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      Chapter 1

      How Children Learn to Eat

      ONE THING Parents agree on: when it comes to food, young children are completely unreasonable. They prefer unhealthy foods, from candy bars to French fries. And they steer clear of vegetables and fruit, even the sauce for spaghetti!

      From an evolutionary standpoint, this is puzzling. After all, food hasn't exactly been abundant for 99 percent of human history. Shouldn't children just eat whatever is put in front of them?

      This chapter gives a clear answer to this question, and it is: No. These taste escapades are fully expected by nature. But what drives them? Why don't young children like broccoli? How do children's taste preferences develop? Why do Indigenous South American children find fried tarantulas or grubs delicious, while Bavarian children prefer white sausages and dumplings? And how do they finally learn that vegetables won't kill them and might even taste delicious?

      Why Small Children Don’t Like Broccoli

      On the animal pictures in the children’s rooms you can always see the panda with the same food: bamboo. There is a reason for this: the panda only eats bamboo. This preference is part of its innate, instinctive behavior.

      Humans are quite different. Unlike all other mammals, they can live in practically all climate zones (recently even in a small space station). Whether in the vegetable-free Arctic or in the vitamin-rich tropics, they get along with the food sources available locally. Of all animal species, Homo sapiens is the creature closest to an omnivore. From grains, fruits, mushrooms to nuts, seafood and root tubers, from vegetables, insects, fish and other animals to packaged soup or formula diets, humans will eat anything yes, even bamboo shoots!

      This makes them far more independent than the panda bear, which is not without reason on the verge of extinction. But freedom has one disadvantage: food preferences cannot be firmly programmed into humans as instincts. And thus, unlike the panda, humans face the problem of choice and of learning.

      For interspersed in the thousand-fold supply of foodstuff are many incompatible or even poisonous “foods” and they can look as much alike as a blueberry and deadly nightshade. So, at some point in the beginning of their life, Homo sapiens must learn to make sense of what is on offer. They must learn to like what suits them, whether grilled tarantulas or gummy bears. And they must learn to avoid what could harm them.

      But how does he solve this dilemma of the generalist, as nutritionists call it? According to what rules does he learn to like the “right” foods and unerringly reject the others? According to which formula does his taste develop?

      Innate Preferences

      Humans have not been given a precise description of the food they can eat, like pandas, but they do have a rough compass with which to judge the food on offer and this applies to everyone, whether Inuit or spaceman.

      First of all, there is the sense of taste. Via specialized antennae (receptors) on the taste buds of the tongue, humans judge food according to the basic qualities sweet, sour, salty, bitter and umami. (The latter taste quality was only discovered in 2002 and indicates the amino acid glutamate, which signals particularly protein-rich food to the body the Japanese word translates roughly into “meaty”).

      While the perception of “sweet” helps to identify ripe and thus preferably carbohydrate-rich fruits, “sour” stands for unripe, i.e. calorically inferior, and also for “possibly spoiled.” “Bitter” also indicates potentially unfavorable food, because bitter substances are especially found in spoiled or even poisonous food sources. Indeed, plants have evolved bitter compounds to protect themselves and their fruits against injury. For example, bitter substances have a paralyzing effect on insects and thus neutralize them. So, it’s no wonder that many vegetables only became edible in the first place through cultivation! In fact, the sweet, juicy carrots and delicious broccoli that we shovel onto our children’s plates today are anything but “original” vegetables. They are the results of centuries of breeding that systematically removed tannins and bitter substances from the plants.1

      And “fat?” Whether fat has its own taste antennae on the tongue is disputed. What is certain, however, is that high-fat foods are preferred from infancy. Fat enhances the positive taste qualities food tastes sweeter and spicier.

      Let’s summarize. Children evaluate the food on offer according to its safety and survival value: sweet, protein-rich and fatty foods indicate problem-free, energy-rich “survival foods” and are therefore preferred. Bitter and sour foods, on the other hand, are evaluated critically after all, they stand for less nutritious, possibly spoiled or even poisonous foods. This leads us to an astonishing insight: the fact that children prefer Nutella and French fries to celery stalks and spinach has a sensible background. Those who preferred calorie bombs got through the next time of need better. And the critical view of vegetables also developed not out of defiance against parents, but as a precautionary measure in an environment loaded with poisonous plants!

      The Garcia Effect

      In addition to the sense of taste, there are other guard rails that guide all people to eat safely. For example, the so-called Garcia effect: Once a food has triggered nausea or vomiting and thus proved to be potentially toxic it is rejected in the long term. A single bad experience is enough to make people avoid the food in question for years at least in the case of children.

      The Fear of the New

      And there is a third influence that shapes the food preferences of all children around the globe and which quite reliably drives parents to despair: the avoidance of previously unknown foods. Many parents know this phenomenon, also known as neophobia (fear of new things), all too well. As long as Mary was a baby, her parents proudly recounted how many foods she tried: pesto, olive pieces, tomato sauce… As a toddler, the same being is hardly recognizable: Don’t you dare bring even a vegetable molecule near the pasta! That the avoidance of new foods actually corresponds to a kind of fear is also shown by the fact that it is precisely anxious and shy children who are most affected!

