, including miso soup, a salad, and a bowl of rice topped with salmon roe, for only 700 yen, or $8.50! I nearly weep in relief as I march into the restaurant, unperturbed by the upscale office workers gathered inside, the posh wood furnishings, the waitress smartly dressed in a traditional outfit. An advertised bargain is iron-clad, a penny saved with a hot meal to boot. Isn’t life sweet? After I squeeze onto a free chair at the bar, I am handed a leather-backed menu. Hmm. Most budget eateries that I frequent offer menus consisting of plasticized home-office printouts, but no matter, a special is a special. I flip through the pages but cannot find the meal combo advertised on the window. I keep flipping through the pages. It is hot inside the restaurant; I am still wearing my bulky, frayed, fifteen-year-old industrial-green winter parka. I search in vain through the pricey offerings. I gesture at the window and explain in my best broken English, “Food–special–window–outside?”
The waitress shoots back without a hint of a smile, “Lunchtime only.”
Oh dear. Far too late to make a discreet exit. Two women have ceased their chatter to survey the foreigner in an awkward predicament. Sweat starts to pour down my back and forehead, and my armpits begin to release alarm pheromones. What to do? Trying to mask my agitation, I flip through the pages again, front to back, back to front. I point to the cheapest offering I can find.
An Osaka salaryman next to me strikes up a conversation. Presently, the waitress places in front of me a fist-sized serving of rice, topped with a smattering of salmon roe. The salaryman and I both stare in astonishment at my dinner. He, evidently, is traveling on a business expense account, for he has ordered the same rice, plus a bowl of soup, a side of marinated fish, a salad, a frothy omelet, and a tall bottle of Sapporo beer. I fantasize what my restaurant meals would have been like if I had sold my soul to the corporate world instead of miserly academia. The salaryman asks with a note of incredulity, “That’s all?”
“I’m not hungry,” I reply, trying to sound convincing.
As I discovered after moments of humiliation like this, food in Japan is expensive, due to a confluence of high transportation and labor costs, limited growing season, shortage of arable land, and import barriers. At the other end of the cost spectrum, Americans enjoy access to the cheapest food in the world relative to income.1 True, bargains in Sapporo can be ferreted out here and there, like generously proportioned okonomiyaki pizzas made of cabbage, dough, and squid, with a squirt of mayonnaise, served up by a trim sixty-year-old chef just beyond the university gates, or brisk ramen noodle shops and rice bowl joints that take orders through vending machines that dispense meal tickets. In Los Angeles, on the other hand, when my college friends and I were hungry, we could order a heaping, steaming, savory plate of noodles, pork, and veggies, plus a beer, in bustling Thai Town; stuff our faces with pancakes, eggs, and sausage at Denny’s; grandly feast on Mexican-style rice, black beans, lettuce, shredded pork, and salsa at Chipotle’s; or fill our stomachs on a never-ending parade of salad, soup, pasta, pizza, sourdough bread, baked potatoes, bland apples, and ice cream at Souplantation, all for an astonishing ten bucks or less. No wonder the average Japanese man eats around three hundred fewer calories per day than his American counterpart, less than even the Chinese. The Japanese also have longer life spans than Americans and Chinese. Could the smaller food portions of Japanese have something to do with this?2 In the never-ending discussion of diet and health, the debate often comes back to calories. Is the amount we eat killing us? The answer is surprising and may have a profound impact on the way we choose to eat and live.
In a succession of experiments carried out since the 1930s, it has been observed that reducing the amount of food that animals eat causes some species to live longer. This “calorie restriction” effect has been found in diverse species. In 2009, the prestigious peer-reviewed journal Science published an article that seemed to seal the case for human participation in calorie restriction: In a two-decade-long Wisconsin study, monkeys that had been allowed to eat as much as they wanted died from diabetes, heart disease, and cancer at a faster rate than monkeys that had been allowed to eat just 70 percent of the calories permitted to the first group. Is this a no-brainer? Overeating kills, so is it time to get serious about cutting the calories? Many people have already reached this conclusion and voluntarily maintain a diet of reduced portions. However, there are a few wrinkles in this line of thinking. Although many scientists endorse the principle of calorie restriction, others are skeptical because the evidence on calorie restriction with humans has been minimal.3
Meanwhile, Shinichi Nakagawa and his colleagues at the University of Otago in New Zealand perused the results of more than a hundred calorie restriction experiments and noticed four surprising themes. The first is that the longevity benefit from reducing calorie consumption has been demonstrated mainly in animals that were bred for laboratory conditions: rats, mice, fruit flies, and yeast. Many wild animals have been tested, including fish, grasshoppers, and moths, but these don’t show the same dramatic improvement in life span when their food portions are reduced. No one knows why this is the case, but lab animals live in a peculiar world where food is never scarce, and thus some important pathway in their physiology may have been altered or lost through generations of controlled breeding. A lab animal’s appetite is uncoupled from the demands of life in a natural setting. By contrast, wild animals may be like Swiss timepieces, exquisitely honed by evolution to eat the right amount of food. It could be argued that humans in industrialized regions have also been exposed for many generations to conditions where food is in abundant supply, and therefore the calorie restriction effect might still apply to us—in other words, our genes may have more parallels to the genes of lab-bred rats and mice than to those of wild animals.4
The second wrinkle of the calorie restriction effect is that the life-lengthening result of calorie restriction is overshadowed by an even stronger impact from protein reduction. In other words, if you’re looking to pump more days into your life, cutting back on calories while increasing your protein intake may end up accomplishing nothing, but keeping your calorie intake constant while reducing meat and other protein sources may be the clincher. Reducing protein intake causes a decline in IGF-1 circulating in the human bloodstream, which may turn out to be a good thing, because IGF-1 has been linked to increased risk of prostate and premenopausal breast cancer.5
A third recurrent theme is that a reduction in calories and protein brings benefits only up to a certain point; after that, if calories and protein continue to be eliminated, the organism will begin to suffer adverse health. There exists a sweet spot, an optimal intake level of calories and protein where life span is maximized. In studies, cutting calories to half of the organism’s preferred intake and slashing protein by two-thirds yields longest life. Remember, these are estimates carried out across all species, including the laboratory animals that exhibit the strongest results from calorie reduction. For humans, the optimal levels of calories and protein may turn out to be different.6
The fourth issue to consider is that females tend to reap more benefit from calorie restriction than males. This amply documented sex difference has a worrisome implication: Cutting back on calories probably causes sexual desire to evaporate. Proponents of calorie restriction (they seem to be mostly men) are understandably less than eager to draw attention to this effect. The best argument thus far about why calorie restriction increases longevity is that extended hunger causes animals’ bodies to switch priority from reproducing to prolonging life. It’s analogous to a bear’s instinct to hibernate through a long winter rather than waste energy by lumbering around a snowy forest searching for nonexistent food and mates. Many scientists believe that food deprivation similarly triggers a diversion of energy away from hopeless activities such as trying to conceive when a mother has barely enough food reserves to keep herself alive, instead channeling those scarce calories into repairing the body and conserving energy for a better opportunity down the road, when food finally comes hopping down the path or sprouts from a branch.7
For females, holding off on babies yields a jackpot of savings in energy. For males, on the other hand, having sex now or later does not entail a dramatic shift in physiological effort. The bodies of males may therefore be geared to smaller increases in longevity when food intake is reduced.
As you can see, the edifice of this theory is erected, so to speak, on the axiom that calorie restriction shifts priorities from reproducing now to reproducing later. Besides draining sexual urge, half-starving yourself will transform you into an ill-tempered ogre. Not surprisingly, taking food away from animals makes them aggressive. I remember an occasion when my family was tardy in feeding the house cat. When I finally brought out its plate, rather than being grateful, our normally placid cat leapt at me and scratched my leg. If people who are well fed view society on benevolent terms, as they are forced to forgo greater quantities of food, their circle of sympathy will steadily shrink, from society to friends to family to close family, and finally to the self alone.8
To rub barbecue salt into an open wound, the latest round of news for calorie restriction boosters is a tad gloomy. A second set of monkeys is currently being tracked by the National Institute on Aging (NIA) in the United States, and the results so far, released in the fall of 2012, indicate that shaving calories didn’t help hungry monkeys gain extra years compared to well-fed monkeys. However, this most recent NIA experiment compared fit versus scrawny monkeys, while the previous Wisconsin study compared overweight versus scrawny monkeys. There may be only a slight difference in longevity between being fit and being scrawny (both are relatively healthy states), but a considerable difference between being fit and being overweight.9
Even if you’d rather eat ice cream while scientists quibble and the members of the Calorie Restriction Society practice dietary austerity, you may want to consider putting your dog on a diet. In a study of Labrador retrievers, half were allowed to eat until they were sufficiently (but not over-) fed, while the other half were allotted three-quarters this amount of food. By the time all the well-fed Labs had passed away (the last one survived to thirteen years, a ripe old age in dog time), nearly 40 percent of the underfed dogs were still alive (and irritably waiting, one presumes, to be fed).10
Although critics argue that the longevity benefits from calorie restriction are underwhelming, almost all scientists agree that the physiological effects are generally positive: These include reduced incidence of the most common human chronic diseases (diabetes, cardiovascular disease, and cancer), slowdown in cognitive decline, and lower levels of cholesterol, triglycerides, glucose, and insulin. The chief drawbacks are that a calorie-restricted animal stops growing, becomes less fertile, and is more vulnerable to cold and some infectious diseases. Taken to an extreme, calorie restriction imposes psychological and physiological side effects that few people would be willing to tolerate, but even a modest 10 percent reduction in calories—from buffet-style consumption to eating just enough to maintain constant body weight—is a supremely cost-effective ticket to a bonanza of health benefits.11
* * *
Although today the chief concern of many people in industrialized societies is reducing calorie consumption, for other places in the world the great struggle is avoiding starvation, and this was even more true in the past. This observation may seem banal, but an examination of the history of calorie consumption turns out to be fascinating. By examining this history, we can gain a better idea of why many people today struggle with health problems linked to calorie consumption, particularly obesity.
A few thousand years ago, if gamblers had wagered on which society would first beat the scourge of famine and rack up the caloric intake, the safe choice would have been the Chinese, based on their vast agricultural knowledge. The Chinese knew how to treat poor soil with organic wastes, ashes, manure, human waste, and river silt.12 By AD 0, they replaced slash-and-burn agriculture with complex crop rotations.13 They knew how to mix crops using plants like broad beans and ferns, and by the sixteenth century, they knew about the application of potash (minerals that contain potassium) and oil cake (the residue from seeds pressed for oil). Their authorities advocated plowing in the burned stubble from harvests. Through meticulous experimentation and refinement of farming practices, China was able to support a population of more than 100 million people in AD 1124; in comparison, the population of England, at under a million, was around the size of a large Chinese city.14
At first glance, the path of agriculture in the West seemed similar to China’s, albeit slower. Through trial and error, and observation, the Romans learned to employ chalk, dung, and ash and to intercrop lupin (a kind of legume), beans, vetches, and clover. After the collapse of the Roman Empire, crops were changed from two-field rotation to three-field, then four-field rotations of corn, clovers, grasses, and fallow cropping. Inland oceans and rivers provided convenient highways for commerce, and the riches gained from trade propped up a social class that was interested in further profit and the technical means of increasing that profit. The decimation of the European population from the Black Death in the fourteenth century—likely introduced by rats from China, ironically—broke the static pattern of manorial serfdom and freed the gentry to exploit their lands for profit. The disparity in wealth also guaranteed that while some people worked continuously and lived in poverty, others had the time and means to engage in scientific inquiry.
Despite the great effectiveness of Chinese agricultural techniques, Chinese knowledge had accumulated from trial and error and sharing of knowledge over the generations. There was no sustained effort in China—or anywhere else in the world, outside of Europe—to understand why these techniques worked, to discover what ashes, manure, broad beans, ferns, potash, and oil cake all had in common.15 Scholars were revered in China, but the scholarship concerned social relationships and was viewed as a means to gain access to prestigious mandarin employment, while commercial activities were disdained. Moreover, contact with other civilizations was relatively limited, due to barriers of mountains and long distances. Virtue, in the eyes of the Chinese, was found in honest rulers, stable societies, filial piety, hard work, and thrift. These were also the pillars of medieval Europe, but many of these lessons were forgotten as Europe turned toward capitalism and science.16
The key stumbling block to increasing agricultural yield was developing a proper scientific theory of the elements and of nitrogen in particular. One prominent step toward creating such a theory came from the Flemish scientist Jan Baptist van Helmont, who grew a willow tree from 5 pounds to 169 pounds in five years’ time, with nothing but water added to the plant and soil. The soil decreased in weight by just two ounces, which he believed indicated that the tree had somehow transmuted water into tree material.17 An excellent experiment; the conclusion was wrong, but the method was precise, and other scientists would be able to make progress. A critical step was to understand what the substance was in air that helped plants grow and what this substance had in common with materials like beans and dung. Like a net around a fish, the scientific theories connecting plant-promoting substances were drawn together in a frenzy of collaboration and competition among European scientists. In 1772, the Scottish chemist Daniel Rutherford succeeded in isolating nitrogen gas. The English scientist Henry Cavendish applied an electric spark to a mixture of oxygen and nitrogen gases, which produced nitric acid; this was combined with sodium hydroxide to create a solution of potassium nitrate. The extraction of nitrogen from the atmosphere was one of the most important intellectual breakthroughs in the history of humankind; without this discovery, the population of the world today would have remained close to the 1800 level, around a billion people.18
Extraction of nitrogen in a laboratory was one thing; ramping up the conversion of nitrogen into various forms of ammonia as artificial fertilizer to help feed the hungry masses was another. At the opening of the nineteenth century, there was no practical way of achieving large-scale nitrogen fixation with the crude technology that was available. By 1913, two German chemists, Fritz Haber and Carl Bosch, and the industrial juggernaut BASF had surmounted the technical challenges. For Germany, the timing was auspicious, because the outbreak of World War I in 1914 led to the severing of the British-controlled guano-nitrate supply from Chile, which had been essential for the manufacture of explosives.
In complete contrast to the gargantuan supply of energy (from hydropower, coal, and, these days, “natural” or methane gas) and physical infrastructure required in industrial nitrogen fixation, there is another way to extract nitrogen from the atmosphere and convert it into usable form. Legumes like peas and beans maintain a form of bacteria in their root nodules. In soil, the rhizobia bacteria are free-living souls, like a crowd of laid-back hippies. When they get a chance to migrate into root nodules, however, they transform into bacteroid structures, roll up their little sleeves, and get to work. The legume plant protects its oxygen-sensitive bacteroid workers by removing oxygen and feeding the rhizobia bacteria meals of glucose. In exchange, the rhizobia release phosphate and energy; the energy is used by the bacteria to split the bond between the two atoms of nitrogen gas, freeing the nitrogen to combine with hydrogen and become available for the plant to use in the form of ammonia.19
What is most remarkable about the rhizobia is the extraordinarily scant energy required by the bacteria to split the powerful bond binding nitrogen molecules. Industrial furnaces used to fix nitrogen require temperatures well beyond the range produced in ordinary fires, and thus electric furnaces with special heat-resistant protection are essential to industrial nitrogen fixation. Modern science has not yet figured out how the rhizobia work their nitrogen-splitting magic with such energy thriftiness. Some twelve thousand species of Leguminosae perform nitrogen fixation, though fewer than fifty of these species are employed in agriculture. It is extremely humbling to think that a tiny bacterium can accomplish with ease what humans require massive inputs of energy and complex furnaces to do.
Nevertheless, since coal and natural gas deposits have been relatively plentiful, the process of fixing nitrogen using the Haber-Bosch method is feasible, for rich nations at any rate. Before 1840, no inorganic nitrogen had ever been applied to crops. A hundred years later, more than 3 million tons of nitrogen were being applied to farmlands every year, with more than three-quarters of this amount coming from industrial production. By 1988, production of nitrogen had increased nearly thirty-fold. This massive increase in synthetic nitrogen and the food it yielded meant more people coming into this world, surviving to older ages, and getting bigger in size. The use of nitrogen fertilizer around the world is greatly skewed, however; very little fertilizer, for example, is applied in Africa, while huge amounts are used in the developed countries to support the raising of livestock, which are notoriously inefficient at converting nitrogen into human food. This is one reason why daily calorie intake varies so widely around the world.
