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Introduction

I remember the day I decided to write Sugarproof. At the time, I was leading a team at the Childhood Obesity Research Center, which I founded at the University of Southern California. For over thirty years, my research has focused on understanding the causes and consequences of obesity in children and how nutrition in early life, even in healthy children, can affect long-term disease risk into adulthood. Over the years, I’ve seen diet trends come and go, but for me it’s all about the data.

On most days, I’m at my desk looking at results from studies involving children who suffer from weight gain and its associated health problems like diabetes, cardiovascular disease, and liver disease. I work to uncover the links between diet and health during infancy and childhood, and then I design and test unique interventions to address these problems. As a nutrition scientist, my hope is always that the raw numbers I love so much will ultimately help us discover how to best prevent the damage that these diseases and disorders do to our children using nutritional approaches. With all sorts of measurement tools like dietary assessments, specific blood tests, MRI scans, body composition measures, and DNA sequencing to test genetic differences and gut microbiome differences, I look for answers through patterns in the data.

But on this day, a different kind of data crossed my desk. What I saw that morning were the results of a laboratory analysis that I’d commissioned, one that looked at products that children love: sweetened beverages, juices, and yoghurts. The products I studied included the obvious choices like Coca-Cola, Sprite, and 7UP as well as a broad range of juice drinks popular with kids, including Capri Sun, apple juice, and the orange drink Tampico. The analysis also included snacks and breakfast foods like Frubes and other yoghurts, and sweetened breakfast cereals. I knew that these foods and drinks were high in sugar. But I wanted to know more about the different types of sugars that might be hidden in them, the ones nutrition labels are not required to disclose. I had a very simple question: What exactly are in these products that we are routinely feeding to our children?

The results made my jaw drop. In many cases, the overall amount of sugar in the products was higher than was listed on the food labels. Worse yet, I saw a disturbing amount of hidden fructose in these products. Fructose is a cheap and sweet form of sugar, with many benefits as an ingredient when used in food and beverage production. But unfortunately, more and more research shows that fructose is especially damaging to growing hearts, livers, and brains. I’ve spent thirty years as a researcher, and long before this day I’d seen sugar do awful things to children. I had researched sugar as a factor in chronic disease, weight gain, and behavioural problems, and I’d become an advocate for families, researching interventions that can help parents reduce their families’ sugar consumption—and that can even turn these diseases around. Even so, this day was a tipping point.

The cold data in front of me led to a visceral understanding: Today’s children are not just consuming more sugar than ever before, they’re consuming different types of sugar, ones that are uniquely harmful to young bodies—and their parents don’t know it. Even parents who try to eat healthy don’t know what’s in their children’s food, because it’s hidden on the labels, or it’s disguised by some other confusing name on the ingredient list. Even parents who are concerned about their child’s troublesome symptoms or behaviours don’t know that certain types of sugar could be a factor, because most paediatricians themselves often don’t know.

Although most of us know that sugar can wreak havoc on adult bodies, many of the parents whose children participate in my research studies are shocked when they hear their child’s test results. They simply can’t believe it when they find out that their child has dangerously high levels of blood lipids, or that body fat has wrapped itself around their child’s internal organs, or that it has even built up inside those organs. Or that sugar might help explain their child’s behavioural, emotional, or learning problems. But he’s not overweight, they say. But the teacher said her behaviour was just a phase. But I ate a lot of sugar when I was a kid, too, and I turned out just fine. But we try to eat healthy at home. Some parents might curb their own sugar consumption while their children are consuming sweet treats on a daily basis. These parents may believe that kids can eat anything they want and stay healthy as long as they’re not overweight. And who can blame them? Big Food has pushed this message for years via commercials and by underwriting studies with a pro-sugar bias. Many parents serve healthy family meals and teach their children to eat well. And still dangerous amounts of sugar can sneak into their kids’ diets: at snack time, in coffee shops, at sports practices, and through foods that are cleverly labelled and marketed directly to children.