      Neophobia follows a roughly similar time course in all children: It is least pronounced between four and six months of age most infants try practically everything offered to them at this age. From about 18 months, the selection horizon gradually narrows, the gaze becomes more critical, and the mouth opens more hesitantly. In late toddler and preschool age, skepticism towards new things has reached its maximum: children are then really bad eaters and often completely reject new, complex-tasting or bitter-tasting foods. In most children, it is not until the school age that in the horizon of choice widens again. Children now begin to experiment with previously unthinkable foods such as mushrooms, stronger types of cheese, and also vegetables such as broccoli.

      By the way, cabbage vegetables such as Brussels sprouts are at the top of the hit list of children’s rejections and not without reason. These vegetables are sulfurous mustard plants, which not infrequently give small children a stomach ache.

      Sensible Development

      The time progression of neophobia can be explained in evolutionary biological terms as follows: while the child is breastfed and lives in the immediate vicinity of its mother, its taste horizon is still supposed to be broad after all, the mother (or other sensible adults) ensures that what the child gets to eat is also safe. It’s a completely different story when the child becomes mobile and can explore the environment on its own two feet. What goes into the mouth from now on is no longer subject to parental control. Instead of the parents, the natural narrowing of the horizon of choice and taste now ensures survival. Everything that is unknown is stubbornly avoided especially if it is also green or tastes bitter. Only when the child’s organs are more mature (i.e. less susceptible to toxins) and when the food selection is “secured” by social learning, can the taste and choice horizon open up again.

      Social Learning

      Okay, young children may go through a picky phase, and rightly so, but what exactly ends up on their menu in the long run? How do children get used to what’s on offer locally?

      The answer is that they learn this by example and by habituation. Experiments show that young children who initially reject a food will accept it if it is offered to them about ten more times on successive days. So children do not eat certain foods because they like them, but they like them because they eat them again and again!

      How do they get acquainted with new foodstuff? Children approach new food in cautious steps. If they try it, they only taste a little at first. (Other mammals also follow the principle of cautious restraint: rats, for example, gnaw only small pieces from unfamiliar food sources. If they don’t get sick, they eat more).

      It has also been shown how important role models are in the development of a child’s taste. The child at the table often spontaneously reaches for what his parents or siblings put in their mouths. Studies confirm this: one-to four-year-olds are twice as likely to try a new food if a friendly adult takes it first! (Of note, a friendly adult—as soon as negative emotions come into play, children don’t even watch that person; he or she lose their power as role models). And if they see that others, especially siblings, like the food, they are more likely to help themselves (maybe their courage is driven by jealousy?).

      In addition, pleasurable play accelerates habituation. As experiments show, food is better accepted when children are allowed to show behaviors that are not exactly encouraged in many families, such as putting the food in their mouth, sucking it off, and grabbing it with their hands tactile experience seems to be part of “getting to know” food.

      Taste Programming

      Early olfactory and gustatory experiences are also decisive for later eating behavior. Animal researchers have known this for a long time: If pregnant rabbits are fed juniper berries, the rabbits from this litter later prefer meadows with lots of juniper!

      Prenatal imprinting also plays an important role in the formation of food preferences in humans. In experiments in which traces of garlic, vanilla, anise, or carrot juice were introduced into the amniotic fluid, the newborn babies preferred precisely these flavors after birth.

      And the taste of breast milk and thus what the nursing mother eats also shapes the baby. Indeed, when it comes to complementary feeding, the baby prefers flavors that it is already familiar with from breastfeeding. Breastfeeding is therefore really a trial run through mom’s shopping list.

      Just like breast milk, formula can also shape taste. In experiments, children who were given hydrolyzed infant formula as infants—these formulas are often prescribed for allergy prevention and are known for their bitter taste later prefer the sourest fruit juices; those who grew up on soy milk, on the other hand, prefer apple juice enriched with bitter flavors. Incidentally, as toddlers, soy milk drinkers are also more interested in broccoli than their peers fed regular formula based on cow’s milk.

      There seems to be a sensitive phase for taste imprinting, which may vary depending on the food. Hydrolyzed infant formulas, for example, are quite easy to introduce in the first four months of life, after which hydrolyzed formulas are practically no longer accepted by children.

      “Supertaster”

      However, the world of taste in which children ultimately end up also follows hereditary influences: Around a quarter of Central Europeans and more than 50% of Asians are so-called supertasters—they have a particularly large number of taste receptors for bitter substances on the tongue. So bitter tastes even more bitter to them! Many a child who is a particularly “bad eater” is likely to belong to this group. On the other hand, they can also detect finer differences in the world of bitter. This could explain why supertasters are more often found among celebrity chefs in adulthood. Supertasters also have a very sensitive mouthfeel—they find very fatty food unpleasant, for example. It’s no wonder that supertasters (who, as said, include an above-average number of Asians) are leaner on average—their body mass index in adulthood averages nearly two points below the rest of the population.

      The preference for protein-rich food also has a hereditary component. The “sweet tooth,” on the other hand, appears to be only slightly dependent on parental predispositions, contrary to the assumptions of many parents.

      Disgusting!

      In order to evaluate the environment according to its opportunities and risks, the child needs another, quite stubborn aversion program—the feeling of disgust.