If the Europeans take credit for the discovery of nitrogen and the subsequent explosion in food availability, they also deserve credit (or blame) for another technological innovation that had a profound impact on calorie consumption. For millennia, humans had been trying to solve the inconvenience of walking. Wheeled sleds were employed in Sumeria in 3500 BC. The Egyptians had horse-drawn chariots by 1600 BC.20 The ancient Romans constructed an extensive network of roads for their chariots. By AD 1650, London suffered from traffic jams caused by horse carriages, despite the considerable discomfort of riding in these contraptions. Passengers paid by the mile; inside seats cost twice as much as outside seats. Horses were changed frequently on long trips.
The first self-propelled automobile was invented in the eighteenth century, and ever since people have been obsessed with cars. In the twentieth century the United States became a global leader in churning out cheap cars for the masses. City planners all over America adjusted for the influx of cars by building sprawling suburbs that catered to, and required, a car. Not only in the United States but all across the world, people were changing their habits to accommodate the vehicle that everyone wanted to own.
At this point, a reader might conclude that the root of modern food-related ailments like obesity and diabetes lies in people eating a lot more food, due to the miracle of nitrogen fixation, and doing a lot less physical activity, due to the miracle of combustion engines and private vehicles. However, it turns out that neither of these common beliefs is supported by the evidence.
First, the food intake myth. The daily energy consumed through food in contemporary industrialized nations runs from about 2,300 kcal (kilocalories) among Japanese men and 1,800 kcal among Japanese women to 2,600 kcal among American men and 1,900 kcal among American women.21 What is surprising is that the average daily caloric intake of these overweight industrialized societies is about the same as among hunter-gatherer groups, with some hunter-gatherer groups below and others above the calories consumed of industrialized nations.22 Although hunter-gatherers ate about as much as we do today, they faced much greater variability in their food supply. In northern Australia, among the Anbarra, the daily energy intake dropped to 1,600 kcal during the rainy season and peaked at 2,500 kcal during the dry season. The calorie consumption of the Hiwi in the rainforests of Venezuela bounced between 1,400 and 2,800 kilocalories, depending on the season (plant foods were most plentiful at the end of the wet season). Thus, if any major pattern emerges in terms of caloric intake, it is that our hunter-gatherer ancestors lived on a dramatically varying diet, which swung between feast and famine according to the season and other hazards of fortune.
Another surprising finding concerns physical activity. Although it is commonly believed that people in hunter-gatherer societies expended much more energy than people in industrialized societies today, the evidence so far does not support this assumption. One common measure of physical activity level (PAL) expresses the total energy used in one day as a multiple of a person’s metabolic rate. For example, a PAL of 1 means that a person uses only his/her metabolic energy, i.e., the energy expended by breathing, thinking, digesting, etc. A PAL of 2 means that a person uses twice as much energy as his or her base metabolic rate. PAL allows us to adjust for the fact that people have varying levels of metabolism; a person who has a high metabolic rate can burn up a lot of energy by just sitting in one place compared to a person with low metabolism, so a good measure of physical activity needs to compensate for differences in metabolism. To determine the amount of energy used in a day, the best measure involves giving a person a drink of water that has been “tagged” with isotopes of hydrogen and oxygen. Measurement of these two tags in samples of saliva, urine, or blood allows measurement of exhaled carbon dioxide and hence the degree of respiration from metabolic processes.
Using tagged water, the average PAL among foragers was found to be 1.78 for men and 1.72 for women. Among industrialized contemporary societies with a high human development index (which measures income, literacy, and so on), the PAL of men was 1.79 for men and 1.71 for women.23 In other words, the energy expenditure of overweight contemporary industrialized societies is roughly the same as that of lean hunter-gatherer societies once metabolism is taken into account; or to put it another way, the cause of obesity is unlikely to be lack of exercise, because people in industrialized societies today use about the same amount of energy as people in hunter-gatherer societies.24
This finding has important implications for understanding obesity. All of us living in industrialized societies are aware of the stigma associated with obesity, and perhaps the longer-term health consequences of diabetes, high blood pressure, gout, and cancers associated with being overweight. Since food intake and energy expenditure levels today are roughly the same as during ancestral times (using the lifestyles of modern hunter-gatherers as a reasonable model for our ancestors’ lifestyles), why are obesity and diabetes so prevalent among industrialized societies and virtually nonexistent among our ancestors?
The first argument might be an objection that obesity has in fact been with us since the days of our earliest ancestors, so nothing has changed. It has been suggested that figurines of markedly obese women, found in Europe and dating to thirty thousand years ago, are proof that obesity existed at that time. However, no hunter-gatherer or small-scale horticultural group has ever manifested signs of obesity, despite having caloric intake and energy expenditure (adjusted for metabolism) within the range of contemporary industrialized populations. Thus the prehistoric statuettes may be representative of idealized feminine beauty, just as Barbie dolls and Japanese anime characters with huge eyes and exaggerated busts are fantasies more revealing of their creators than of real women.
Among the plumpest nonindustrial populations were the Inuit (the past tense is used in this paragraph because weight is changing dramatically among virtually all populations around the world). A male Inuit of Foxe Basin in eastern Canada measured on average 5'5" and 146 pounds, for a body mass index (BMI) of 25; women in the same group averaged 5' and 123 pounds, for a BMI of 24.25 By comparison, the average BMI in the United States is around 29 for both men and women; obese is defined as a BMI 30 or over.26 At the other end of the scale, Dobe!Kung males in Western Africa were a bit shorter (5'3") and a lot leaner (108 pounds), for a BMI of 19, while women were on average 4'11" and 90 pounds, for a BMI of 18. Since heat loss is reduced in bigger animals—bigger animals have more surface area to radiate heat, but their greater mass more than compensates for this loss—it makes sense that the Inuit and the!Kung, dwelling in the Arctic and sub-Saharan Africa, respectively, are at opposite ends of the BMI spectrum.
On the other hand, fat was likely considered desirable and sexually attractive in ancestral populations. In recent times, some groups in Africa and Oceania went to great lengths to fatten young people through force-feeding in preparation for marriage. However, the process was difficult, uncomfortable, and reserved for children of rich families who could afford fattening food and could do without the labor services of the participants. In societies where food was typically scarce, obesity was a sign of wealth, privilege, strength, and fertility rather than shame. To take one example, among the Massa of northern Cameroon and Chad, the lucky lad who was chosen for fattening went through a two-week gorging ritual. To make room in his stomach for the onslaught of food (twenty-nine pounds, in one observed case), he ate bitter roots that caused him to vomit and drank sour milk or other liquids that triggered diarrhea. He was then fed eleven meals a day of sorghum, milk, meat, and fat from six in the morning to four the next morning. The ordeal, marked by frequent vomiting, farting, pooping, and peeing, was considered painful and potentially hazardous. On the other hand, the fattened few were safe during the periods when most Massa suffered from greatly decreased food intake; the chosen were also considered the most sexually attractive.27 Despite this grueling ritual, the young men typically lost their weight once the force-feeding ended. (However, they were believed to gain weight thereafter more readily than others.)
Though fattening among the Massa was reserved for privileged boys, the typical rule across most societies was that fattening for marriage was for daughters—and what glories their corpulence commanded! In recent decades, among the Annang of Nigeria, privileged adolescent girls entered a fattening room and were fed copious quantities of food while refraining from any work. They slept on beds that were deliberately uncomfortable, to keep the girls rolling about and thereby softening their muscles, according to the belief. When the seclusion period concluded sometime between June and August, the girls emerged to dance in front of the villagers on two occasions, once in the village square and once in the market, naked save for bells about the waist, blue beads in the hair, and heavy brass bracelets around the legs, to show off their privileged rolls of fat. Among the neighboring Efik in Old Calabar Province, the daughters of rich families were fattened on a deluge of food and freed from physical labor, after which they were adorned with beads and bracelets and danced naked before family and townspeople “with an air at once arrogant and querulous.”28 As with the privileged young Massa men, gaining weight was not easy; despite all the force-feeding, some young Annang women were unable to gain much weight and remained moderately proportioned.
* * *
In view of the difficulty in traditional societies of attaining substantial weight, and the apparent similarities in terms of caloric intake and physical activity levels between nonindustrial and industrialized populations, why has obesity risen so dramatically in industrialized populations? One possibility is that the pattern of eating has changed drastically, with adverse consequences for health. In nonindustrial societies, as we discussed earlier, the number of calories people consumed varied over the seasons from feast to famine, while in industrialized societies, people’s caloric intakes are close to constant. There has been an explosion of interest in intermittent fasting diets, like the 5:2 diet (five days of regular eating and two days of fasting), because they seem easier to comply with than regular diets, but scientific studies on the effects of such diets are just starting to be undertaken. Small-scale studies following rats and humans for weeks or months of alternate-day fasting or intermittent fasting a few times per week seem mostly promising so far, with modest improvements in weight, body fat, and heart and brain functioning, as well as improved risk factors for diabetes and heart and brain diseases.29 (However, one study on rats found that the diabetes risk factors of abdominal fat and glucose intolerance worsened on an intermittent fasting diet compared to rats that ate freely or that were on a calorie-restricted diet.30)
Religious fasts provide an opportunity to assess the health consequences of seasonal fasting. Greek Orthodox observe three major fasting periods, during the Nativity, Lent, and Assumption. Fasters avoid eating dairy products, eggs, and meat, as well as fish and olive oil. Outside of the three major fasting periods, followers abstain on every Wednesday and Friday, except during the weeks of Christmas, Easter, and Pentecost. All told, 180 to 200 days have dietary restrictions. (Nowadays, apps on iTunes are available to help Greek Orthodox followers remember the injunctions.) Studies on the effects of these fasts show modest health benefits, including lowered levels of LDL cholesterol.31
During Ramadan, the ninth lunar month of the Islamic Hijri calendar, healthy males are expected to abstain from food and drink from dawn to dusk.32 Typically, one large meal is consumed after sunset, and a smaller meal is taken before sunrise, though some Muslims also eat again before sleeping. Studies of the health effects of the Ramadan fast show mixed results, which is not surprising considering the extensive geographical and cultural range of the more than one billion Ramadan followers.
Obesity, then, can be linked to changes in eating patterns, but the evidence for this is not very strong, so far. What about physical activity? As we noted previously, energy expenditure levels in industrialized societies are not that different from those in hunter-gatherer societies; moreover, since the 1980s, energy expenditure increased in the United States and Europe, just as obesity surged.33 Critics of the link between physical activity and obesity have pointed out that exercise just makes people feel hungrier and eat more, and the body compensates by lowering metabolism, obliterating any gains from working out.34
A key factor may be physical inactivity. Prolonged stretches of watching TV, sitting down, and commuting by car have deleterious long-term health effects, including weight gain and diabetes. Our ancestors rarely spent prolonged periods being immobile; they couldn’t, because that would have meant starvation, thirst, loneliness, etc. Instead, they were highly mobile; contemporary hunter-gatherers cover around 8.8 miles (men) or 5.9 miles (women) on foot each day.35 By contrast, the average American walks about 2.5 miles each day. The things that are done instead of walking—watching TV, sitting at a desk, and driving—are all associated with obesity, disease, and early death. Watching television is associated with an increased risk of obesity, type 2 diabetes, cardiovascular disease, and outright dying. The average American now watches nearly five hours of television a day. Each two-hour increment in watching TV translates into a 23 percent increase in the risk of obesity, a 14 percent increase in the risk of diabetes, a 15 percent increased risk of cardiovascular disease, and a 13 percent increased risk of dying.36
Working while sitting, as in desk or computer jobs, had less drastic but still unfortunate consequences, with each two-hour increment being associated with a 5 percent increase in the likelihood of obesity and a 7 percent increase in diabetes. By contrast, one hour per day of brisk walking is associated with a decrease in the likelihood of obesity by 24 percent and diabetes by 34 percent.37 Cars are also problematic. In an Australian study, people who commuted by car gained 4.8 pounds over four years, compared to 2.8 pounds for non-car-commuters.38 Long-haul truck drivers have an especially tough problem with obesity: The obesity rate (BMI 30 and above) among them is 69 percent, compared to 31 percent among the general population.39 The same problems afflict our pets: Dogs and cats that have to deal with living indoors, living in apartments, and being physically inactive also end up overweight and diabetic.
Now, some readers at this point will object: What is it about physical inactivity—watching TV, driving, and, for dogs and cats, being stuck all day indoors—that’s so harmful? Didn’t I just claim earlier that lowered energy expenditures are not to blame for the epidemic in obesity?
Several researchers have suggested that part of the reason that our pets are getting more obese is that their lives are boring; psychologists have also noted a connection between human obesity and boredom. Also, obesity rates are high in “boring” jobs that involve a lot of monotony (like driving trucks, cleaning buildings, factory work, and even construction jobs) and low in occupations that might seem sedentary but are intellectually stimulating (professors, teachers, artists). The usual claim is that the connection between boredom and obesity lies in stress, but stress is a tricky thing to define and measure. Who lives the more stressful life: a homeless person, a business executive with shareholders to placate, or a housewife burdened with social isolation and a philandering husband? Moreover, no matter how stress is defined, it has no consistent relationship with overeating.
Thus stress is not a helpful concept in understanding obesity. Rather, a key issue may be how energy is allocated within our bodies. Energy can be stored in fat cells, but it can also be used in powering the brain. People who have higher IQs and more education are at lower risk of becoming obese. It could be argued that highly educated people are less obese because they learn in college that low-fat foods are less fattening; however, groups like the Maasai traditionally ate a lot of fat in their diet but remained thin, and public perception about dietary fat and getting fat is not exactly a secret hidden in college campuses. Another argument about education and obesity is that the same willpower that gets people through college can also be applied to resisting tempting foods, but as pointed out earlier, obesity is not a problem of overeating; our lean hunter-gatherer ancestors ate about as much as we do today and expended about the same amount of energy.
An alternative explanation for the link between intellectual activity, boredom, and obesity is that the energy that could be channeled toward fat cells may instead be channeled toward fueling the brain, if the brain is occupied with challenging tasks.40 When we engage in mind-stumping tasks, our glucose levels drop. In other words, “mental effort” is more than a metaphor; it takes energy to reason intensely. That’s why glucose drinks and breakfasts improve mental functioning, even for dogs.41
As societies have become more peaceful and orderly over the decades and centuries, the day-to-day drama of finding food and a place to sleep at night and avoiding predators and disease has been eliminated and replaced by the safe but predictable routine of television, cars, computers, offices, factories, shopping malls, supermarkets, stationary bikes, and treadmills. Being free from the threat of assault and disease is a remarkable step forward for our species. However, the challenge of surviving in the wild has been replaced by the challenge of trying to stay awake amid maddening drudgery, and all of this drudgery may mean fewer calories getting used by our brains and more ending up stored in our fat cells. Indoor dogs and cats and not a few zoo animals might express the same regret, if they could only speak.
Other factors that may influence obesity include hormones, antibiotics, and birth control. It has been observed that pets that are neutered are at greater risk of putting on fat; with humans, men who have less testosterone and women who have less estrogen are at greater risk of becoming obese.42 Children who are delivered via Cesarean section or who use antibiotics may have an increased chance of weight gain because of alterations in their gut-microbe community. (Although the exact mechanisms are still being worked out, farmers have routinely exploited the fattening effect of antibiotics to increase the weight of their domestic animals.43) The precise details regarding the links between obesity, hormones, and antibiotics are still being worked out.
This brings up a fascinating paradox. Several studies have found that people who are slightly overweight, with BMI from 25 to 30, tend to live longer than people who are considered to be normal weight (BMI from 18.5 to 25) or obese (BMI 30 or greater). Part of the reason may be that sick people and smokers tend to be thinner, but even after controlling for such possibilities, the overweight-longevity paradox remains.44 There are at least two possibilities why being overweight may be healthier than being “normal” weight. Chronic diseases tend to result in loss of weight, muscle, and bone mineral density. Also, fat could help sequester and buffer the effects of toxins.45
Apart from the question of the ideal body type for long life or good health, there’s another important consideration that influences many people: What’s the ideal body type in the eyes of those we wish to attract? A surprising and perhaps disturbing conclusion from this research is that we tend to overshoot on our estimates of what it takes to look beautiful. According to studies of American college students, men want to be more muscular and bigger than women actually prefer; conversely, women want to be smaller, shorter, and more toned and have longer hair and bigger breasts than men actually prefer. What’s going on? Why do we go through all this madness of trying to adjust our appearance if our partners are really not happy with the results?46
There are two possible explanations. The first possibility is that the important thing might not be the end objective; it might be more important for us to just have a strongly motivating goal in mind. If you are looking to attract a particular type of person, then having an exaggerated notion of the ideal body may be the simplest option available for achieving that goal.