Why is all this so alarming? No matter whether your children are thin or overweight, whether you try to eat healthy family meals or rely on the convenience of fast food, your children are at risk. All our kids are at risk. Numerous kinds of sugars and sweeteners have so thoroughly infiltrated our food supply, and food marketing is so insidious, that all our kids can easily consume more sugar than is safe for them. Did you pick up some hormone-free teriyaki chicken and vegetable bowls with sushi at Whole Foods for dinner? This healthy-sounding meal could still have the same amount of added sugar as a can of Coca-Cola. Do you sometimes order pizza on a Friday night? You may not realise, but many pizza companies bake sugar into the dough and use tomato sauce high in added sugars—you’d have to search the fine print of the pizza company’s website for the nutrition page, and even then you’d need to know enough chemistry to recognize the different sugars that are listed in disguised form, such as malted barley and dextrose. (There are so many different forms of sugar that scientists often refer to these forms in the plural, as “sugars.” For ease of communication, we’ll stick with the popular term “sugar” in this book, but as you’ll learn, there are literally hundreds of sugars on the shelves and in our food products.)

At the same time, science is showing that sugar and sweeteners are major players in the symptoms and disorders that have become increasingly common in our children. Sugar can disrupt the normal growth of internal organs, including the heart, brain, liver, and gut. Despite what you may have heard from studies funded by the sugar industry, the scientific evidence is in, and it is strong. Sugar is linked to all the problems we’ve listed above. So are sweeteners, which are becoming much more frequently used in foods and drinks marketed to kids. Many common products, such Quaker Chewy Granola Bars, contain both regular sugar and low-calorie sweeteners. If your kid is hyper, irritable, moody, or overweight, a diet heavy in sugar or sweeteners could be a reason.

Sugar’s damaging effects go even further than anyone might have believed even a few years ago. Our research, and the research of top scientists in the field, has recently shown that sugar has destructive and possibly lasting effects on learning, memory, addictive tendencies, taste preference, appetite regulation, impulse control, and metabolism. And we are learning that growing kids can be much more vulnerable to these effects than adults are. If your children are suffering from learning or behaviour problems, or if they can’t seem to control what they eat, it’s smart to take a close look at their sugar consumption. And sugar goes deeper still, into a child’s growing liver and heart. Excess sugar can lead to fatty liver disease, type 2 diabetes, cardiovascular disease, and even an increased risk for some forms of cancer. Those effects can begin before birth, when a mother consumes too much sugar or sugar substitutes, and they continue through breastfeeding, early childhood, and the teenage years. These damaging effects of sugar progress slowly and gradually over time, often with no obvious signs or symptoms, making it difficult to know that underlying diseases are developing.

The news is upsetting, but there is also hope. We can prevent, address, and even in many cases reverse the effects of too much sugar. That’s why, on that day, I decided to continue my investigation into sugars—and to write this book. As a parent, you have the right to know about the effects of different sugars on the growing body from conception through adolescence. While there are many books for adults who want to reduce sugar intake, these books aren’t so helpful for families. Not only do they fail to describe how children are uniquely vulnerable to sugar, they don’t even try to help parents navigate a world in which sweet foods, snacks, and drinks are constantly marketed to children. I wanted to write this book so that you can see the ways sugar might already be affecting your children. I wanted to write it to provide you with tested and sustainable solutions to protect your kids from their high-sugar food environment.

Because I want you to have a book that is practical as well as science-based, I’ve joined forces with one of my former graduate students who also worked on my research team for many years, Dr Emily Ventura. Emily is a former Fulbright scholar and expert in behavioural science, public health nutrition, and recipe development for children and families. She has also led public health campaigns for the Jamie Oliver Food Foundation and Slow Food International. Emily and I have written this book together. We hope that if you have struggled with your difficult symptoms and disorders, searching for solutions and relief, you will find empowerment in these pages. In the first part of this book, you will learn that sugar can be a hidden cause of your child’s problems. We’ll help you identify the sneaky sources of sugar in your children’s diets and discover which sugars are especially harmful, including the array of alternative sweeteners that are now being used more and more often. We’ll help you determine whether your children might already be suffering from the effects of too much sugar. In the second part, we’ll show you that although sugar is a cause of a host of childhood health problems, it’s a cause that you can do something about. You can learn to protect your children from a substance that can, invisibly and slowly, literally shorten their lives. Emily and I will draw on our experience as scientists and as parents to show you how to Sugarproof your children—our term for the strategies that protect children from our culture’s constant onslaught of sugary temptations. With plans and tools that we have tested in families around the country, along with delicious recipes from Emily in part three, this book will help you right-size sugar, address the behaviours and problems that could be plaguing your children, and give your kids a healthy new start in life.