      Babies and toddlers are interested in playing with things that make an adult gag: snot, vomit and mucus of any kind are by no means “yuck” for babies— and bowel movements certainly not. It is not until the age of three that children begin to distinguish pleasant smells from unpleasant ones—the feeling of disgust sets in. By the time they start school, children’s olfactory likes and dislikes are comparable to those of adults, and food may now also be disgusting. Around the world children now perceive the same things as “disgusting,” regardless of whether they are being raised by a chef or a lumberjack.

      The evolutionary meaning of disgust is easy to understand: Feelings of disgust protect against the ingestion of spoiled food or food contaminated with pathogens. But why then do children not feel disgust in the first few years of life? Perhaps because feelings of disgust would not make any sense beforehand. Small children cannot do anything about the fact that they are still “leaky” and always come into contact with their excretions it would not be very helpful to constantly feel disgusted. After all, small children cannot escape the source.

      Why Children Do Not Finish Their Plates

      Any pediatrician can confirm this: young children’s appetites often fall miles short of their parents’ expectations. And even light years behind the expectations of grandparents. Why is that?

      One reason lies in the infant’s sweet garment—baby fat. This cushion is probably there to buffer the exceedingly rapid and energy-consuming brain growth in the first two to three years of life against the fluctuating food supply. As children begin to crawl and explore the world, the fat gradually melts away—after all, it would be quite a waste of energy to pile on pounds on a creature whose main mission in life now is playing, exercising, testing the body and its senses, turning the world upside down.

      Four Reasons for Picky Eating

      But toddlers eat so poorly not just because they are using up their supplies now. They also grow more slowly than infants, and much more slowly. If a child continued to grow into school age at the same rate as a baby in the first few months, he or she would weigh more than an elephant when they started school! Therefore, on average, a two-year-old child needs only about 25 percent more nutritional energy than a nine-month-old infant.

      Some children, however, seem to eat particularly poorly. This could be because they metabolize their food better. It is indeed known that some infants grow on less food than others. In the first month of life, for example, some infants drink 400 milliliters (13.5 oz) of milk per day, while others need 800 milliliters (27 oz) for the same growth rate. This means that some infants consume more milk at four weeks of life than a child at six months! These differences persist into infancy. When it comes to food it is therefore not advisable to expect the same enthusiasm from all children.

      Another reason also speaks against excessive expectations at the family table. As we have seen, some children have a particularly hard time not only with vegetables but also with fatty foods. These supertasters drive their parents to the brink of insanity, especially in infancy.

      And there is yet another reason for less enthusiasm at the table to be considered: toddlers, unlike infants, often snack in between meals. And what food do they choose? In line with the well-known choice program, they prefer calorie-dense food: chocolate cookies, fruit juices, chocolate milk or a granola bar. Unsurprisingly, they appear rather unimpressed at meal time. If you add up all the calories that allegedly poor eating toddlers eat “on the side”, one conclusion is obvious: “fussy eating” children eat particularly fussily where parents look closely: at mealtimes.

      This fits with the experience of pediatricians. Children whose parents complain about “fussy eating” do not differ in body weight from those who come to the doctor’s office because of coughs, colds, or scraped knees.

      The Evolutionary View

      However, the image of the “poorly eating” toddler also stems from another peculiarity of children: they often do not finish their plates. Let’s take a closer look at this phenomenon.

      When do we humans stop eating? When we are full, is the common answer. That this is not entirely true is shown by the observation that adults stubbornly finish their plates and often stuff themselves quite a bit to do so.

      Young children behave differently. In experiments, for example, three-year-olds are not impressed by large portions they eat the same amount, regardless of what is offered on the plate. Already five-year-olds, however, eat more the more you put on their plate. Another finding is interesting in this context: if infants are offered foods with a low energy density, they eat correspondingly larger portions. Conversely, if you offer “rich” food, they simply eat less. Already in infancy, however, children lose this incorruptible caloric assessment if the food is richer in calories, they still do not eat less of it just like adults.

      From an evolutionary point of view, the sense of this default setting is obvious. As long as children cannot take care of themselves and, as “breast-lings” can rely on a constantly flowing source of food, the body does not need to eat beyond its current needs in order to build up reserves. So young children seem to have a program that whispers to them: “As long as mom is still fully taking care of you, you don’t need to stock up when your appetite wanes, just stop!”

      This only changes when children are left more to their own devices and are no longer fully cared for by constantly available adults. Then it makes sense to take full advantage of a good opportunity: when our hunting and gathering ancestors came across a ripe blueberry field, it was good to not just pluck a few berries here and there, but to take advantage of the opportunity—and to eat as much as possible. Who knows when the next opportunity would come?

      How Children Become Sensible Eaters

      As far as the diet is concerned, infancy is tantamount to a revolution: the child moves from a safe food environment, closely monitored by the mother, to a world full of dangers. Whereas previously the staple food was mother’s milk, which was hygienically impeccable and optimally tailored to the child’s needs, from infancy onward the child has to satisfy its hunger in a world where the nutritious and the inedible often grow right next to each other. To survive in this world, evolution has given the child the following rules:

      
        	Prefer “survival foods” the sweet, energy-dense “favorites” that are not only safe but also filling.