A second, more likely explanation was offered by three of my colleagues at UCLA, David A. Frederick, Daniel M. T. Fessler, and Martie G. Haselton. They reasoned that a runaway competition for prestige takes place whenever we think about bodily characteristics and compare ourselves to others. We try to outdo others—that’s human nature. Never mind what someone else wants; that’s a pretty tough one to figure out, as any couple can attest. Just go one better than your peers, or imitate the most popular and richest public figure you admire, and you’ll have an easy guide. Some Hollywood starlet wears fur boots and oversized shades and dyes her hair blond? Some Hollywood actor pulls off his shirt to reveal razor-cut abs? Got it. Such efforts might not be exactly what our partners want, but our minds are designed to make us compete against our peers in a silly but intrinsically human game of envy and status-seeking.47
* * *
The Greek island of Ikaria is famous for having some of the longest-living people in the world. Is this due to their diet or something else? To get a better sense of how Ikarians achieve their longevity, I catch a ferry from Athens to Ikaria, just off the shores of Turkey. My Ikarian friend George is an easygoing guy, quick to grin, always willing to chat, never in a hurry. He works at a grocery store. He wears no watch. During one visit to his store, George confides his wisdom to me, the key to Ikarian long life: “Great food. Great wine. Great sex.” I ask him to repeat it. He obliges: “Great food. Great wine. Great sex.” I heard him the first time, but he has an expression that I can’t read, something between joy and absolute contentment—the ingredients to long life. After George and I run out of things to talk about—and after I get anxious about time spent away from my writing duties—George rings up my purchases: bread crisps, lentils, broad beans, chickpeas, cucumber. I take the road back to my hotel, a narrow lane hugging a cliff, the restless sea surging below.
Many people have visited Ikaria to learn about the secrets to long life. National Geographic has been here, a slew of scientists, Oprah’s crew, all wanting to know how the people here live to such a ripe old age. The Ikarians I talk to dismiss the idea that their diet is the key to longevity. The real reason: no stress. The favorite saying on this island is “Don’t worry.” People talk slowly here. No rush, no worries. The magic works wonders on me. Every morning, I wake up beaming. Crisp air, bright sky, glimmering ocean.
One afternoon, I walk into a restaurant in Ikaria to return a glass bowl that had been lent to me. There are four ladies at a table, smoking and chatting. I often see them in the restaurant at this hour; by the dock, groups of men are also chatting, waving their hands like orchestra conductors, drinking coffee or the local brew, ouzo. The ladies ask me when I am leaving Ikaria. “Tomorrow,” I reply.
The owner of the restaurant points to an “Ikarian Clock” on the wall. The clock has no hands.
All day, I have felt anxious about not getting work done, about not being able to make enough contacts or friends on the island, about money worries. I searched for flights and ferries out of Ikaria, ways of getting to a library, so I could push ahead with my schedule. After I see the Ikarian clock, though, something in me clicks. There is something extremely inviting about a land where time doesn’t dictate your life.
I ask a young filmmaker on the island if she has eaten dinner. It is after 6:00 P.M. She laughs exuberantly, as if I just delivered the best punch line she has heard in ages. Dinner? She hasn’t eaten lunch by that point. What’s the rush?
Perhaps I won’t be leaving the next day after all. Some things can wait … can’t they?
* * *
If the Mediterranean diet is the gold standard of Western nutrition, then the Cretan diet is the pinnacle. The famed traditional Cretan diet was based on bread made from wheat and barley, tomatoes, dandelions and other mountain greens, cabbages, eggplant, okra, leeks, onions, radishes, olives, grapes, the “poor man’s meats” (beans, peas, lentils, chestnuts, almonds, walnuts, and peanuts), some goat and lamb, fish, goat cheese, snails, and copious olive oil and red wine. Cretans had notably longer life spans than other citizens in the Mediterranean Basin. However, Cretans complained that their olive-oil-based diet left them hungry; 72 percent of families surveyed in 1948 mentioned meat as their favored dish.48 During the following decades the Cretan people made good on their unfulfilled wishes. By 2010, the average middle-aged Cretan man ate around four times as much meat, almost twice as much pasta, and half the amount of olive oil and bread.49 He was a spindly 139 pounds in 1965, but in 2010 he weighed around 183 pounds. (Cretan women are even more obese).50 The rate of type 2 diabetes also spiked.51 Paradoxically, Cretan men may eat fewer calories per day now than in the 1960s, due primarily to reduced use of calorie-rich olive oil.52 If we wish to recommend the Cretan Mediterranean diet as the best, we should understand why Cretans were eager to abandon their traditional diet and why obesity rates were quick to jump upward despite the reduction in calories.
As a first guess, you might think that driving and the mechanization of farm work have cut back on the physical demands of Cretan farmers. After all, they used to burn more than 3,000 kcal per day on the job, but many Cretans now lead a sedentary lifestyle.53 The reduction in physical activity could certainly be a major factor in burgeoning Cretan waistlines. However, Greek children living in rural areas are generally more obese than city kids, even though rural kids are also more physically active and more fit, by measures of running, jumping, throwing, and so on.54 As previously mentioned, the key to obesity does not necessarily lie in energy intake or usage; rather, the answer may lie in physical inactivity, TV, cars, and boredom. Crete, in particular, went from being a place where walking and riding donkeys was the norm to something like a Grand Prix race circuit, with cars zooming madly from village to village, despite the compactness of the island.
I have lunch with a young family in one Cretan village. The father is a truck driver and busy that afternoon. The mother, pale and pretty, eyes darting nervously behind her spectacles, does her best to look after her three children, two boys and a girl. Lena serves us a lovely meal of slow-cooked goat, potatoes fried in olive oil, yogurt, and a salad bathed in olive oil. There is a telephone call; Lena goes out, waits for a school bus, collects her daughter, then holds her hand as cars careen by in either direction before they can cross the street back to their modern, spacious house. One of the boys gulps down his meal so that he can get to the part that he really wants to eat, the sweets. The other boy is extremely hyperactive and races outside as the mother calls to him to get inside and eat lunch. The girl is quiet and chubby and wears glasses.
“I want her to lose weight,” the mother says wistfully. After lunch, all three children sit down to watch TV; first one show, then another. Lena is prediabetic. I ask her how much exercise she does every day.
“I have no time for exercise,” she answers.
Given the glorious surroundings and the mild, sunny climate, I am surprised at first, but upon reflection, I realize it is the same answer that any of my friends with kids might give in California, which has a mild, dry climate like Crete’s. When Lena drives me to the village, I suggest that we walk instead. She seems puzzled, then grateful for the chance to exercise—but it is less than a five-minute walk.
As a counterpoint to Crete, consider the Greek island of Hydra, situated about sixty-two miles southwest of Athens. Hydra has been a magnet for writers, artists, and musicians; Leonard Cohen was productive during his frequent stays there. Due to the close proximity of the hills and the steep terrain, the island’s roads have never been favorable to motorized vehicles. Donkeys and getting about on foot are the best forms of transport here. In 1991, the Piraeus prefecture government formalized the status of Hydra as a car-free haven. The island now pulls in droves of tourists, and it’s easy to understand why, once you wander along the maze of lanes, with nothing to overtake you except for plodding donkeys, no noise to disturb your peace except for church bells and cats. Hydra is scaled to human walking distances and speed. Complete the picture with the Mediterranean weather, the glistening waters, the ready access to the company of other people, and the bounty of red wine, and you can begin to understand why artists found more inspiration here than in the rush of city life.
Ironically, ever since Greece slipped into a debt crisis, the quality of life has improved in places like Athens. When I first arrived in Athens four years ago, at the start of the recession, the air was the color of pea soup and the streets were choked with cars, motorbikes, taxis. Now the streets are quieter. My Athenian friend and I hike to the top of a hill overlooking Athens. We are able to see far across the valleys, the hills sparkling with whitewashed homes, the cargo boats plying the ocean. After the recession began, many people left the city, returning to the countryside to look for work. People in Athens started using their cars less; some people took up cycling. The air quality showed improvement in concentrations of notorious acid rain components like nitric oxide and sulfur dioxide, and the ozone layer was replenished, as vehicle emissions decreased (though a new tax on oil use caused people to switch to burning wood, causing smog levels to increase).
When Greece’s economy finally revives, people will likely go back to their old ways, ditching the bicycles and driving cars again, polluting the air and erasing any health gains attained from the temporary flurry of increased exercise. The reason Hydra is a car-free paradise has little to do with farsighted city planning and much to do with being located on hilly terrain on a small island. This is not to say that it is impossible to ban cars; around the world, many communities, particularly in Europe, and particularly islands, forbid or greatly restrict car traffic to make their streets safe and quiet. Once this is achieved, the communities become attractive places to visit and live, and much better for the waistline.
* * *
Another region renowned for its diet and health is Okinawa, an island group that is part of the Ryuku Arc in southern Japan. After reading about the miraculous food and health of the Okinawans, I am eager to see the tropical islands with my own eyes and to sample famous dishes such as bitter melon, the zero-calorie root extract known in English as konjac or devil’s tongue, and pig’s ears. At the first opportunity, I catch a plane from Sapporo to Naha, the Okinawa Prefecture capital. Back in 1949, Okinawans consumed on average 1,800 kcal per day, yet exertions from their mainly farming lifestyle burned up around 2,000 kcal per day, resulting in a deficit of energy and wiry proportions (the mean BMI was 21.2). Not only did they consume few calories; their protein intake of 1.4 ounces per day made up just one-tenth of their energy intake. Most of this protein came in the form of miso soup (fermented soybean paste mixed with dried fish, kelp, or shiitake mushroom stock) and tofu. Some scientists believe that the calorie-restricted traditional diet accounts for the robust health enjoyed by the Okinawans several decades later, when the average life span stretched out to 83.8 years, a full year longer than people in mainland Japan, already the world’s longest-lived country, and five years longer than Americans. What made this achievement especially remarkable was that Okinawa was considered to be Japan’s most impoverished, backward region.55
True to billing, the topaz waters around the islands are a delight to snorkel, though I stupidly skimp on sunscreen, hoping that the melanin in my skin will shield me from sunburn. Dream on! The skin on my back, after months of enduring blizzards and frost in Ottawa and Sapporo, blisters like pork fat on a grill. As for the remarkable age-defying Okinawan cuisine … I find instead sausages, Spam, eggs, and burgers, everything deep-fried, stomach-clingingly greasy. What happened?
In a plot twist the Marquis de Sade could not have devised with more cruel irony, the prefecture went from being Japan’s healthiest to one of its sickliest in just a few decades. The “26 Shock,” as locals call it, saw male life expectancy nose-dive from fourth place among Japanese prefectures in 1995 to twenty-sixth place five years later.56
To sketch out the dietary debacle of Okinawa, we need to go back to April 1, 1945, the day when 50,000 troops drawn from the XXIV U.S. Army Corps and the III Marine Amphibious Corps landed. After the Battle of Okinawa, or the “Typhoon of Steel,” as locals refer to it, weary Okinawan survivors spent the first few months in internment camps, completely dependent upon American rations: Spam, biscuits, dried ice cream, powdered milk, Lucky Strikes, even military jackets for those who had no clothing left. The humaneness with which they were treated by the American occupiers was sometimes overshadowed by the brutal incompetence of the postwar administration of Okinawa. The islands became known as a dumping ground for unwanted bureaucrats (some twenty-two bureaucrats cycled through the top post during twenty-seven years of occupation) and unsavory soldiers. During one half-year crime spree in 1949, American soldiers perpetrated twenty-nine murders, eighteen rapes, sixteen robberies, and thirty-three assaults on the Okinawan populace.57
Okinawa became a Cold War pawn. The Japanese government and imperial household, eager to be rid of their American conquerors but also valuing the Americans as a counterbalance against the Russians, made secret overtures to hand the Okinawan islands over to the United States as a convenient location for American military bases. Okinawa fell under the trusteeship of the U.S. military (officially the U.S. Civil Administration of the Ryukyu Islands, or USCAR) and became a critical staging point for military conflicts in Asia. USCAR played up the cultural “Ryukyu” distinctiveness of the Okinawans (who have a different cultural history and language than Japanese mainlanders), hoping to drive a wedge between the locals and the Japanese, and built lavish cultural friendship centers around the islands. Okinawans quickly became hooked on beef, coffee, fast food, cars, and other staples of the occupiers, tossing aside the elders’ mainstays of sweet potatoes and seaweed as famine food. As much as the Americans were an oppressive and much-hated presence on the island, native Okinawans couldn’t help but adopt the American diet and lifestyle.
One night in Naha, after searching in vain for wholesome traditional Okinawan food, I end up in an open-air bar just off the main drag, where a barmaid shakes cocktails under a strip of electric blue lighting and brays at customers’ jokes. I chat with a middle-aged Ryukyu man with puffy bags sagging under his eyes. “We don’t like Japanese. We don’t like Americans,” he mutters drunkenly.
Trapped in the crossfire of empires, politics, and war, Okinawans have much to be resentful about. This time around, however, the enemy is not a soldier in a uniform wielding a rifle or bayonet but the burger, fries, and soft drink wielded by a pimply teen in a different uniform, as well as the car used to get to the fast-food joint. The evil rotting the prefecture’s health comes in the form of cheap and addictive processed foods, the availability of motorized vehicles, the convenience of one-stop shopping at a supermarket or mall instead of visiting scattered stores, the television that obliterates social life, and the steady smoking habits of its citizens. As a result, Okinawans have experienced a surge in lung cancer rates, type 2 diabetes, waistline size, and suicides, and the aforementioned drop in life expectancy. As one doctor in Okinawa has put it, this is the second Battle of Okinawa, fought behind cultural lines, with perhaps just as many lives at stake.58
* * *
This chapter has so far dealt with calorie intake and consumption. However, we should not neglect the topic of what happens to food as it exits our body (or refuses to exit, in the case of constipation sufferers, who comprise some 15 percent of people in North America59). Throughout our evolutionary history, squatting was the normal way of having a bowel movement. Sitting toilets, which became common in Western nations from the nineteenth century onward, create an unnatural 90-degree bend for the passage of fecal material, and thus straining is required to expel feces. When we squat, this angle is straightened out completely, and therefore much less time (around one minute to complete a bowel movement from a squat versus two minutes on a sitting toilet, according to one study) and effort are required to expel feces. This might explain why constipation, hemorrhoids, and diverticulosis (a condition causing pouches to form in the colon) are much more common in Western populations than in Asia and Africa, where squat toilets are the norm.60
Online stores sell kits to convert sitting toilets to squat toilets, or you can build your own convertible squat/sitting toilet using online examples as guides. Be forewarned: If you didn’t grow up using squat toilets, it takes practice to learn how to poop from a squat. At least one study has found that there may be increased risk of a stroke from shifting to a squat-style toilet, due to the effort involved in squatting and standing, so the elderly and people with high blood pressure should consult with a physician before switching to squat toilets.61
When the hype is greater than the science it burns all of us.
—K. LANCE GOULD, quoted in Shari Roan, “A Slow Change of Heart”
Most people today agree that something is wrong with our lifestyle habits, but there is sharp disagreement among both experts and the public on what needs to be done to restore our health. Are today’s food and health activists on the right track or misguided? I met with three of the leading proponents of nutritional advice—Dr. Dean Ornish, a cardiologist and proponent of low-fat diets; Sally Fallon Morell, a booster of traditional American farm diets; and Mark Sisson, an ex-Ironman athlete and a blogger and writer on the Primal (Paleo) lifestyle—to see why smart people reached opposing perspectives on the optimal diet. I also visited food idealists in Australia, Canada, and the United States who, with courage and determination, are trying to change the way we live and eat or raise food, particularly foods that are more ecologically sustainable; happily, it turns out that eco-friendly foods are also more suitable for our nutritional needs. As we shall see in this chapter, however, these activists are being confronted with major hurdles due to the nature of capitalism and our fear of novel foods.