        	Eat only what you know. Beware of bitter things. After all, they could contain toxins.

        	If you have to eat something new, take very little at first.

        	Eat what your parents and siblings like—this is guaranteed to be safe.

        	Don’t eat again what once upset your stomach.

      

      These rules bring us to a radical realization. That children are so picky and so fond of sweet and fatty foods, but critical of vegetables, is part of the  normal development of the young child. A toddler unreservedly enthusiastic about vegetables, fruits and berries would soon have been a dead child during 99 percent of our history!

      Of course, these protective programs have become completely superfluous today, when supermarket shelves are guaranteed to be free of deadly nightshade and when we watch over our children’s every step in small, secure apartments but our children’s bodies follow the success program developed in the primeval forest, which has secured their survival for hundreds of thousands of years.

      The Picky Little Ones Viewed Positively

      Perhaps we should simply look at our children’s food preferences the other way around. The rules described according to which children approach the edible environment are a success story. They achieve something that we otherwise only dream of they bring supply and demand into perfect harmony, anywhere in the world!2

      Even extremely special conditions can be covered with these simple rules. Eating spicy food, for example, makes sense in places where food spoils quickly, because hot spices can kill germs and parasites even toddlers in Asia eat hot spices in quantities that would make an adult Central European’s shirt come off. And children also learn the most complicated eating rules en passant: Andean people, for example, eat wild potatoes together with clay this helps to neutralize the toxic ingredients of these varieties.

      Light at the End of the Tunnel

      But the best thing about this overprotective learning program is that: it has an expiration date and eventually overrides itself. After all, the more the organs mature and the more children have learned about their world, the more the fear of new foods subsides. The “picky” children become bolder, and eventually they do eat their vegetables.

      In this respect, food is an example (we will come across many others in this book) that not everything that bothers parents about their children should be considered a “disorder.” That toddlers are not even licking at certain foods was once good for their survival and is thus part of a normal childhood.

      What Makes it Additionally Difficult for Children Today

      “Difficult eaters” have always existed otherwise, for example, books like “Struwellpeter” would not have been written. But if you ask experienced pediatricians, this problem has increased significantly in the last 50 years. And that’s actually remarkable. While refrigerators have become more and more crowded and more and more children have moved into the land of milk and honey with chip bags and candy bars, more and more parents are desperately trying to keep their little ones from certain starvation, spoonful by spoonful. Why is eating particularly difficult today?

      The choice of role models is narrow. As we’ve seen, role models make learning to eat easier: friendly adults get kids to try more. Friendly adults, mind you. In reality, however, children are more likely to be confronted with some kind of drill sergeant, or with frowning parents who are scared to death for their children. Or with mothers-in-law whose self-esteem depends on only one thing: whether or not little Bill accepts the spoon. But children don’t react to worries or pressure and not even to stickers; eating has to be fun for them.

      The problem is compounded by the fact that many other natural role models that facilitate learning to eat are absent today older siblings, for example, or older children at all. Everyone knows that small children would follow slightly older children into the sea they will also eat what they eat. That’s why firstborns or children in small families potentially have a slower learning curve.

      Rapid weaning can overwhelm infants. Today, we set a fairly tight timetable for our children, according to which they must learn to eat. We have clear ideas about when children should be fed solid foods. And often enough, this is also the time when children are weaned from the breast for many parents, introducing supplementary feeding and weaning are two sides of the same coin. The goal is then often to replace entire meals with solids as soon as possible. For some children, however, the double package of supplementary feeding and simultaneous complete weaning can be problematic. Not only do children have to get used to baby’s bottles and solids in a hurry, but many parents also expect to replace a meal at the breast with baby food in no time at all. But this can deprive infants of the opportunity to get used to the new food and taste universe at their own pace. After all, even if infants are bolder in terms of taste than toddlers, they still have to get used to the new way of eating. So, when they are offered solids, it must be expected that at first, at best, samples will be taken. Interestingly, babies are more courageous with new food after their first hunger has been satisfied. They are more relaxed and willing to experiment after being breastfed for example. So, solids should first be desserts rather than full meals.

      From the infant’s point of view the transition from milk to baby food is a protracted phase of sampling, learning, and “playing.” Therefore, at least for the more sensitive children (who may be recruited from the group of supertasters described earlier), a slow, relaxed introduction of complementary foods may be smoother the children can then get used to the new food offer in small portions while maintaining the breastfeeding routine.

      In fact, a look around the globe shows that the introduction of complementary feeding is less conflictual in those cultures where breast milk feeding and complementary feeding overlap for a longer period of time. The fact that mothers have to return to work at a certain date simply does not seem to have been taken into account by nature!

      Feeding according to rigid rules leaves little room for individual speed and preferences. Individual flexibility is also lost in the rigid complementary feeding schedule that is common in western countries and often propagated by the baby food industry. Parents are informed about which baby food is appropriate for which month, yet none of this advice is based on any comparative science. Any family moving with their baby to a different country can attest to how arbitrary these schedules are. And still parents are made to believe that this is exactly the right and possibly only healthy diet for a baby.