* * *
Dean Ornish is a busy man. Besides teaching medicine at the prestigious medical school at the University of California, San Francisco, Dr. Ornish was appointed by President Barack Obama to the White House Advisory Group on Prevention, Health Promotion, and Integrative and Public Health. He had previously been appointed to the White House Commission on Complementary and Alternative Medicine Policy by President Bill Clinton, and has served as “a physician consultant” to President Clinton since 1993 and to several members of Congress. Through his numerous books and articles, Dr. Ornish advises the public to eat less fat (preferably around 10 percent of their total daily calories), stay away from saturated fat and cholesterol, eat little meat, limit alcohol consumption, and eat a lot of whole grains. (In his other suggestions, such as eating vegetables and fruits, staying away from processed foods and sugar, spending time with loved ones, and exercising, Dr. Ornish is in agreement with most other food and health writers.) In several studies that he led, there is evidence that his low-fat/low-meat diets, in combination with moderate exercise, stress management, cessation of smoking, and group psychological therapy, lower the risk of heart disease without the use of lipid-reducing drugs.
This brings up three important questions. First, is it the low-fat and low-meat diet that does the trick in reducing heart disease, or are the lifestyle interventions of exercise, stress reduction, smoking cessation, and group therapy the real key? In conversation with Dr. Ornish, I point out the “Spanish paradox”: Spanish people consumed 30 percent more fat in 1980 than they had in 1966, particularly saturated fat (a 48 percent increase), yet heart disease decreased over the same period; in Japan, there was a similar postwar increase in fat and cholesterol consumption while heart disease also dropped. Dr. Ornish responds, “One has to be very careful about drawing conclusions from just looking at one factor in a population when there are so many other things that have been changing during that time as well.” Fair enough—the authors of the “Spanish paradox” study themselves were skeptical that increased consumption of fat in Spain led to decreased heart disease, suggesting instead that increased antioxidants in the Spanish diet from eating more fruits could have been the real reason behind lowered rates of heart disease (wine and sugar consumption dropped slightly). Conversely, perhaps the belief that saturated fat is artery-clogging was so deeply ingrained in the minds of the study’s authors that the possibility of saturated fat lowering heart disease was literally unthinkable and heretical to them. Increased fat in the diet may replace foods more dangerous for heart health; for example, carbohydrate-rich diets (the Spanish diet in the 1960s was based heavily on bread, potatoes, pulses, and rice) raise serum triglyceride and VLDL (very-low-density lipoprotein) cholesterol levels, both major factors for heart disease.1
The second important question to ask: Does a low-fat, low-meat diet reduce overall mortality? After all, it’s not very encouraging if we avoid the risk of heart disease but increase our risk of dying from something else. When I showed a video of Dr. Ornish to one of my friends in Los Angeles, she said, “Oh, he looks healthy. He’s the same age as you?” She scrutinized the screen. “He has a lot of hair.” I’m forty-one. Dean Ornish is twenty years older than me. So perhaps he has figured out the secret to long, healthy life. In some respects, Dr. Ornish’s suggested diet looks similar to the diets of the peoples with the greatest longevity (Okinawans, Nicoyans in Costa Rica, Sardinians, Ikarians) and indeed of most people in the world prior to industrialization. It’s low in meat—our preagricultural ancestors did a pretty good job of hunting out the big mammals, and climate change mopped up the rest—and high in plant foods. Also, as discussed earlier, the link between low protein intake and longer life has been studied and demonstrated in various animals, and it’s likely that the human life span may benefit from low protein (especially low animal protein) intake as well.
This link between protein restriction and longevity is also consistent with evolutionary biology: Nature favors longer life spans in animals that don’t have adequate nutrition to compete and reproduce at an earlier stage in life. To put it another way, eating meat and fat may help you be fertile, attractive, and strong at a younger age, but it will also help you into the grave a bit faster.
When I suggested the evolutionary biology scenario to Dr. Ornish, he was not fond of this interpretation—“I’m not sure that natural selection explains everything,” he says. He believes that his diet promotes health at all stages of life, young and old, but I doubt any sumo wrestler or weight lifter would win a title on Dr. Ornish’s low-fat, low-animal-protein diet. Girls who eat a lot of meat and dairy tend to reach menarche (their first menstrual bleeding) at an earlier age, and girls who have early menarche tend to die younger; women who lack body fat are more likely to be infertile.2
Additionally, a diet that promotes a long life span in youth may not necessarily be an effective diet for an elderly or sick person. The major health risks for a younger person stem from chronic diseases like cancers and heart disease, which develop over the course of decades. For an elderly person, by contrast, the important task is to weather any illness that strikes, in which case eating more animal protein may promote longevity. Also, people who are moderately overweight tend to live longer, as previously discussed, and one possible reason is that metabolic reserves may enable sick people to overcome disease.
The third question to ask with regard to a low-meat, low-fat diet: Is it easy to follow? A typical set of meals for Ornish and his family might include whole-grain cereal with soy milk and fresh fruit, whole-wheat toast, and pomegranate or orange juice, along with a cup of tea or coffee; alternatively, he might fix an egg-white omelet with spinach and mushrooms, or low-fat cheese or turmeric (reputed to have anti-inflammatory benefits). As a treat, Ornish and his family indulge in whole-grain pancakes or waffles with a little maple syrup. The family takes daily multivitamin and fish oil supplements. For dinner, they serve vegetables like corn, broccoli, and cauliflower (cooked in a steamer to preserve most of the flavor and nutrients), along with a few prawns or some fish. He argues that foods can taste delicious without adding a lot of fat, salt, and sugar, which he believes mask the true flavors of food.3 Some health professionals bemoan the difficulty in getting patients to comply with Dr. Ornish’s relatively bland, low-fat, low-salt, low-sugar fare. Still, it seems reassuringly familiar, the kind of food that most doctors and nutritionists today would recommend.
* * *
At the opposite end of the dietary spectrum are the nutritional activists who advocate a high-fat, high-meat diet. On a shimmering blue morning, a woman with a tidy press of white curls greets me at her farm. Sally Fallon Morell is the co-owner of and the force behind P. A. Bowen Farmstead, a sixty-acre farm an hour’s drive from Washington, D.C. Sally proposes that we tour the cheese-making operation housed inside. We don white coats and hairnets, dip our plastic shoes into antiseptic pools, and stroll through sparklingly clean rooms holding racks of cheddar and blue cheese in various stages of processing. Leaving the building, we walk along dusty roads to the pasture area, where chickens roam in grass recently vacated by cattle and feed on maggots that have emerged from the cattle dung. We pass a fish pond stocked with bass, sunfish, catfish, koi, and minnows, along with a handsome flock of sturdy Silver Appleyard ducks, then trudge over to a patch of forest where a herd of hogs, a heritage breed of Berkshire, Tamworth, and Spotted Pig, grunt excitedly in response to Sally’s shrill call. Besides one day providing meat, their job is to clear undergrowth, eventually rendering the forests suitable for the cattle to range through. When we amble over to a herd of grazing cattle, Sally pauses to enjoy the sight.
I’ve been walking around in a button-up shirt and stiff black dress trousers under a hot sun, so I’m relieved when we return to the main farm building. Today is the weekly chicken slaughter day. Under the shade of a roof, a team of men and women, young and old, work on a mini assembly line, slitting, bleeding out, scalding, and gutting a pile of chickens as country music pipes in the background.
When Sally decided to throw her full effort into this farm, some people raised eyebrows—after all, she grew up in an affluent Los Angeles suburb and is in her midsixties; her husband, a farmer from New Zealand, is eighty-eight, though vigorous. The farm is still in its early stages and has yet to turn a profit—but how can it? She feeds the chickens grass peas from Pennsylvania instead of cheaper genetically modified soy; she doesn’t use antibiotics on her cows; she doesn’t pasteurize her milk; her animals are all free-range. It’s a noble effort, but she admits to “sleepless nights.” As she says, “I’m the one who wakes up in the middle of the night. I have tremendous sympathy for farmers.” Her husband helps with tractor work, but Sally is the one who pours her money and soul into the farm.
Sally Fallon Morell is a fighter in another way; she’s perhaps the most controversial nutritional activist in the United States today. The bestselling book that made her famous is provocatively titled Nourishing Traditions: The Cookbook That Challenges Politically Correct Nutrition and the Diet Dictocrats (written with Mary Enig, a nutritionist and biochemist, and first published in 1995). The introduction ranks among the most rousing and incendiary calls to arms ever penned in a cookbook. Sally and Mary take aim at the nefarious “Diet Dictocrats,” whose sundry ranks include “doctors, researchers, and spokesmen for various government and quasi-government agencies,” such as the Food and Drug Administration, the American Medical Association, the National Institutes of Health, medical schools and nutrition departments, and the American Cancer Society and the American Heart Association, which are “ostensibly dedicated to combating our most serious diseases.”4
Sally and Mary’s book made waves by insisting that a healthy diet includes a lot of fat (including saturated fats), cholesterol, salt, calcium, raw milk, and fermented foods, and few to no soy products; basically, it’s a traditional American farm diet. In the book, Sally approves of the “five B’s”: bacon, butter, beef, sourdough bread, and blue cheese.5 (When I meet Sally on her farm, she points out that beans are also praiseworthy.) Further fanning the flames of controversy, Sally and her colleagues offer legal assistance to farmers who sell raw milk—illegal in parts of the United States and all of Canada and Australia, but legal in most of Europe—and argue for the merits of a raw-milk formula over breastfeeding for women who are deemed unsuitable for breastfeeding.6
Though one might naïvely suppose that Paleo/low-carb practitioners would be close allies in the promotion of animal-rich fare, Sally has castigated the Paleo diet for excluding agricultural products like grains, beans, and dairy, and for being too miserly with allotments of fat and salt. As she wrote on her foundation’s Web site, “What does it do to the psychology of a growing child … to deny them ice cream (homemade, of course), whole milk, sourdough bread with butter, baked beans, and potatoes with sour cream?” She contends that children “need to grow up on a diet that says, ‘Yes, you may,’ not ‘No, you can’t.’”7 The passage is a beautiful example of the impassioned and intuitive arguments that have made Sally and her food activist organization, the Weston A. Price Foundation, a force to be reckoned with in the nutrition wars convulsing the American dietary landscape.
One aspect that has drawn the ire of traditional and Paleo followers is that Sally and her coterie have claimed the mantle of Weston A. Price. Price was a Canadian-born dentist who practiced in North Dakota and Ohio. Beginning in 1931, accompanied by his wife, he examined the link between dental health and food among various groups around the world, including the Swiss, Celtic fishermen, South Pacific Islanders, African tribes, and native groups throughout the Americas. Weston A. Price concluded that the introduction of Western processed foods, particularly sugar and flour, hastened the development of cavities. Conversely, a diet consisting largely of traditional food, from fish to moose to coconuts, protected against cavity formation and promoted good physical health overall.
To go from the conclusion that almost all traditional diets free of white flour and sugar were healthy to the assertion that a healthy diet is only one that includes relatively high levels of fat, cholesterol, and calcium is an interpretation of Price’s observations. By comparison, another organization that has adopted Price’s name, the Price-Pottenger Nutrition Foundation (formerly known as the Weston A. Price Memorial Foundation), makes the case that healthy traditional diets include “minerals and fat-soluble vitamins found in butter, sea foods, fish oils and fatty animal organs,” “raw, unaltered proteins from meats, sea foods, nuts, raw dairy and sprouted seeds,” and “sweeteners rarely and sparingly.”8 This is a milder, more inclusive set of criteria than the Weston A. Price Foundation’s, but how many Americans have heard of the Price-Pottenger Nutrition Foundation? With such a blasé stance and no engagement in mudslinging, PPNF is like a prim wallflower at a college party, destined for obscurity. Moreover, a diet of bacon, butter, beef, sourdough bread, and blue cheese resonates with more Americans than, say, a traditional Okinawan diet of sweet potatoes, bitter melon and copious greens, fish, soybean products, and small amounts of pork, never mind the science supporting the Okinawan diet.
Weston A. Price, the dentist, was correct in surmising that traditional diets from any part of the world were effective in protecting the health of the eaters. The specific traditional American farm diet proposed by Sally—the six B’s of bacon, butter, beef, sourdough bread, blue cheese, and beans—would have been suitable under the tough, vigorous working conditions of early American farmers. One only needs to glance at photos of early farmers to see that these were lean, healthy people, unfamiliar with obesity and its related diseases. For sedentary Americans today, a low-fat, low-meat diet like that proposed by Dr. Ornish is more likely to be healthy with respect to chronic diseases, because his diet is less energy-dense—little sugar or fat—and has less animal protein, but sustaining the willpower to deny oneself delicious fatty, salty, and sweet fare can be a monumental feat. The binge eating or compulsive snacking that results when willpower breaks down can undo all the possible advantages of a low-fat, low-meat diet. The better route, as I will explain, is to shift our lifestyles so that more moderate exercise is included in our daily routines, allowing us to eat with less guilt or fear of harmful consequences.
* * *
Mark Sisson bounces into the Malibu café looking like a movie star: loose T-shirt, long wavy white hair, well tanned. He orders an omelet with avocado, bacon, chicken, feta cheese, mushrooms, and onions. The dish is served with potatoes, but Mark mostly ignores these. A former long-distance runner, triathlete, and Ironman competitor, Mark is the author of The Primal Blueprint, a guide to a Paleo lifestyle, and maintains an influential blog on Paleo matters. Like Sally, Mark eats a lot of fat (50–60 percent of his calories) and likes his dairy, but unlike her, Mark bemoans America’s addiction to simple carbs: “I think of potatoes much the same way that I regard most grains, which is it’s sort of a beige food that’s a source of cheap calories that convert to glucose pretty quickly.” He regards his plate. “I don’t include potatoes in my eating strategy. But mostly because I’m just not impressed with the way they taste. You have to put on a whole bunch of stuff on them to make them taste good.” Mark goes on to recount his disdain for agricultural staples like wheat and oatmeal, which also require much flavoring to make palatable and are too easily converted into glucose.
Based on his reading of the ancestral human literature, Mark figures that it’s okay to eat when you’re hungry and abstain when you’re not, instead of following a regular three-square-meals-a-day plan, and that exercise should consist of a lot of moving about rather than strenuous workouts, which Mark believes caused him to be frequently sick and injured during his competitive days. His version of Paleo puts an emphasis on lifestyle and, unlike pure-form Paleo, includes dairy.
Mark asserts that after cutting grains out of his diet, he cured himself of lingering arthritis, irritable bowel syndrome, colds, persistent sinus infections, and heartburn. The key, Mark suggests in his book and on his blog, Mark’s Daily Apple, is the role of insulin. When too much simple sugar enters the body, it leads to loss of insulin response, which in turn floods the body with glucose; this excess glucose interferes with protein function by sticking to the proteins and creating advanced glycation end products (AGEs), which are believed to accelerate aging processes, including chronic inflammation.
One potential complication with the Primal/Paleo philosophy is that some of the longest-lived groups on the planet historically ate high-carbohydrate, low-protein diets. The Okinawans, as previously described, subsisted largely on vegetables, sweet potatoes (introduced from Central or South America via China in 1606), rice, tofu, fish, and sake (rice wine); whale blubber, when it could be obtained, was eagerly consumed.9 The long-lived Costa Rican Nicoyans dined on corn tortillas cooked with lime, rice and beans fried in pork fat, boiled plantains, bits of meat and fat, fried eggs, vegetables, and large quantities of tropical fruits.10 On Sardinia, a centenarian bastion off the west coast of Italy, as late as 1941, a typical day’s meal offered a kilogram of bread, an onion, some fennel or radishes, beans, perhaps goat’s milk or mastic oil, minestrone soup in the evening, and not more than a quarter bottle of red wine. Richer folks would add cheese or pasta to this diet.11 Moreover, as previously discussed, caloric restriction studies seem to indicate that protein restriction is as important as or more important than calorie restriction in promoting long life. When I ask Mark about the long lives of people in places like Okinawa and Costa Rica, he replies that people there were happy by nature and dealt more effectively with stress. Mark also points out that these people were highly physically active and did not have continuous access to large quantities of food.
A frequent claim by Paleo followers is that they lose weight and eventually feel better on low-carb diets. However, the same claims of weight loss and mood improvement are also made by people who maintain vegetarian or raw food diets. There is some evidence that in the initial phases, people do lose weight more quickly on low-carb diets than on conventional low-fat weight-loss diets, with no short-term adverse health consequences. However, it seems that this weight is gained back in the long term. Additionally, eating a lot of meat may shorten life span, as previously mentioned, particularly for people under the age of sixty-five, when the risks of chronic diseases stemming from meat or fat consumption are of concern. On the other hand, also previously noted, people over the age of sixty-five who consume a lot of meat may live longer, because chronic diseases tend to take a long time to develop, and the health concerns of older people are linked instead to issues like frailty and wasting.