      Suggestions for Daily Life

      To conclude this chapter, let’s try to see the rules and limitations set by evolution not as a burden, but as an aid to healthy development. How can we help our children develop healthy food preferences even under today’s conditions?

      During Pregnancy

      Let’s start at the beginning of life. A pregnant woman should eat what she likes, because this way she also ensures a broad taste horizon for her cohabitant in the womb. She should not be put off by alleged allergy risks. It is a myth long since disproved that avoiding certain foods during pregnancy can prevent the child from developing allergies. The customs in many traditional cultures make far more sense there, pregnant women in particular are given the most varied and elaborately prepared dishes.

      Breastfeeding

      Breastfeeding supports the development of a broad taste horizon. In contrast to formula, breast milk contains a message wrapped in 1001 flavors. Here comes the food that will predominate in your later life … It is well known that breastfed children whose mothers eat a varied diet are more likely to try new things later on than bottle-fed children and are also more open to fruit, for example. And even during the breastfeeding period, there is nothing that speaks for a monotonous diet. Restricting the mothers can neither improve infant colic nor prevent allergies.

      Supplementary Feeding

      It is often recommended to use only a few, familiar foods for supplementary feeding. This may make sense for certain children with atopic dermatitis, but for healthy children it is generally true that it can be a foray into the kitchen. And it does not have to follow a certain prescription (first carrots, then potatoes, etc.). Particularly in the case of breastfed children, it can be assumed that they will recognize the flavors they are familiar with from breast milk and accept them when they encounter them with meals. In this respect, preparing complementary foods yourself according to the mother’s taste can be superior to buying ready-made baby food in the supermarket. However, as will see in chapter 4, there is nothing to be said against the simplest “lazy parent” approach where supplementary feeding happens at the family table and the baby is offered from what his mom, dad and siblings eat (with a few simple precautions in place, of course).

      “Forcing”

      It goes without saying that exerting pressure when introducing complementary foods is a no-go. Otherwise, the “Garcia effect” discussed earlier will ensure a lasting rejection. There is even evidence that children whose parents put pressure on them to eat weigh less at the age of two than those who eat without pressure! Fortunately, the modern supply of healthy foods is so broad that the ritual battle over spinach no longer needs to be waged to keep children healthy. Where “forcing” children leads is illustrated by one of the former most powerful men on earth, George Bush Sr., who shortly after his inauguration had nothing better to do than to ban vegetables on Air Force One and complain defiantly, “I do not like broccoli. And I haven’t liked it since I was a little kid. And my mother made me eat it. And I’m President of the United States. And I’m not gonna eat any more broccoli!”

      Forcing by bad temper, i.e. shaming, criticizing, reproaching or belittling children, also has no effect. Because as we have seen, children learn through friendly habituation. The same is true for them when it comes to eating: positive emotions are learning enhancers; negative emotions are like glue for learning!

      Kind persistence is the only way to combat rejection of healthy foods. In concrete terms, this means that new foods, fruits and vegetables should initially only be offered in very small bites, but even if they are initially rejected, they should be brought to the table again and again for at least one or two weeks.

      As for the Meals

      Self-cooking is more beneficial not only for the development of taste, but also for health than ready-made meals. Commercial food is not only sweeter and saltier, but also much more energy dense. Evolutionary biolo- gists estimate that humans are primed for food with an average energy density of 107 kilocalories per 100 grams a hamburger has 287.

      But how to deal with the very conservative taste program of young children? Should parents let their three-year-olds eat only pasta? After all, not eating the sauce seems to have an evolutionary biological purpose Not at all. The program of neophobia aims at caution, not at avoidance of everything that does not disappear into the mouth at the first go! It cannot be repeated often enough.: the child is evolutionarily urged to restraint but it also has a habituation and exploration program on board, which then paves the way to the “more difficult” foods. The cautionary program has an expiration date.

      However, this habituation program does not run automatically, but needs a motor. And that’s not only good vibes at the table but also hunger: Hunger makes you brave and ensures that the taste spectrum is constantly stretched a little further. Hungry children try a wider range of foods than half-full children after all, if you go shopping hungry, you’ll arrive at the checkout with a fuller cart.

      But how can it be achieved that children come to the table with hunger? By eating less before the meal! Just about 20 percent of the calories consumed at an average main meal are enough to severely curb children’s appetite. If you put half-full kids at the family table, you can’t expect a lot of experimentation. So 40 to 60 minutes before the meal, children should only be given calorie-neutral drinks (preferably water) or low-calorie snacks, such as vegetables or fruit slices. The satiating effect of juices and sweetened tea in particular is often underestimated. Of course, this does not apply to toddlers who really can’t wait when they are hungry they better have some taste bites ahead to soothe their hunger.

      So, from an evolutionary biology perspective, the answer to the “spaghetti without sauce question” would be: yes, children should be allowed to be picky, but under real conditions. Specially prepared “children’s meals” are certainly not foreseen in evolutionary terms, and even the substitution of meals by desserts (“so that my child eats something at all”) wasn’t an option until a few generations ago due to the limitations of reality. Children are prepared to eat at least a selection of what their parents think is healthy and tasty no three-year-old child is prepared to write the shopping list itself. The land of milk and honey did not exist in our evolutionary past.

      Finishing the plate? Even if it may be difficult for grandparents raised in harder times to accept, “Finish your plate” as a learning goal neither fits into the evolutionary-biological behavioral repertoire of young children nor does it represent a health-promoting learning goal in an environment in which food portions from chocolate bars to meals in restaurants are too large even for physically hard working adults.

      It is better if the food is portioned onto the plate according to careful estimates (as soon as children can do this themselves, they should be allowed to help themselves on their own with kind advisory help). A second helping is then always possible. If a child has overestimated its appetite, he or she may put the food back or have it put aside for later.

      Prepare the food thoughtfully? If the food is served in a nice and child-friendly way, it can definitely contribute to the fun of eating. And avoiding really unattractive looking foods (like cooked spinach) also makes sense after all we’ve seen about the development of disgust. However, child-friendly decorations don’t need to be overdone, either. A hungry child will eat even if there is a lack of color coordination at the table.

      Are children allowed to “gorge"? All humans (and mammals, for that sake) tend to eat hastily when they are hungry. This makes evolutionary sense as the hungrier we are, the more important it is to secure as much as possible of what’s on offer as quickly as possible who knows when another favorable opportunity will come along and how long we’ll be left undisturbed? But isn’t it healthier if we eat slowly, or even, as is sometimes advised, chew the food 11 times (optionally 22 times or 33 times) before swallowing? From an evolutionary point of view, this is sheer nonsense. If food was really only digestible if we ate it very slowly or even chewed every bite 22 times, we would have gone extinct long ago. And as for the argument that those who “gorge” would overeat, experiments give the all-clear: young people who are encouraged to eat slowly in trials do not eat fewer calories than if they are allowed to gulp down the food in one go. (Of course, this finding does not argue against relying on the relaxing ritual of a mindful meal at the table here, parents can certainly rely on their long-term impact as role models).

      Drinking

      When drinking, it should be taken into account that young children drink relatively much compared to adults because of their still high physiologic water turnover. In many families, it has become customary to quench thirst not with water but with soft drinks or juices. Fruit juice consumption in particular has risen sharply among young children over the last 50 years, and teas, which are often introduced after weaning, are also often sweetened. This is doubly unfortunate. First, this could nudge taste development to sweet expectations. Second, calorie-containing beverages provide a rather lush caloric load pediatricians assume that high-energy beverages are partly responsible for the obesity epidemic in children. In addition, there is increasing evidence that the fructose found in abundance in fruit juices and even more so in soft drinks sweetened with corn syrup, can cause an unfavorable metabolic programing in children, which may set the stage for obesity, diabetes and the like.3

      From an evolutionary biological point of view, there was only one thirst quencher after weaning: water. “Liquid food” is actually found in the original human repertoire only in the form of mother’s milk. The only exceptions are the few human populations that have become genetically adapted to tolerate animal milk many thousand years ago (more on this in chapter 4). And there is indeed nothing wrong with a glass or two of milk as a snack, but not as an additional liquid to quench thirst.

      Do children need to be constantly reminded to drink because otherwise they will get dehydrated or otherwise suffer harm? This fear has crept stealthily into the repertoire of parental concerns in recent decades, but it is not very plausible in terms of evolutionary biology. From an early age, the feeling of thirst ensures that children drink enough water, and this signal works absolutely reliably, at least in healthy children. Kidney specialists also give the all-clear: drinking more than thirst demands does nothing at all for otherwise healthy people. In fact, in consumption experiments, healthy people provide themselves with exactly the amount of water they need to eliminate their metabolic waste products. That precautionary drinking can actually achieve the opposite of what it intends is shown by a classic study at the Boston Marathon. Those runners who were asked to increase their water intake as a precautionary measure experienced water and electrolyte disbalances far more often after the race!

      From a pediatrician’s point of view, it should be added that the complaint of many parents that their children drink “too little” is thankfully not covered by any corresponding pathological findings. Neither is there an epidemic of kidney stones among children, nor is it possible to prove that constipation, which is not uncommon among children, is triggered by too little fluid in the case of the latter, the type of (solid) food and unfavorable bowel movement habits are usually the cause.

      Of course, it is true that toddlers and especially infants cannot yet con-serve water as well as older children. This is because their kidneys cannot yet concentrate urine as well. Infants therefore need to drink more frequently. Nature has also taken this into account after all, under natural conditions, small children had free access to the breast during the first two to four years of life and would thus regularly supply themselves with fluids. With this in mind, it’s no wonder that babies help themselves to the breast more often in summer than in winter and that the frequency of breastfeeding varies greatly in the different climatic zones around the world. Infants from around three years of age, however, are already much better able to adapt their water balance to a temporarily fluctuating supply; their bodies are prepared to make it from water hole to water hole, so to speak. So healthy children don’t need to be constantly reminded to drink! If the bottle is not present during a stroll, they will make up for it at the next opportunity. Accordingly, toddlers pee more or less during the course of the day, and a “pee break” of several hours is absolutely normal.

      The Attitude of Parents

      With some beliefs, parents stand in their own way. Especially when it comes to appetite, they often expect more than children are capable of. In evolutionary terms, parents can therefore only be advised not to take their children’s appetite or vegetable consumption as a measure of how good they are as parents.