While it’s hard to provide a comprehensive theory that will cover everyone at every stage of life, it’s likely that low-carb diets are most harmful to children and most beneficial to older adults. For middle-aged people, consumption of cholesterol and fat is likely to improve mood and sex drive, while there is not much evidence for long-term weight loss. A better road to weight loss than a radical low-carb diet is to change our lifestyles so that we get more moderate exercise, which Mark himself advocates. It should be kept in mind that people whose traditional diets were meat-heavy, such as Arctic peoples, may do best by continuing to eat such diets, given the complications of genes that are not adapted to high-carbohydrate or high-calcium diets.
* * *
Back to our original question: Why do smart people disagree vehemently on something so basic as a healthy diet? One reason for the disagreement is that each of these diets has different health effects, both good and bad. Dean Ornish’s low-meat, low-fat diet is the best bet for a long life, due to the effects of cutting back on animal protein, but it is the least psychologically satisfying and therefore also hard to maintain. Sally Fallon Morell’s and Mark Sisson’s high-dairy, high-meat diets are more likely to lead to shorter lives, but such foods are also likely to make people feel better and more likely to improve muscle mass. Moreover, high animal protein diets may be beneficial for the elderly, due to the problems of frailty and wasting associated with advanced age.
At a deeper level, the approaches of nutritional activists like Ornish, Morell, and Sisson conflict because they analyze food in terms of nutrients—protein, fat, carbohydrates, sugar, vitamins, etc.—rather than adopting a nuanced view of evolution. Breaking food down into its nutritional components has brought many advantages, such as the elimination of diseases like beriberi, pellagra, and rickets, because it allowed scientists to determine which nutrients were missing in modern industrialized diets and lifestyles. However, due to the complexity of human physiology, the ethical barriers to human experimentation, and the great variability of our ancestral diet and our gene pool, the monumental scientific efforts and funds poured into nutritional research have yielded disappointingly scant progress since the conquering of beriberi, pellagra, and rickets in the first half of the twentieth century. This leaves the public understandably bewildered and frustrated about what to eat to maintain or restore health.
A major flaw in nutritional research has been neglecting the insights that evolutionary theory offers. Without understanding the evolutionary history behind humans, trying to determine the optimal diet is like trying to decipher a difficult text by reading only one page; only evolutionary theory provides the means to understand how all the components of an organism’s life are linked together, including nutrition and health. On the other hand, overly simplistic interpretations of evolution, such as viewing the human ancestral diet as consisting primarily of meat, also deprive us of valuable insights into nutrition and health.
When we put a nuanced view of evolutionary theory back into nutrition and health, we end up with the following observations:
• If we do not exercise or make an attempt to be physically active, then we are much more vulnerable to chronic diseases, regardless of food choices; conversely, if we exercise or are sufficiently physically active, then we can avoid chronic diseases while eating liberally. This is because humans evolved in a context of constant movement and moderate physical activity; sitting for prolonged periods was extremely rare, because that would have led to starvation or the loss of opportunities to socialize and, therefore, reproduce.
• To get a balance of nutrients, we should eat traditional cuisines, the older the better (for example, from five hundred years ago), because traditional cuisines were carefully pieced together through trial and error. Focusing on nutrients is often a fool’s errand. For example, eating less meat and fat can be harmful if we end up craving sugary foods instead. Traditional cuisines get around this problem by offering balanced, tasty meals. For people who trace their ancestry to a specific region of the world, the traditional cuisine from that area is likely best suited for their genes.
• Eating a lot of animal foods when you are younger will make you grow taller and stronger and be more fertile and attractive but will increase your risk of dying earlier. As we discussed, this trade-off between robustness in early life and poorer longer-term health is exactly what we should expect from an evolutionary perspective, because evolution is concerned only with the passing on of genes to the next generation, at whatever cost necessary to the current generation—poorer long-term health being such a cost.
* * *
There are other aspects of food and cooking, besides nutrients, that are critical to our well-being. For example, the fact that meals containing little meat may be healthier in the long run may not matter much if people who are poor or lack knowledge of cooking are unable to prepare savory low-meat meals. How can we ensure equitable access to healthy cuisine, and how do we make these ingredients sustainable for a larger population? The city of Melbourne, I discover, is a good place to examine trends in food fairness and sustainability.
Melbourne has recently been the site of an unusual food innovation: pay-what-you-can restaurants. Fork out a buck or two, or cough up a hundred, it’s all up to you; you’ll still get the same meal at one of three restaurants called Lentil as Anything, a reference to an Australian art-school new wave band, Mental as Anything. The name of the restaurant sums up the ethos of these eateries: a little bit crazy, a little happy, a vegetarian-anarchist wonderland.
A friend introduces me to the restaurant, taking me down a flight of stairs that spill onto a riverside path just a few hundred yards from the street. We step into precolonial Australia, dusty and dry; a path runs along a sluggish river, the banks crowded with eucalyptus. We follow the winding path, cross some sheep pens, and slip into the sprawling grounds of a former nunnery adorned with a spacious flower garden.
This is the flagship Lentil as Anything restaurant, pulling in a smorgasbord of gaunt artists and students, well-to-do liberals, and curious tourists. After stuffing all my spare change into the collection box—no one is looking, but my lawyer friend seems generous with her dollars—I stack my plate with South Asian–inspired cuisine: curries, fried pastries, rice, and coconut. I could eat much more of this delicious food, but would there be enough for the latecomers? Communal eating has this peculiar effect of forcing us to think of others’ needs.
My friend and I eat indoors; the heat outside is sticky. Most of the eating space is taken up by long wooden tables that encourage mingling. The staff is young and diverse; the restaurant has a policy of helping to sponsor refugee applicants. The notion of eating the same good food as everyone around me is moving and inspiring. The fare isn’t Michelin, but it is much better than what I can cook on my own. What made this generosity and camaraderie possible? And why aren’t places like Lentil as Anything more widespread?
A week later, I meet with the founder of the restaurant chain. Shanaka Fernando is courteous and eloquent, speaking in a meditative, ruminating manner, like a monk or poet. His father was a Sri Lankan army officer, his mother an Irish potter who was disowned by her family for marrying a dark-skinned native. Shanaka grew up privileged in Sri Lanka, white beneath the dark skin: servants, security, the best schools. He lived through periodic violence, when the Sinhalese majority viciously persecuted Tamil minorities,12 then came to Melbourne to study law to appease his father. He lost interest in his studies, dropped out, and opened a café. With characteristic impulsiveness and idealism, he wiped the prices off the board.
Why pay-as-you-can? Shanaka observed during travels among rural groups in Indonesia, the Philippines, and the Amazon that food was shared among neighbors. “Food is a strong gesture of our kinship. Whereas, I find that sometimes in Western societies, at least in Melbourne for example, whenever you go out to a restaurant to eat lobster, it is a means of highlighting privilege and separating yourself from a majority of society. I wanted to see how we could capture that culture of making food available and then seeing everyone eat together from all walks of life, especially because money is such a divisive force in society. I was curious to see if we could use the money that people donated or made available to unite people, the focus being the importance of having a good meal and being able to sit with the rest of the community, the rich and poor, everyone, together and eating.”
Against the odds (and the objections of his then-partner), Shanaka opened first one, then two more pay-as-you-can restaurants, and a school canteen, drawing out of his skeptical Melbourne residents previously unthinkable fonts of generosity and trust. Shanaka was feted as an Australian Local Hero, appeared on a national stamp, met the prime minister, gave TED Talks, and co-officiated a TV cooking contest with the Dalai Lama. Shanaka’s pay-as-you-can philosophy, considered subversive a decade ago, is now mentioned in Australian educational curricula. The idea has been exported to Dublin, and in 2011 Jon Bon Jovi opened a similarly themed community kitchen in New Jersey.
However, Shanaka paid a price for following his idiosyncratic path. Heroin addicts dipped into the collection boxes, which eventually had to be locked. He battled for years with the Australian government over $300,000 in unpaid sales taxes owed by Lentil as Anything; eventually Shanaka and his supporters succeeded in having the sales tax law revised, in view of the nonprofit nature of the restaurants. He had to declare bankruptcy at one point but formed another legal entity and bought back the restaurants’ equipment. Shanaka pays himself a basic wage out of the earnings, though child support payments became a legal issue, and he has been threatened with jail over $14,000 in unpaid traffic fines. Businesses and landlords have pushed for the eviction of Lentil as Anything restaurants, in part because they draw in an unsavory crowd of social outcasts. Shanaka is weary of the battles and the restaurant business; he wants out. He has a lot of plans; he has worked with children’s education and reconciliation in Sri Lanka. Like many of us, he wants to challenge deep-rooted social inequities; unlike the majority of us, Shanaka has the courage to do so.
Shanaka’s restaurants prove that healthy eating does not have to be the privilege of the well-off in society. As Shanaka and many anthropologists have noted, in small-scale traditional societies, food was shared among neighbors. Indeed, the act of sharing food was essential to village life, because it meant that the risk of not obtaining enough food in a foray could be spread among the villagers. Nowadays, this communal aspect of eating has been nearly wiped out in industrialized societies, with people dashing off to a supermarket, farmer’s market, bakery, or deli and returning home to consume the stash of food by themselves, perhaps with some family, occasionally with friends. Eating in a restaurant is not much different, because, as Shanaka noted, the costs of restaurant meals can serve as markers of status, like a fancy car, watch, or purse. For most Americans, this is exactly the point: If you work hard to make money, then you get to splurge on luxuries, including pricey meals. But this raises a question: Is a city or town merely a place with good jobs, safe housing, decent education for the kids, and places to blow excess cash for amusement, like malls and restaurants? Or are communities supposed to be places where we look out for one another, buffering our fellow citizens against the vagaries of misfortune? This might sound like a philosophical question to pose in a book about food and health, but in historical terms, the sharing of food and risk in general was the cornerstone of communal life.
It might be the case that Shanaka’s idealistic pay-as-you-can vegetarian restaurants (plant foods can be easily donated as surplus, but meat is trickier) will eventually fail from too much freeloading; in any case, his venture forces us to consider a critical issue: Should eating be a private, self-centered affair, or can food be recast in its original role, as a means of binding and protecting citizens?
* * *
There are two ways in which an eater can act in a benevolent manner. The first is to assist fellow citizens, which is evident in Shanaka’s pay-as-you-can restaurants, where better-off diners subsidize healthy food for the less fortunate. The other path to benevolence is to eat in a manner that safeguards the prospects of future generations. When we buy cheap meat, fish, and produce from a supermarket today, we are essentially being subsidized by future generations, who will have to pay more for the same meat, fish, and produce (if it can even be found), because there will be less fossil fuel and fish available, and because the planet will become progressively degraded by agricultural and waste-disposal practices that are oriented toward short-term profit and convenience. Food idealists are attempting to minimize the costs we inflict on future generations by eating and raising food in more ecologically sustainable ways. For example, instead of rearing imported animals and plants that harm local environments, consumers can opt instead for animals and plants that are well integrated into local ecosystems, as indigenous peoples necessarily did before the advent of global trade.
Consider this irony, then: In Melbourne, you can indulge in a panoply of cuisines—Italian, Japanese, East African, Lebanese, Moroccan, Vietnamese, Indian, and more, reflecting the diversity of the immigrants in the city—with one conspicuous omission: There is hardly any native Australian cuisine to be found. A government-funded restaurant called Charcoal Lane is a striking exception. Occupying a two-hundred-year-old building that once housed an Aboriginal health center, Charcoal Lane offers native Australian food and trains Aboriginal and non-Aboriginal apprentices in the kitchen and dining area. The manager of the restaurant, a Sri Lankan Aussie named Ashan Abeykoon, and the head cook, a white Australian named Greg Hampton, are doing their best to expose Australians to the plants and animals that thrive in the wilds of their country. My meal there—camel sausage, mutton bird (a seabird), salad of bunyon nut, wattle seed, and kumquat berry—was terrific, teasing the tongue with new flavors and sensations; I especially liked the fishy taste of the mutton bird, and the camel was succulent. Other offerings on the menu include wallaby, emu, and saltbush lamb.
Greg, who has been cooking for twenty-six years and at one point ran his own zoo, points out the environmental benefits of raising indigenous or desert-acclimated animals. When European settlers first arrived in Australia, they brought sheep, cattle, and pigs and cut down trees to grow wheat. Over time, the heavy use of water to grow wheat exacerbated the soil’s salinity; as the water percolated down, it served as a conduit for minerals and leached them from the soil. The sharp hooves of the imported animals compacted the earth, destroying landscapes and increasing water pollution and sediment loss from runoff. The decimation of vegetation on riverbanks increased river flow and worsened the problem of soil erosion.
Greg points out that by contrast, native Australian plants have long roots, which allow them to tap water from deep within the soil without increasing salinity. Kangaroos, wallabies, and emus have relatively soft feet, which do not compact the soil, and they feed on native plants with long roots. The plants along riverbanks are preserved, and the currents of rivers are slower. Salt-adapted trees have small, intensely flavored fruits that contain high levels of antioxidants, including vitamin C. Kangaroo flesh has high levels of zinc (which plays an important role in the immune system). Saltbush lambs are not native, but because they are adapted to arid environments, they consume natural vegetation that is rich in salt and other minerals.
So with all the positive environmental and health benefits and superior tastes of native plants and animals, why aren’t people flocking to places like Charcoal Lane? Ashan, Charcoal Lane’s manager, explains that when the restaurant tried to offer “kangaroo tail” on its menu, people stayed away from it. The tail was unfamiliar to diners, and its location far down on the animal made the meat less appealing. If it was called simply “kangaroo,” there was more interest. Still, kangaroo is unlikely to become a local staple. The kangaroo appears in the Australian coat of arms and holds a place of honor for many Australians. Other people simply are put off by the notion of native Australian cuisine, which conjures images of Aboriginal staples like grubs, peculiar foods that require effort to consume, rather than something to eat on a regular night out, like Italian.
Mark Olive is an Aboriginal cook who runs an Aboriginal food catering business located in a nondescript warehouse just a few blocks away from downtown Melbourne. He is widely known and has been featured in TV shows. When I visit Mark’s catering business, I find him to be soft-spoken and charming, resembling a gentle bear. He once started an Aboriginal restaurant in Sydney, the Midden, but he says that the restaurant opened before the public was prepared to accept Aboriginal foods.
His current business offers an impressive range of native herbs and fruits: bush cucumber, desert lime, spicy desert raisins (kutjera), lemon myrtle leaf, marsdenia (bush banana), mountain pepperleaf and native pepperberry, muntrie berries, native basil and thyme, passionberry, quandong, rivermint, saltbush, sea parsley (also called sea celery), tanami apples, and the wattleseed that found its way into my meal. Ironically, the biggest consumers of Mark’s herbs and spices are overseas buyers. Mark is dismayed by Australians’ reluctance to recognize the bounty of native plants and animals and their inability to see popular “cute” animals as food.
“We have to get our own people in our own country to start utilizing more and more of these herbs and spices. We’ve got kangaroo, emu, and crocodile in this country that people tend to walk away from. I think that’s because it is our coat of arms. For Aboriginal people, it was never their coat of arms. Just like sheep, pigs, everything else, it’s a food source. Yes, they’re cute, but I think lambs are cute, yet we eat them.” Throughout much of recent Australian history, Aboriginals did not exist, in political life or civic society, and so their cuisine was also ignored. “If you weren’t counted, you weren’t part of the country,” Mark says. “It wasn’t until 1967 that we got birth certificates to say we’re actually here. There have been big changes. Australia still has a long way to go, I think, in owning its Aboriginal history, being proud of it, for our immigrants to understand the history of this country. These sorts of things have to change.”
Jon Belling, an Aboriginal man who works with Mission Australia, the group that runs Charcoal Lane, expresses similar frustrations. When I meet him at his office in downtown Melbourne, he looks placid and is exceedingly courteous, but as he begins to speak, something inside him uncorks.
“One of the nicest things we had here was wallaby burger that we did here for NAIDOC Day”—a reference to the National Aborigines and Islanders Day Observance Committee celebration of indigenous heritage in Australia. “We put it on the menu. I had some Aboriginal apprentices from one of our programs come and cook it. We had some chicken as well because ‘WALLABY???’ Some people loved it; some people didn’t even want to try it. They are cute, furry, cuddly little things that we throw food to, or look at.” Like Mark, Jon laments Australians’ inability to appreciate their native resources. “We have a treasure trove of food here in this country. We have companies coming here from overseas, coming from the States, looking at what we have here and taking it back. Australia has always been hesitant to look inward. Don’t acknowledge the people—why would you acknowledge the product? Chefs from Spain and Germany are just crying for this stuff because they can see what it is.”
Jon launches into a passionate speech on the virtues of Australian finger lime. As we leave his office, he tells me that he has just been diagnosed with type 2 diabetes—the result, he believes, of eating a Western diet. His doctor told him that Aboriginals are especially prone to an aggressive form of the disease. Aboriginal peoples were not exposed to Western diets and lifestyles until recently, and it is possible that their genes are less acclimated to aspects of Western diets such as high-glycemic foods (white flour, for example), which lead to greater increases in blood sugar, or lifestyles such as sedentary living. Australian populations with a greater mixture of European genes have lower rates of diabetes, which is consistent with the hypothesis of Aboriginals having greater genetic susceptibility.13
* * *
Australia is struggling with acceptance of native foods that could be more sustainably harvested and perhaps offer better nutritional value than imported animals and plants. What is the situation like in Canada or the United States? Do Canadians and Americans similarly disdain their native animals and plants? When I return to my home province of Ontario after almost two years abroad, I am eager to try native Canadian foods. The area where I grew up used to be the territory of First Nations peoples like the Algonquin, Iroquois, and Cree. In the north, the Cree hunted bear, deer, beaver, and waterfowl; to the east, the Algonquin and Iroquois supplemented game with corn, squash, beans, and wild rice. To the west, the Plains Indians followed herds of bison, and in the far west, salmon runs sustained the Pacific Coast Indians. In the far north, the Inuit hunted caribou, seal, whale, and fish; along the East Coast, the Micmac harvested shellfish, fish, and beaver. When I tell shopkeepers and butchers around Ottawa that I am looking for bear, beaver, and other game, however, they are baffled. One butcher in a trendy yuppie neighborhood just outside downtown Ottawa advises me to try a Chinese butcher shop in Chinatown, but the Chinese butchers are also unable to help.
The paucity of game around North America is due to a historical legacy of white settlers hunting many species almost to extinction. As a young man, Theodore Roosevelt went on a hunting trip to North Dakota, but the buffalo were nowhere to be found. An avid hunting enthusiast, Roosevelt founded the Boone and Crockett Club in 1887 to help conserve wildlife and promoted the use of science in wildlife management, which became known as the Roosevelt Doctrine.14 The U.S. government eventually enacted laws that forbade the distribution of game for commercial purposes; the disappearances of the American bison, passenger pigeon, heath hen, and Carolina parakeet were alarming examples of what could happen to remaining species.15 Canada followed suit, though Newfoundland and Nova Scotia permit the sale of game in restaurants, and Quebec is experimenting with looser restrictions. On its face, banning the trade in wildlife seems like sensible policy; without such an aggressive policy, the wilds of North America today would resemble Europe, virtually devoid of large game.
I drive to the outskirts of Ottawa on a cool spring morning to meet with a hunter, Kyle Worsley, who kindly donates some game meats for me to try, left over in his freezer from last year’s fall hunt: bear, deer, moose. Head shaved bald, and gentle-spoken, Kyle comes from a family with a long tradition of hunting. He prefers hunting by bow and arrow. “Part of why I like the archery hunting versus gun hunting is you tend to see more wildlife. If you sneak as quietly as you can into the woods, you see a lot of different things walk by. Things that aren’t necessarily in season that you are targeting. They just happen to wander by. I saw a wolverine once. I’ve seen wolves, coyotes, bears, just about every different creature that wanders through the Canadian wood.”
Kyle, who runs a utility trailer business, heads out to the woods every fall to hunt deer for weeks at a time. Some hunters, Kyle notes, buy hunting tags but allow the prey to pass by, simply to enjoy the experience of hunting, rather than the killing.
So why not just leave the bow and arrow or gun at home and sit in the woods, I ask him.
“It’s not the same,” he replies. “There’s an adrenaline rush when you see the animal walk up and you have the opportunity to shoot it. Even if you don’t shoot it, the adrenaline rush is still there. If all you’re doing is sitting in the woods, you’re not as attuned, you’re not listening for footsteps, you’re not there with a purpose. When you’re hunting, you’re there with a purpose. You’re looking for movement, you’re listening for noises, you’re trying to spot the game you’re after.”
Kyle understands his prey deeply; he discusses sex-ratio imbalances among deer due to misallocation of deer hunting permits with the keen observation of a naturalist. I wonder to myself: If someone had to be trusted with taking care of the woods and their wildlife, should it be a bureaucrat, a politician pandering to populist rhetoric about animal rights and gun control (Kyle seethes when he describes Liberal Party policies on gun control), or a hunter like Kyle, who surveys his domain in the woods week after week while fending off bugs? The wildlife in the woods would likely be in better shape if hunters had more voice in wildlife management.
Kyle supports the ban on wildlife trade, though. Roosevelt, instrumental in setting into motion the preservation of America’s wildlife and wilderness, was himself a big-game enthusiast. No one could be more motivated to preserve the wildlife and wilderness than a person who derives great joy from them. Because of this wildlife-trade ban, however, enjoying the taste of native game is not easy. If you want to eat bear or beaver, as the Algonquin Indians did for thousands of years in the woods around eastern Ontario, you either have to buy a permit and shoot or trap the animal yourself, find a kind person who is willing to part with such meat (even bartering for wildlife is illegal—the regulations are uncompromising), or resign yourself to fantasizing about eating game meat while you’re pushing a shopping cart down an aisle lined with factory-raised chicken, beef, and pork.
A trapper neighbor of my friend happens to have some frozen beaver leg sitting in a freezer from the previous fall. After soaking the leg in salt water overnight and slow-cooking it with wine and onions, I savor the dark, rich flavors of the meat. The meats from Kyle—bear sausage, moose, deer—also deluge me with a new palette of flavors. Once you start eating game and experience the variegated flavors, it is disappointing to go back to the blandness of supermarket meats.
The paradox behind my complex transaction in game meat and goodwill is that an animal that is enclosed by a fence, pumped with antibiotics, and fed grain that was doctored with insecticides, herbicides, and inorganic fertilizers is considered to be legal meat, but the animal on the other side of the fence, which by most measures is happier and healthier, has higher levels of omega-3 fatty acids, and is living in a more ecologically sustainable manner, cannot be bought or sold in a restaurant anywhere in most of North America.
It is very difficult to operate a restaurant serving native cuisine in North America, perhaps even more difficult than in Australia. In Ottawa, where museums enlighten visitors on everything from airplanes and trains to geology and the cultures of the First Nations, you might think a native-themed restaurant would be a hit. However, as I learned from Phoebe Blacksmith, buying elk or buffalo meat guarantees a stiff price markup that is passed on to the customer. I meet Phoebe on a rainy morning at a café. A Cree who is passionate about native Canadian cuisine, Phoebe (with her husband at the time) operated a restaurant called Sweetgrass in Ottawa’s touristy downtown Byward Market area, serving native-themed dishes to curious customers. Over seven and a half years, it garnered favorable reviews, but the long hours took a toll. The couple divorced. Phoebe struggled for a year more on her own but arrived at work one day to find that she had been locked out—behind on rent. Phoebe was allowed to reenter the premises to claim perishable food. She packed it into her car, drove north, and crashed with relatives. She tried to open another restaurant to make use of the supplies left over from Sweetgrass, but the effort was futile. She declared bankruptcy; it took three long years to resolve the debts.
Phoebe still loves moose and goose meat; her mother gave birth to her while out in the bush during the spring goose hunt. Phoebe grew up eating everything the land had to offer, such as cranberries, chokeberries, strawberries, and crowberries. After Sweetgrass closed, Phoebe went back to the land where she grew up, a reserve on Mistassini, the largest freshwater lake in Quebec. “Picking berries on the land healed me,” she tells me. She got a call to teach native cooking at a college in northern Quebec, then went to the Cree community of Oujé-Bougoumou, population 725, to run a hotel-restaurant. Phoebe was appalled at the oily fries, burgers, and pizza that were staples on the menu and tried to get customers to eat buffalo meat. After the isolation and small-town gossip got to her, she moved back to Ottawa. Now she does catering, studies food hospitality and management at college, and dreams of opening a new food venture featuring native Canadian cuisine.
Hunters in North America are generally not in favor of the idea of allowing game to be sold. Recreational hunters fear that opening the markets to commercial hunting would mean more competition for game and hence less game available for them. Recreational hunters also worry that putting a dollar value on game meat would increase the temptation for poaching, which would further reduce game numbers. However, the ecological and nutritional benefits of a robust wildlife population are considerable; fare like deer, moose, beaver, bear, squirrel, and alligator could comprise an authentic Paleo diet of richly flavored meat, along with ecologically friendly sides like acorns, caterpillars, grasshoppers, and wild rice. But how can the benefits of wild foods be passed on to people in the United States and Canada who don’t have the means, knowledge, or inclination to hunt or gather? Hunters in North America suggest that an attractive alternative is to move wild animals into domestic quarters; a second Agricultural Revolution, if you will, but this time done with more thought given to ecological and ethical consequences. At least, that’s the hope, but the actual practice of moving wild animals from forests and oceans into confined quarters is fraught with challenges.
From an aerial photograph, you might think that the forests ringing Bearbrook Farm, on the outskirts of Ottawa, are maintained for timber or an adequate watershed, or perhaps for aesthetic reasons. It isn’t until you drive down the long lane that bisects the farm and park your car at the end of the road that you finally spot the elk, skittish among the trees. Walter Henn, a tall, thick-boned fellow, manages Bearbrook Farm along with his wife Inge. While wind howls beyond the farmhouse doors, Walter tells me that as a consequence of the hardiness of the elk, bison, and deer that he rears, he doesn’t have to medicate the animals with antibiotics; his animals never get sick.
“We concentrate on raising all of our animals as natural and humanely as possible. We don’t use any chemicals on our farm. We do not use any chemicals for fertilizing. We only use manure for fertilizer. We do not use any chemicals for weed control. We clip all of the weeds. Most important of all, we let all of our animals run outside in their natural environment with the sun and wind and rain and everything.” This philosophy extends to a desire for people to see his farm up close. Walter continues, “We invite all of our customers to come and visit our farm and see for themselves how the animals are being kept and being fed and enjoying the natural outdoor environment. Most farmers would not want to invite visitors because they raise their animals in closed environments like cages and locked-up barns as opposed to the natural way. They’re also concerned about possibly spreading a disease if they have half a million chickens in a couple of chicken coops. We don’t mind visitors at all.”
I ask Walter if there are any special challenges in raising his animals.
“Buffalo and elk can be very temperamental, very challenging. You have to be careful not to enter the field without being on a tractor or staying on the outside of the fence because it’s possible they could attack you. It’s not normal for them to do it, but when they’re under stress, when maybe they have a baby, they may charge you to protect a baby.”
Because he has forsworn the use of artificial fertilizers, insecticides, or herbicides, the maintenance requirements are lower, but the meat yields are also lower than could otherwise be gotten from an industrial operation, which relegates Bearbrook to the status of a hobby farm; that’s ideal for Walter and his wife, an elderly couple in retirement. Walter’s main impetus for farming elk and bison is that he wants to eat meat that is free of chemicals and naturally raised. At seventy-five years of age, he’s not looking to scale up operations aggressively.
Bearbrook’s grounds are visited by children and seniors who come to gawk at the elk, otherworldly bison, turkeys, chickens, and white-tailed deer (peacock are raised for ornamental purposes). Bearbrook Farm is employer, food production zone, recreation area, and ecosystem anchor, all rolled into one. Walter and his wife give people a chance to eat meat that closely resembles the local wildlife.
Walter came to Canada from Germany after he refused to be drafted into the army. He lost his father and three uncles to World War II, and he didn’t want to learn how to kill people. Walter and his father-in-law were pioneers in establishing dairy herds in eastern Ontario, he says. He and his wife tried their hand at the supermarket, hotel, and restaurant equipment business, traveling the world to set up his equipment, and at one point opened a bed-and-breakfast. Viewed in the light of these many ventures, Bearbrook Farm is just another extraordinary chapter in the couple’s career.
“Some people call me and my wife workaholics. We need to do things, to have a challenge before us, to have a reason to get up in the morning, to be active. We’re not like some of those brain-dead people who go golfing. We don’t believe in that. It’s a waste of time for society when you could contribute something good and nice to mankind and the next generation. We call it our hobby because we love doing it.” If Walter had attempted to start Bearbrook Farm a few decades ago, he would have had to rely on word of mouth or advertisements in magazines and newspapers. Now the Internet is playing a new and important role, as orders for his game meats—in addition to the animals raised on the farm, Bearbrook also offers exotic meats like snake, crocodile, kangaroo, and camel—come in from many parts of the province. Technology is changing the face of commerce, and this seventy-five-year-old retiree is at the forefront of a new-yet-old way to raise food.
* * *
We are commonly advised these days to eat more fish, for the sake of omega-3 fatty acids that could lower our risks of coronary heart disease, allergic diseases, and depression, among other things. Americans eat more than twice as much salmon today as they did in 1990, but this increase has been accompanied by considerable controversy. In 1997, the United States went from being a net exporter to a net importer of salmon, despite opposition from American salmon farmers that resulted in tariffs on Norwegian and Chilean salmon. Rivers along the Atlantic coast once teemed with wild Atlantic salmon, but these fish have all but disappeared as an economic force, with major losses caused by damming of rivers, changes in water temperature, and other forms of habitat destruction. Although Alaska is the major producer of wild salmon in North America, nearly all of the increased numbers of salmon finding their way onto American dinner plates come from farmed salmon imported from Canada, Chile, and Norway.16
To learn more about salmon aquaculture, I book a seat on a train from Halifax to Moncton, a small city on Canada’s east coast. The train pulls into downtown Moncton two hours later; low, drab houses cling like barnacles to a grid of widely spaced roads. My host is there to meet me, beaming. Dounia is a marine scientist who specializes in lobsters. She did some shopping at the supermarket next to the train station while waiting for me.
“Is salmon okay for tonight?” she asks.
In all likelihood, Dounia’s salmon purchase originated from Cooke Aquaculture. Salmon aquaculture was first developed in Norway starting around 1970, then brought over to North America in 1978 after a Canadian scientist observed its potential. In 1984, New Brunswick had five fish farms. High prices for salmon drove the expansion of the industry, so that by 1996 the number of fish farms had swollen to seventy-seven. However, Chilean-farmed salmon began to enter the U.S. market, and disease and parasite epidemics ravaged farmed salmon stocks. In an attempt by the New Brunswick provincial authorities to clean up the waters of the bays that held the salmon pens, operators were required to own at least two sites, to allow one site to lie fallow while the other site held the salmon. Given the additional expenses that this entailed, the salmon aquaculture business was consolidated into the hands of just a few operators. Cooke has become by far the largest player in east-coast Atlantic salmon, evolving from a single New Brunswick farm with five thousand salmon to a multimillion-dollar, multinational enterprise, raising salmon, bream, and sea bass in Canada, the United States, Chile, Spain, and Scotland.17
Thierry Chopin, a professor from the University of New Brunswick who conducts research in cooperation with Cooke Aquaculture on making aquaculture more environmentally friendly, picks me up on a cheerful maritime blue morning and drives us to the gates of Cooke’s hatchery. We step in and out of sterilization pools and scrub our hands with sanitizers repeatedly before entering. Salmon that are destined to be breeders swim in a spacious circular pool, with something of the leisurely atmosphere of a YMCA facility. Most of the salmon end up in outdoor, open-water pens for maturation—a highly controversial method, I have discovered.