      Research does offer one consolation for parents of picky children: “Bad eaters” may consume fewer fruits and fewer vegetables but they also con- sume less fat and fewer sweets. And even though vitamins may not be flowing out of their ears: Picky eaters are not less healthy than other children and they grow at the same rate. But they are, this should be obvious, less likely to be overweight.

      And finally, a word about ribs. There may be a lack of many things in this country, but there is no lack of high-quality food. It is normal for fat reserves to melt away during infancy and the preschool years. The child’s fat mass reaches its lowest point (the so-called fat nadir) at the age of five to six years. The fact that ribs now appear is evolutionary intended and not a sign of malnutrition.

      IMMATURITY IS NOT A DEFICIT

      BUT AN ADVANTAGE

      In this first chapter we have seen one thing: that children sometimes drive their parents to the brink of despair has a good reason. Yes, they pucker their mouths when the spoonful of greens arrives. Yes, they prefer to eat sweets, no matter how unhealthy. Yes, they gorge when they are hungry. All of this was their recipe for success under previous conditions. It helped children survive. Nature really couldn’t have known that children would one day live in tiled apartments where no poisonous shrubs or mushrooms grow, that they would one day grow up in a land of milk and honey where the shelves bend from loads of delicacies.

      In the following chapters of this book, we will turn our attention to other areas of child development such as sleeping, crying, or the (completely superfluous?) temper tantrums. And there, too, we will find good reasons for “unreasonable” behavior.

      Before that, however, it is time to introduce the little heroes of this book in more detail and take a bird’s eye view of their development.

      Children Are Not Defective Adults

      Since the beginning of the last century, the reason why babies do not speak is known they have absolutely nothing to say! At least that was the opinion of the influential Dutch pedagogue Frater Rombouts who was completely in line with his time, which saw children as one thing above all: as incompetent, deficient beings.4

      It is only in the last few decades that this image has been put into perspective. It became clear that even babies have some abilities that adults can only dream of. Recognizing faces, for example. If you show babies pictures of ape faces, they can soon tell the hairy little faces apart without further ado adults have to pass. For them, an ape is an ape. Babies can also distinguish faces of people from other cultures more easily—for Western adults, however, a Chinese person may not look much different from another Chinese person (at least as long as they have little contact with Chinese people). And even moderately intelligent children learn a complicated language such as Russian, German or Kiswahili far faster than any adult Nobel Prize winner!

      Immaturity: A Tremendous Potential

      Yes, they can even reinvent languages. If you put small children from different language backgrounds together, it by no means ends in Babylonian linguistic confusion rather, a new language emerges. Many areas of the Caribbean, where immigrants from a wide variety of countries met, owe their current Creole languages to none other than the children. While playing together, they assembled a language of their own with a fully functioning grammar, which then was gradually adopted by the adults. According to linguists, only children are able to intuitively recognize regularities in the spoken language and to use them to form new, regular sentence and word structures, i.e. a new language!

      Clearly, it’s time to focus on the strengths of children. If children were inadequate to solve the life and developmental tasks of their particular stage of development, humanity would have long since fallen by the way-side. Children are not quarter-finished, half-finished or three-quarter-fin- ished adults they are 100 percent finished infants, 100 percent finished toddlers, even 100 percent developed adolescents!

      Immaturity as a Prerequisite for Learning?

      Instead of looking for the defect, in this book we therefore look at the children’s potential what do they bring with them to master their development?

      This is a perspective, by the way, which is also highly topical in contemporary brain research. Indeed, neuroscientists have been singing the praises of the immaturity of the child. The German neuroscientist Manfred Spitzer, for example, sees the maturing brain as a kind of “didactic filter”: The child’s brain can initially only learn simple contexts. Only gradually does it expand its possibilities and turn to the more complicated. This means that precisely because it matures, the brain first learns the basics, the principles, and only then the finer grain. It thus learns some things far more effectively than an adult brain, which quickly loses sight of the forest for the trees. As Spitzer puts it, “If you had had the brain you have now at birth, you probably would never have learned to speak.” So, children may be inadequate from an adult perspective, but they have what they need to get along with their daily lives. Kids are damn good at being kids.

      Advantages Even in Adolescence

      And that even applies to teenagers, who don’t exactly get the best press these days. Their brains are a construction site, it is said, especially the frontal brain is still being worked on no wonder that pubescents are so un-controlled, unreasonable and “difficult!” From an evolutionary point of view, this is again short-sighted. The “unbalanced” teenage brain must have served its owners well over hundreds of thousands of years; after all, the teens of the past managed to become our ancestors with these “difficult” brains!

      It seems reasonable, therefore, to assume that the adolescent’s brain has exactly what it needs for its owner to turn the corner into adulthood. The enthusiasm, the willingness to take risks, the ability to quickly establish social networks, the fluid, creative thinking: this was not dead weight, but the basis of a tremendous potential for innovation that suited human communities well. Of course, it was adolescents who once tamed the fire more than 500,000 years ago, just as adolescents today “tame” new technologies faster than any adult. (The fact that young people today are forced into an increasingly long period of dependence on adults in which their power lies fallow is another matter that urgently needs to be discussed: why are they no longer well received in society with their specific skills?).