We drive down to a small port and clamber into a boat with three Cooke employees. The boat motors out to a series of circular enclosures, a few hundred yards from shore. The nets of these enclosures hold thirty thousand to fifty thousand salmon per pen, depending on the size of the fish. Selectively bred to grow faster than wild Atlantic salmon, farmed salmon have been known to escape from their enclosures at certain facilities, through tears in the netting or accidental release into the surrounding waters during transfers. There are fears that escaped farm salmon could breed with local wild salmon, causing the gene pool to become weaker and pushing the wild stocks closer to extinction. In the outdoor pens, uneaten food and salmon feces drop onto the seafloor. One report estimated that the discharge of salmon feces into the Bay of Fundy from the aquaculture industry in 2005 was equivalent to the bowel movements of 93,450 people.18
A mat of white bacteria thus gathers beneath the pens, polluting the water with sulfides and causing oxygen levels to drop; little except hardy worms may live in these toxic environments. In addition, the fish exist in such crowded conditions that they are more easily infested with sea lice parasites, causing unsightly blemishes. Since blemished flesh is shunned by customers, fish farm operators are compelled to treat the sea lice outbreaks with pesticides, which can be poisonous for nearby animals such as lobsters. The sea lice may also transfer infectious salmon anemia, a disease that can be fatal to salmon and has wiped out huge stocks of farmed New Brunswick salmon in past years. When the province paid out compensation to fish farm operators like Cooke, there was a public outcry against the misuse of public funds. Opinions among fishermen and Native groups are complex: some of them decry the pollution and competition from salmon aquaculture operations, but others work in the industry itself and rely on aquaculture for steady incomes. The controversy over salmon aquaculture is most vociferous in North America, particularly the Pacific Northwest, which has the largest concentration of salmon pens; in Chile and Norway, governments are more lenient toward salmon aquaculture, and there is more space available for salmon farming operations, easing tensions and increasing profitability.
Although salmon aquaculture is new, aquaculture was known a thousand years ago to the Chinese, who raised carp in ponds, a practice that spread to Europe in the Middle Ages. Nowadays, basa and tra fish are raised in Southeast Asian ponds. Carp, basa, and tra are suitable fish to raise in ponds because they eat a broad variety of foods, including plant foods and human wastes, enabling recycling of valuable nutrients. Catfish have the same potential, and many are farmed in the States. All these fish, however, are challenging to export to Western markets because the fish have a muddy taste in their flesh, and the numerous small bones of carp make them difficult eating for people unaccustomed to the chore of picking out bones. On the other hand, once you develop a taste for carp and basa, they can be addictive. As I learned from living in China and Vietnam, Chinese people revere their carp, steamed or fried, bones be damned, and the Vietnamese simmer basa in soy sauce with ginger and garlic until it becomes pleasantly caramelized; the fat of the basa fish leaves a pleasant feel in the mouth alongside a dish of rice, never mind that these fish may have been fattened on human excrement in fish ponds.
Environmentalists would be far happier if salmon were raised in ponds that were inland instead of offshore, because the fish wastes and diseases would be contained more easily and escapees would be less of an issue. But raising a big fish like salmon in a pond is expensive: Salmon raised in recirculated water have a terrible taste, so rearing edible salmon requires either great quantities of freshwater or more extensive and expensive water treatment. Environmentalists counter by saying that open-water fish farms are polluting the oceans without paying, so it’s only fair that aquaculture companies should bear these costs.
But it’s not just the aquaculture companies who would absorb the costs—consumers would have to pay a premium for the privilege of eating salmon raised inland. The main reason that I sat down to a dinner of salmon with Dounia and her friends was that the salmon had been farmed and was therefore affordable. As a marine scientist working on lobsters, Dounia knew about the problems of farmed salmon, but she didn’t have much choice. There was a fish market near her house, but it was only open when she was working. The same problem applies to sushi bars, which most commonly serve farmed salmon because it is easier to ship and keep fresh. Omega-3 fatty acids, which are easily damaged by heat and spoil quickly, are best obtained from fresh fish. Cooke Aquaculture prides itself on delivering fresh fish to consumers. The company’s biggest asset is its proximity to the major consumer markets in eastern North America, cities like Toronto, Montreal, and New York City; the salmon that ends up on supermarket shelves arrives within forty-eight hours. For many chefs passionate about serving the freshest fish available, farmed salmon is the most popular option.
My tour continues to the Cooke fish-processing plant. The speed at which the salmon are processed is astonishing. The fish whiz along conveyer belts, and a well-groomed team pulls out fish parts when they face the wrong direction, jam up machines, or appear unsightly. After the heads are sliced off (the fish were killed by pneumatic gun after being pulled out of the pens), the bodies are sliced in half, the fins and bones are removed, the skin is descaled, and leftover bones are picked out by a platoon of workers. The workers (many of them are from the Philippines and Romania and were hired on guest worker programs) look a little grim: The noise in the plant is deafening, the air chilly, and the gorgeous weather outside a fantasy for workers on twelve-hour shifts, but these are valuable jobs, and the premises are exactingly clean. There is hardly any of the fishy smell one might expect with a fishmonger or fish factory.
Later that evening, two Cooke reps, Chuck Brown, the communications manager, and Michael Szemerda, a vice president at the location, sit down with Thierry and me over dinner. The seared salmon is among the best that I have ever tasted, smooth and free of fishy tang. The flesh is a pleasing pink, due to a food-coloring carotenoid called canthaxanthin that is added to farmed salmon feed (and also chicken feed, to give an orange pigment to egg yolk and chicken fat). Wild salmon are additive-free, obtaining their carotenoids from krill. Chuck and Michael acknowledge that their business model is not perfect and that better environmental measures have to be instituted. Monterey Bay Aquarium and SeaChoice, a Canadian seafood program, issue three levels of recommendations for seafood: Green = Best Choice, Yellow = Some Concern, Red = Avoid. Atlantic salmon is labeled Red: Avoid. The decision disappoints Michael, who grumbles, “They try to paint everything with the same brush. Some of the reasons why they mark you as Red have absolutely nothing to do with us. Someone in Chile grows Atlantic salmon, which is not something that’s native to Chile, but Atlantic salmon is native to the east coast of Canada! Everyone gets a Red.”
Thierry runs a project with Cooke in an effort to mitigate environmental concerns. He grows seaweed near the salmon pens. The concept, known as IMTA (integrated multitrophic aquaculture), centers on the idea of putting together plants and aquatic animals that work symbiotically. Thierry’s plan is that seaweed and mussels will absorb the fecal and food wastes from the fish pens, recycling the nutrients and also providing another marketable product. Thierry has his work cut out for him, however. Aside from industrial uses, such as providing carrageenans that are widely used as food thickeners and stabilizers, seaweed does not play a significant role in most Western diets—or not yet, at least. The new craze for sushi is gradually introducing Westerners to Japanese and Korean use of seaweed for crispy rice wrappers, sour and spicy salads, and heartening soups. Thierry points out that IMTA is more than just salmon, seaweed, and mussels; in theory, there are an infinite variety of plants and animals that could be usefully employed in conjunction with aquaculture, cleaning up the environment and providing food and other useful industrial products. Thierry believes IMTA could be done in closed-water systems as well.
Environmental groups are pushing hard to make aquaculture farms move their salmon operations inland. I drive out on a drizzly afternoon to meet with Inka Milewski, science advisor at the Conservation Council of New Brunswick, at her farm. Thin and thoughtful, she shows me pictures that she took of an abandoned fish farm: The seafloor beneath was covered in a filthy gray mat of bacteria; bubbles of sulphide gas streamed to the surface. Inka says inland fish farms are better than open-water fish pens, but she would prefer that there be no aquaculture at all. “We can’t play God with nature,” she says emphatically. Indeed, some studies have observed that inland fish farms have just as great an environmental impact as open-water fish farms, or worse, due to the energy and water inputs necessary to sustain the inland farms.
But where does this leave us? If we go with a system like SeaChoice and carry around a card whenever we buy seafood, the criteria seem overwhelming. For instance, wild Alaskan salmon is labeled as good, but Atlantic salmon and farmed salmon anywhere are bad, except Coho land-farmed salmon from the United States, which is permissible, and wild salmon from the Pacific Coast, which is designated as Yellow, Some Concern. With cod, the criteria are even more obscure: Consumers are advised to avoid Atlantic cod (from Canada) and Pacific cod (from Russia and Japan), but Pacific longline-caught cod from Alaska is considered okay, while Pacific bottom-trawl cod from the United States or British Columbia carries the Some Concern warning. Whew! And those are just two items out of a list of thirty-four seafood species.
However, some sort of action is imperative if we want future generations to have the same opportunities to eat wild fish. Fish catches worldwide peaked in the late 1980s and have since declined. Scientists have pointed out an analogy with forests, in which developed countries were able to increase forest cover due to populations shifting from the countryside to towns and increased environmental awareness; similarly, developed countries have established relatively good control over fisheries within their borders, but the long-term prospects of fisheries in Africa, Latin America, and much of Asia are bleak.19
Consumer choice is a powerful tool in this regard. Fears of PCB and mercury contamination put a dent in appetites for salmon until the industry learned how to remove the pollutants. In a globalized marketplace, we can achieve better omega-3/omega-6 balance without devastating large fish stocks by selecting smaller animals within the aquatic food chain (such as smaller, bonier fish and jellyfish), by consuming more sustainable land-based animals that have better omega-3/omega-6 balances (like insects and free-ranging chickens that forage on insects), and replacing vegetable oils that are rich in omega-6 fatty acids, such as corn oil, with animal fats.
* * *
We have considered the obstacles that people face in obtaining healthier meat and fish: the mental blocks that make game meat (and insects) unpalatable to many people, the laws preventing the sale of game in North America, the burdensome costs of raising wild animals like elk and salmon in confined spaces, the pollution that accompanies farmed salmon. A new frontier in agricultural science that aims to circumvent the risks of dwindling populations and disease is the widespread use of genetically modified organisms (GMOs) to produce more robust and plentiful stocks of animals and plants. The use of salmon genetically modified to grow much faster is still in the exploratory phase and is being closely watched by environmental groups. GMOs are hotly contested in many places in the world, particularly outside North America. Is this reaction just knee-jerk fear, or are our neighbors in this world justified in their apprehension?
One might think that the most prudent attitude is that we don’t know what the long-term consequences are of growing and eating GMO corn, soybean, rice, potatoes, cucumbers, tomatoes, sweet peppers, peas, and canola. Not enough studies have been done because these high-tech plants, which are more resistant to weed killers and pests, were only introduced starting in 1996.20 Unfortunately, as with nutritional research on soft drinks and milk, GMO studies conducted by scientists with connections to the industry tend to find no harmful effects, while scientists without such ties are more likely to observe adverse events.21
For instance, academic scientists in France discovered that rats fed with corn genetically modified to produce insecticides and withstand herbicides showed signs of toxicity in their kidneys and livers; in Italy, adverse genetic effects on embryos born from parental rats that ate herbicide-resistant genetically modified soybeans were observed; a team in Denmark found differences in weights of the small intestine, stomach, and pancreas in rats that ate rice genetically modified with an insecticidal gene spliced from kidney beans. Not exactly smoking guns, but given the history of industry interference in safety matters, such studies seem to argue for follow-up research and caution in releasing genetically modified foods to the public. Furthermore, weed resistance to Roundup, the herbicide developed by Monsanto, is spreading among American farms. China has seen increases in secondary pest infestations as a result of reliance on genetically modified cotton engineered to resist moths. Because the genetic modifications concocted by biotech scientists represent the most rapid instances of plant evolution and ecosystem alteration ever to have taken place on Earth, the sensible thing to do would be to conduct more tests on long-term safety and ban genetically modified foods in the interim, the approach adopted by Europe, Australia, and New Zealand.22
The United States, Canada, and other countries in the Americas have chosen a different route, the one heading to the hills of Profit. Genetically modified foods have risen to comprise a huge swath of American and Canadian agricultural production. After less than two decades, 93 percent of soy, 90 percent of corn, 95 percent of sugarbeet, 93 percent of rapeseed, and 30 percent of alfalfa crops are GMOs.23 Since soy and corn enter the food system through myriad ways, such as through high-fructose corn syrup and animal feed, virtually everyone in North America consumes GM foods on a daily basis. The U.S. and Canadian governments authorize biotech companies to conduct their own health studies and their farmers to sell GM foods in supermarkets without informing consumers. Americans and Canadians have overwhelmingly stated in polls that they want GM ingredients to be labeled as such; a poll in 2014 by The New York Times found 92 percent of respondents supported GM labeling.24 Health and agricultural regulatory bodies in both countries insist that GM foods are safe for consumers and the environment; therefore, there is no need to comply with public will or to foist the inconveniences (and sale losses) of GM labeling on food producers.
Who knows, the American and Canadian regulatory bodies may be right in the long run: GM foods may turn out to be benign or even beneficial to health and the environment, the magic bullet that solves the problem of world hunger, provides insecticide-free crops, and addresses nutritional deficiencies through genetic wizardry. However, in the face of united public opposition and the uncertainty concerning long-term biological and environmental effects, the paternalism of the U.S. Food and Drug Administration, Health Canada, and other regulatory bodies on the issue of GM labeling is a breathtaking affront. Connecticut and Maine have GM labeling regulations in place, but these are toothless: Both states require that neighboring states enact similar laws before any GM labeling happens.25 Vermont is set to become the first state in North America to require mandatory GM food labeling, if it can successfully face down court challenges from Big Agriculture.26
I fly out to visit a longtime friend at his farm east of Iowa City. When I arrive in my rental car at night, the setting seems blissfully idyllic, a cozy house set amid sweeping vistas of corn. Next day, the landscape looks more sci-fi set than country pastoral, with choppers and planes swooping low and pumping out pesticides and fertilizer over thousands of acres of GM corn and soybeans. The phalanxes of corn are tightly packed and stiffly uniform. Jon and his family corporation don’t plant any corn for food on their holdings, almost three thousand acres—part of a larger trend in which almost half of the U.S. corn crop is reserved for ethanol production.27
“Some of the GM corn is so sturdy it can shred tractor tires,” Jon notes. He leads me into a cavernous shed housing massive, gleaming combines, trucks, tractors; all told, perhaps a million dollars’ worth of equipment. There’s a tree-lined river near the house where people fish from little boats; the river would be lovely if the waters weren’t murky brown from nitrates and other chemical runoff. Jon refuses to eat fish from the river, but he knows people who do. His two boys love to play on the ATV, but when a plane swoops by the house, Jon and his wife yell at the boys and usher them into the house.
“Don’t like the kids playing out here when they’re putting out pesticides,” he tells me.
Like everyone else, however, Jon’s family corporation uses herbicides and pesticides to allow for easier harvesting and greater profitability. A farmer out here makes a comfortable living, as long as the crop prices stay high enough, and profits are rolled back into equipment purchases. To increase their profits, farmers are constantly on the lookout for more land, which would increase their scales of economy. When an elderly farmer appears ready to pass away, inquiries about purchasing his land arrive like vultures catching the scent of carrion.
In the evening, Jon and I set off for a jog. Jon is in fantastic shape, while my right calf cramps up and I have to slow down. The gravel roads inflict pain on my feet, poorly shielded in my five-toed minimalist shoes, with a hole in one toe for good measure. In a way, my slow pace is a good thing, because Jon and I haven’t seen each other for almost a decade and have a lot to catch up on. The air is clear of city smog. The sun sets dramatically over the prairie landscape. We make a right off the main road and run past cornfields. A mile or so down the dirt road, we make a left and run past more cornfields. Then another left. More cornfields. I imagine bringing up a family out here, in this expansive biotech paradise. It could be a healthy, peaceful lifestyle, the quiet nights lit with an expanse of stars.
However, the heavy use of chemicals on the crops is depressing. The long-term effects of such intense chemical exposure are largely unknown, but it seems an avoidable risk, if one is willing to accept lower profit margins. Jon tells me that although buyers of corn and soybeans pay higher prices for organic crops, the lower yields and extra work involved make organic crops unappealing for his family corporation.
* * *
Another health challenge of living in rural Iowa is the necessity of vehicles and the consequent epidemic of physical inactivity. Jon is in tip-top triathlete condition, but most Iowans don’t have Jon’s passion for exercise and have to drive long distances to go anywhere, as I found out from hanging out with Jon’s family. Jon’s family-run farming corporation is mechanized from top to bottom, and like most other rural Iowans, his relations struggle with obesity. However, scattered around the United States are places where farmers of various religious and ideological persuasions resist the onslaught of Big Ag and practice old-fashioned labor-intensive agriculture on small farms. Among the best-known of these traditional farming groups are the Amish. At first glance, many people might find the Amish to be bizarre and impractical in their choices, but I wondered how life appeared from the inside, to people who lived a life that eschewed technology and most modern conveniences, and whether the long-term health prospects of these people were better than those of people in mainstream society.