      A Developmental Double-Track

      This does not mean that children are immediately masters in everything they do or that they learn everything intuitively. Part of the child’s development program actually serves the purpose of preparing children for the special requirements of the culture they live in. Recognizing animal tracks has to be learned actively, writing has to be learned actively. Arithmetic, hunting, riding a bicycle all of these don’t come automatically but require practice.

      The skills that are universally needed by all members of the species Homo sapiens, however, develop automatically—at least as long as a child grows up in a species appropriate environment (which does include reliable and responsive caregivers and playmates, of course). You don’t have to teach a child to walk or speak. You don’t have to teach a child to become an em-pathetic, socially competent adult. You don’t even have to potty train a child to acquire control of their bladders and bowels (we will come back to this developmental task in chapter 7).

      Children are thus both masters and apprentices in their development!

      A Liberating Image

      The image according to which children are not only little people who lack the skills of adults can also help parents to be better parents.

      Not every behavior that disturbs adults is a disorder. It has become fashionable to diagnose toddlers with a sleep disorder if they don’t fall asleep on their own, and with an eating disorder if we think they don’t eat enough vegetables. Looked at through an evolutionary lens, exactly these “disturb- ing” behaviors are perfectly reasonable and rational children have done well with them in the evolutionary past (this first chapter alone has provided a wealth of examples).

      Another insight should also help parents relax. Precisely because they secure development in the here and now, many childish behaviors are tied to a certain stage of development and are thus temporary phenomena. They therefore pass by themselves through stubborn waiting! That children are not keen on vegetables is as we have seen absolutely normal in early and middle childhood. Later, it looks quite different. Many of the “disturbing” behaviors disappear on their own, without any major educational offensive. Parents do not have to despair when a two-year-old hits or even bites another child, nor do they have to deduce from this that the child will be prone to aggression or disrespect the Geneva Convention in later life. Hitting may be part of the common repertoire at the current stage of development, but it will soon be “impossible” at the next stage of development.

      Wouldn’t we adults sometimes be glad if our behaviors were also so easily overwritten by time?

    
  
    
      Chapter 2

      How Children Learn to Sleep

      LIFE WITH CHILDREN CAN BE WONDERFUL DURING THE DAY, but at night, that's when many parents find themselves in the trenches. The begging, the crying, the self-doubt, the late-night arguments with a partner about what to do next. It's no wonder that books like “Solve your child's sleep problems” sell millions of copies.

      Wait a minute: sleep problems? Shouldn't sleep—something so basic, so essential—come naturally to children?

      It is telling that “sleep problems” are predominantly discussed in Western societies—in other cultures tfar less fuss is made over about children's sleep. Have parents in the West just grown more demanding because sleeping children also mean one thing—that the adults finally get some time to themselves? Or have they simply forgotten how to help their children wind down? Or is the collective resistance of the little ones possibly a reaction to an achievement of modern furniture design—the children's own bed?

      Why Sleep?

      Practically all higher animals lose consciousness regularly: some at night, others during the day. some power down only one hemisphere of their brain, while others go fully offline, some remain standing, others lie down. The cost of sleep is real. After all, those who sleep can neither forage nor defend themselves. So, why do it at all? And why do children sleep so much longer? (A rather telling answer to the latter question came from the German child psychologist Preyer at the end of the 19th century. He was so surprised by his son Axel's prodigious sleep that he diagnosed him with a “sleep addiction.” Clearly, we need to dig deeper, if only to vindicate the children).

      So why do we sleep at all? The fact that simpler animals such as insects or worms do not sleep led scientists to conclude that sleep evolved to support the brain's ability to process information—and is ultimately a prerequisite for learning. During sleep, the body's cells carry out essential repair work, and the immune system ramps up its production of immune compounds at night. The growth hormone that drives children's physical growth is also secreted primarily at night—children literally grow while they sleep. And sophisticated experiments have now shown that they also learn while they sleep. When 15-month-old children are exposed to an unfamiliar language, those who take a nap between “learning sessions” are better retain the grammatical rules.

      When We Sleep

      When animals sleep depends on which food sources they use and which predators they need to avoid –sleep schedules, in effect, manage the traffic flow of the forest. For humans, with their high intelligence but rather poor orientation in the dark, the advantages of a sleep phase timed to darkness are obvious: After dark, our ancestors wouldn't just miss the ripest fruit— they'd walk straight into the claws of a nocturnal predator.

      Young children adjust to this day-night rhythm step by step:

      
        	In the womb, their sleep is evenly distributed between day and night.

        	Also in the first weeks of life, babies show little awareness of day versus night—their five to eight sleep periods are distributed somewhat randomly over 24 hours.

        	After about three to four months, children settle into their own sleep-wake rhythm, with sleep periods and naps occurring at roughly the same times each day.

        	Some babies show a preference for nighttime sleep as early as the first month; others don't shift in that direction until the fourth or even fifth month.

        	When babies actually “sleep through the night” is highly variable and it almost always happens later than the parenting books suggest.

      

      For an infant, “sleeping through the night” is nothing like a teenager's marathon slumber. What sleep experts call “sleeping through the night” varies, but most are
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