Friends of mine in Des Moines take me to visit Jonathan Stutzman, about the same age as my longtime buddy but long-bearded and, on this particular Sunday afternoon, barefoot. Jonathan greets us on his porch. On a farm of 240 acres an hour’s drive south of Des Moines, he and his family grow sweet corn, tomatoes, peaches, cucumbers, grapes, and cantaloupe, along with beef cattle and a few dairy cows, without the use of tractors. He travels by horse and buggy to sell his produce at a market. They have no refrigeration, so canning is important for preserving leftovers—nothing goes to waste. Two long-haired blond boys watch us curiously and quietly (the Amish speak a German dialect in their homes, and hence children generally do not learn English until they go to school), then bring over their pet rabbits to show the visitors. Girls carry buckets to and fro and bring out watermelon for the guests. I ask Jonathan what his family does for entertainment. Jonathan glances at me in astonishment. “We don’t have time for entertainment. Sleep is our entertainment!” With eleven children to rear (two have already married) and no electricity, Jonathan and his family toil day to night. On this particular day, however, a languid Sunday, the children have guests over at the house, singing psalms.
Jonathan and I chat about the practice in some of the stricter Amish communities of not permitting rubber tires on vehicles. He recounts a tragic accident, in which a car struck and killed a man on a tractor, a few miles down from Jonathan’s farm.
“The driver was using an iPod,” he says.
I hear the anger seeping around the edges of his words. I think about the collision between new and old, one society oriented toward the maximization of pleasure and the minimization of inconvenience, the other focused on community, family, and faith. The roots of the Amish can be traced back to the sixteenth century, when a group of reformers in Switzerland decided that Martin Luther’s proposals resulted in insufficient separation of the church from the demands of the state. In particular, these Swiss radicals believed that a true interpretation of the teachings of Christ argued for the renunciation of violence; they also maintained that children were too immature to choose religion, and therefore teenagers had to decide whether they would accept the teachings of Christ. Only upon this confession would the teenagers undergo baptism, rather than as infants, as commonly practiced among Protestants and Catholics. For their beliefs, the Anabaptists (i.e., rebaptized) were subjected to torture and/or killed, which led to the scattering of Anabaptist offshoot groups around Europe and eventually to the New World. The most conservative of these were the Amish; the Mennonites are a well-known, less conservative branch of the Anabaptists.
In order to maintain community cohesiveness, conservative Amish groups today renounce or voluntarily limit their access to most forms of technology, including electricity and personal possession of telephones. Since Amish also generally ban ownership of gas-powered vehicles, they end up walking a great deal. A pedometer survey of an Old Order Amish group in the province of Ontario found that the men walked an average of eighteen thousand steps per day, while women walked fourteen thousand steps per day, both far outstripping the average of four thousand daily steps taken by Americans. With all the walking and the farm chores required to survive, there isn’t much time for lazing around: The Amish men and women studied sat down about three hours per day. As a result, the prevalence of obesity is extremely rare in this group. None of the men in the survey were obese, and only 9 percent of the women, compared to an obesity rate of around 15 percent among the general Canadian population and 30 percent among the general U.S. population. Walking and lack of sitting must be the reason that these Amish were slim, because their diet was typical North American farm fare of meat, eggs, potatoes, bread, and vegetables, and rich in fat and sugar; moreover, Amish living in areas where people engage in much less farm work, such as Ohio, had obesity rates as high as or even higher than the average American population. The Amish may not just be physically healthier than people in mainstream North America; they also seem to do better in measures of mental health. While the closely knit nature of Amish communities may seem overly restrictive to outsiders, Amish women can draw upon the support of their communities and families, and thus suffer from far less depression than most American women.28
If the lifestyles of conservative Amish seem extreme to us, bear in mind that just one hundred years ago, this was the lifestyle of the majority of people living in North America. In the 1930s, only 10 percent of U.S. farms had electricity, while motorized tractors made their debut in 1900. From the point of view of our genes, the Amish are familiar, living in a manner more consistent with what our genes were made to accommodate. Modern mainstream lifestyles, based on sitting at a desk or in a car, interacting with many casual acquaintances and strangers but lacking in strong emotional support, and being shielded from the sun and the presence of common parasites, befuddle our genes and have spurred the rise of diseases like obesity, diabetes, depression, and allergic diseases. Our future well-being depends on whether we can recognize the monumental shifts that our lives have taken in just a hundred years and take action to restore our health.
Don’t eat anything your great-grandmother wouldn’t recognize as food.
—MICHAEL POLLAN, Food Rules: An Eater’s Manual
My main goal in writing 100 Million Years of Food was to explain what we should eat and how we should live by combining the latest in scientific studies on human nutrition and medicine with a dose of evolutionary biology and a review of how people past and present ate and lived. Over the course of this book I’ve examined a wealth of data, both scientific and anecdotal, about various lifestyles and diets. While many people are defined by their genes and the region where they live, there are certain universal truths about diet and health that apply to almost everyone.
1. KEEP MOVING
Although daily workouts and self-restraint in eating are commonly touted as the most effective means of avoiding food-related diseases like obesity and diabetes, neither scientific experiments nor an examination of human history supports these recommendations. Vigorous exercise makes people hungrier and often leads to physical injuries, while voluntarily cutting back on calories takes superhuman control and is probably an unnatural thing for humans to do, as our lean and fit hunter-gatherer relations had pretty hefty appetites. Instead, the most important thing you can do is to aim to walk like our ancestors and amble for at least two hours every day (around six to nine miles) or as much as feasible, or sit for a maximum of three hours a day, like the Old Order Amish mentioned in the previous chapter. Walking is free, requires no special equipment, and during summer daylight hours can also provide the benefit of sunlight/vitamin D exposure. Doing more moderate exercise for longer periods of time also cuts down on the health risks of sitting and watching TV.
To keep yourself motivated, find friends to walk with and get a pedometer or download a free app onto your smartphone to keep track of how many steps you take a day. In my case, walking for two hours results in around fourteen thousand steps, somewhat more than the current recommendation for ten thousand steps a day. You’ll likely also experience a surge in spirits once you start walking regularly for two hours a day. A quick tip: Build up slowly to the two-hour goal. It is possible to injure yourself while walking, so better to take it easy for the first few months by taking shorter walks until you develop the necessary endurance. Carrying a little weight in your arms, like a water bottle or groceries, will give your upper body a suitably moderate workout as well. For people who lack the time to walk for two hours a day, adding as much walking, cycling, and other moderate exercise as possible and reducing time spent in front of a TV are sensible measures to take. New desk treadmills allow people in offices and libraries to walk while reading or typing.
2. DRINK ALCOHOL MODERATELY
Medical experts are generally conflicted over the merits of drinking alcohol because heavy drinking can harm the liver, increase the risk of metabolic syndrome, and increase the risk of violent death. On the other hand, when intake is moderate—two drinks a day for men, one drink a day for women—the health benefits of alcohol for mitigating heart disease and mortality in general are stronger than any known benefit from any other food item, including vegetables, fruits, and fish. That being said, the benefits of drinking alcohol accrue mainly to people over the age of forty living in developed countries, because infectious diseases rather than heart diseases tend to be the main killers in developing countries, and because for people under the age of forty, heart diseases are not an issue, whereas alcohol can exacerbate the risks that younger people face, such as accidents, homicides, and suicides.
3. EAT LESS MEAT AND DAIRY WHEN YOUNG
The current mainstream nutritional advice on meat is to eat sparing amounts; conversely, advocates of low-carb diets challenge the low-meat paradigm and assert that people should eat a lot of meat for better weight control and overall health, because starches are fattening and dangerous for heart health. Both sides are close to the truth. Younger people should eat less meat and dairy, because meat and dairy promote faster overall growth via hormones like IGF-1, which is a risk factor for certain types of cancers. On the other hand, for people over the age of sixty-five, eating more meat is likely a good thing, because the cancers that are promoted by meat take a long time to develop, whereas the real risk factors for an elderly person in the developed world stem from frailty and wasting, which may be mitigated by eating meat (dairy is more complicated, due to the high concentration of calcium). The common wisdom advises letting youth indulge in food and exercising restraint in later life, but this is exactly wrong; instead, we should advise younger people to eat meat and dairy sparingly, while people over the age of sixty-five should be encouraged to indulge in the pleasures of meat.
4. EAT TRADITIONAL CUISINE
While some food writers like Michael Pollan, Dr. Daphne Miller, and Sally Fallon Morell advocate eating some versions of traditional diets, most mainstream nutritionists are leery of traditional diets, which tend to be moderate in fat, cholesterol, and/or salt. I advocate traditional diets for three reasons: 1) In studies, traditional diets typically do at least as well as nutritionist-approved low-fat, low-salt diets in maintaining health. In part, this is because the functions of dietary fat, cholesterol, and salt throughout the body are numerous, while nutritionists have necessarily devoted their limited time and resources to narrow views on the harmful effects of these substances. 2) Traditional eaters didn’t bother with scientific studies; they cooked and combined food in ways that maximized their health. The older the cuisine, the better: Five-hundred-year-old-cuisines are a good starting point, because at that point industrially processed foods had not yet made significant inroads into people’s diets. 3) Traditional cuisines were moderate in fat, cholesterol, and/or salt and therefore tasted good; thus getting ourselves to stick with these diets is not difficult. The Mediterranean diet (olive oil, bread, nuts, goat cheese, fish, red wine, pasta, vegetables) is perhaps the most widely known and touted traditional cuisine these days, but many other traditional diets, from American southern and Mexican to Japanese, Okinawan (sweet potatoes, fish, vegetables, soybean), and Australian Aboriginal (kangaroo, crocodile, wild plants and fruits, tubers, honey), have been found to be superior to modern diets in mitigating chronic diseases like cancers and type 2 diabetes.
5. EAT WHAT YOUR ANCESTORS ATE
In societies where people lived on particular diets for hundreds or thousands of years, their bodies gradually became adapted to these diets, acquiring enzymes to process starches, in the case of Europeans and East Asians; to process seaweed, in the case of Japanese; and to process milk, in the case of northern Europeans, pastoralist African and Middle East groups, and northern Indians. High levels of calcium may be a risk factor for prostate cancer in populations that had little exposure to dairy. If your ancestors didn’t consume much starch or dairy, neither should you. The take-home message: Eat what your ancestors ate.1
6. EAT SUSTAINABLY
Unfortunately, when we eat meat and fish cheaply, we do so by passing on the environmental costs of pollution and plant-cover degradation to future generations. The best way out of this mess is to eat more of the plants and animals that are adapted to our local environments and decrease our reliance on foreign, poorly adapted plants and animals. In many parts of the world, there is an abundance of plants and animals that people used to eat but later generations became squeamish about. In North America, acorns, deer, bear, moose, beaver, fish, waterfowl, and insects used to provide valuable sustenance, but European immigrants to the region rejected or forgot about these foods; kangaroo presents a similar dilemma for Australians descended from immigrants; insects are rejected in most of the developed world, and even tracts of the developing world. That’s a shame, because wild plants and animals are generally better nutritional choices—for example, the ratio of omega-3 to omega-6 fatty acids is higher in wild foods—and more environmentally sustainable. Moreover, wild animals arguably live happier, more natural lives than their farm compatriots.
In the Americas, insects used to be a huge part of the ancestral diet because there weren’t any big domesticated mammals around; they’re still popular in much of the developing world. Insect protein is palatable. In Thailand, they can’t import enough crickets to satisfy their demand. Pound for pound, insects consume fewer calories than mammal livestock because insects are cold-blooded. They also suck up less water and emit fewer greenhouse gases than livestock. Also, if you’re worried about animal cruelty, the nervous system in an insect is far less developed than in a mammal.
7. GET AS MUCH SUN AS YOUR SKIN TYPE REQUIRES
Our ancestors were continually exposed to the sun. The most obvious manifestation of this is our body’s dependency on skin exposure to sunlight to produce the correct amount of vitamin D. It’s true that skin cancer is an opposing risk, so rather than getting burned on the weekend or hitting a tanning booth, the best thing to do is to spread out your exposure to the sun throughout the year and throughout the week, which allows people with tanning skin types to develop protective natural tanning. At the ends of the skin-type spectrum, people with light skin should be judicious in the intensity of sun exposure (think northern Europe), while people with dark skin should seek as much sun as practical. Solar radiation likely has an effect in reducing the risk of various types of cancers, such as breast cancer. Popping vitamin D pills or eating vitamin-D-rich food is not a great solution because scientists don’t know how much vitamin D is required by the human body, or even if vitamin D is the main benefit from solar exposure; moreover, getting too much vitamin D may boost the risk of certain cancers, including prostate and colon cancer.
A final consideration with respect to sunlight is that in temperate regions of the world, cold weather may increase the risk of dying, independent of sunlight exposure—in other words, temperature is also an important factor in maintaining health.2 Of course, in very warm locales, heat waves can be dangerous as well. In both cases, the elderly are most susceptible to the dangers of extreme temperatures. Thus if you are in your later years of life, want to optimize your health, and have the option of relocating, living somewhere where the temperature is congenial is a major health consideration.
8. GET SAFE GERM/PARASITE EXPOSURE
If you suffer from hay fever, food allergies, or other common immune system disorders, you can likely lay part of the blame on lack of sunlight (see the previous point) and the massive hygiene drive that started roughly one hundred years ago. Because our ancestors evolved with constant exposure to parasites like bacteria, viruses, and scores of tiny invertebrates, our immune systems are dependent upon parasitic exposure to calibrate properly, just as our teeth require hard foods, our feet require solid contact with ground, and our eyes require copious natural sunlight to develop properly. But parasites are no laughing matter, because many kinds of parasites can and will gladly finish us off; malaria, for example, kills 660,000 people worldwide each year, far outgunning the current deadly outbreak of Ebola. The challenge is to get enough exposure to parasites so that our immune systems develop properly, while avoiding mass epidemics due to unvaccinated children and adults. Studies of therapies employing parasites such as pig whipworms are currently undergoing FDA-scrutinized trials in the United States. There is a good case to be made that many antibiotic treatments are unnecessary and deplete the intestinal tract of helpful bacteria, so patients (and parents of children) facing antibiotic treatments should discuss with doctors which antibiotic treatments are necessary. Cesarean births may reduce the transmission of helpful bacteria from mothers to infants via vaginal secretions, so mothers should discuss with doctors the pros and cons of C-section deliveries and consider the use of swabs to apply vaginal smears to newborns.3 Other options include spending more time in rural settings such as farms and traveling to developing countries.
9. COOK AT LOW HEAT
When a side of beef is roasted, a slab of salmon seared, a sliver of bacon fried, or a cube of tofu sautéed, a chemical process known as the Maillard reaction results in delicious browning of the cooked food (similar to caramelization). However, fatty or protein-rich foods cooked under high heat generate AGEs (advanced glycation end products). AGEs are also produced naturally in the body, but the concentration of circulating AGEs can be elevated through intake in industrialized diets. Like teenage pranksters, AGEs wreak havoc by binding to cell receptors, cross-linking and hence changing the shapes and functions of body proteins, and generally promoting oxidation damage and inflammation. Possible adverse health effects of AGEs include hardening of the arteries (atherosclerosis), anemia, Alzheimer’s disease, cataracts, cirrhosis, bone brittleness, muscle stiffness, loss of grip strength, slower walking speed, kidney disease, type 1 and type 2 diabetes, and lowered life expectancy.4
Concentrations of AGEs can be altered enormously by different cooking techniques. Raw foods contain the fewest AGEs. Cooking using traditional, low-heat methods (boiling, steaming, stewing) produces slightly elevated levels of AGEs. High-temperature, dry methods of cooking (broiling, roasting, deep-frying, grilling) and food processing rack up the greatest yields of AGEs. Noxious AGEs are also highly prevalent in hamburgers, soft drinks, crackers, cookies, pretzels, doughnuts, pies, Parmesan cheese, pancakes, waffles, and other processed foods.5
10. REMEMBER: FAD DIETS DON’T WORK
Foods are one of the few things that we can easily alter in our lifestyles, and it’s commonly believed that foods comprise the basis of our health—i.e., “You are what you eat.” Not surprisingly, people gravitate toward various kinds of miracle diets and “superfoods” in the hopes of achieving a quick fix to health problems like obesity, diabetes, and cancers. However, eating more meat, or more dairy, or more fruits and vegetables, or more raw food, or less fat, or following any other dietary alteration has rarely provided relief from chronic diseases. There are two reasons for this lack of a quick dietary fix: 1) Our bodies are designed to thrive on a wide variety of foods, in the form of time-tested traditional diets. 2) The major factor underlying chronic disease is disruption in our physical lifestyles, particularly the absence of movement, so adjusting our diets to compensate for the lack of physical activity rarely achieves our desired goals. The final message: Eat good food, keep moving, and let your body take care of the rest.
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