—MICHAEL I. GORAN, PHD

A Message from Emily

Like many of you reading this book, I’m a parent. I have two young children, and I’m doing everything I can to feed them nutritious meals and snacks. I also have a PhD in health behaviour research and a master’s degree in public health. I have taught nutrition to children and families for nearly twenty years. As a mum and a researcher, how do I navigate the sugar-filled, processed-food world our children live in today? I know first-hand that it’s not easy.

Being a parent is tough when you know about the real dangers of too much sugar. Because of my work, I know not only that our kids are surrounded by too much sugar and sweeteners but also how easily they can become addicted. But as a parent, I also know that you have to pick your battles. We are all now dealing with challenges like schools that offer squash, after-school programmes that hand out biscuits and flavoured yoghurts as snacks, birthday parties that send our kids home with sweet-filled goodie bags, restaurants that serve apple juice with the kids’ meals, and grandparents or relatives who show their love with sweets. Do you really want to be that parent who constantly says “no”? Do you want your child to feel left out? Do you want to alienate your family?

You may wonder if our focus on reducing sugar is simply a fad, much like the low-fat craze a few decades ago. I was raised in the 1980s and 1990s. At that time, the diet and nutrition world told us that we needed to watch how much fat we ate, but there was little talk about sugar. But as manufacturers took out fat from products, they often replaced it with sugar, which is one of the reasons we now have such an issue with sugar and sweeteners in our food supply.

It’s clear to me that the root problem in our diet today is our over-reliance on processed foods, which by association means high sugar and/or sweeteners. Seventy per cent of processed foods contain sugar. There are so many more prepackaged food options now than there were twenty years ago. Commercial food production companies sweeten many products that you wouldn’t normally think of as sweet. The addictive properties of sugars and sweeteners assure that kids—and parents—will want to buy their products again and again. The broadest message I, as a nutritionist and health behaviour scientist, could hope to impart is that families should focus on choosing unprocessed foods as much as possible to avoid falling into this addictive trap.

But how can you make this shift in your own household, especially when schedules are hectic and time is limited? As parents, we definitely need to cut ourselves some slack. Sugarproof isn’t about feeding your kids perfectly, or about avoiding all sugar and processed foods. But ideally you will raise your children to enjoy eating well, and to make good choices even when you are not around. The most effective way to do this, in my experience, is to get kids excited about cooking, which helps them develop a love of fresh fruits and vegetables and other whole foods. I learned many of these concepts in 1998, when I worked as an intern at Alice Waters’s Edible Schoolyard Project in Berkeley, California. Working with children to garden and then cook with the fruits and vegetables they grow trained me in this approach and shaped the principles we promote in this book. First and foremost: simple, unprocessed foods are best.

In Sugarproof, we don’t want you or your children to see sugar as a villain, but we also don’t want to sugarcoat the message (pun intended): too much of it can be seriously harmful, especially to children. We hope to help allow your kids to enjoy their childhood and youth and some of the sweet treats that come with it—without sabotaging their health. As a parent, I have seen the difference in how my two boys feel and act on days when they have a Sugarproof-style breakfast and stick to our trusty “one treat a day” rule versus how they act on days when we accidentally overdo it with sugar. If you need first-hand evidence that our research is valid, seeing the results in your own children will take your convictions to a whole new level. My hope is that through this book, we can give you the tools to raise children who are healthy, happy, and Sugarproof.



—EMILY VENTURA, PHD, MPH
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Part One



This Is Your Child on Sugar




CHAPTER ONE

Growing Up Sweet Can Turn Sour: All Our Kids Are at Risk

From the outside, Melissa looked healthy. She was a slender, athletic thirteen-year-old who loved playing basketball and football. Yet something was clearly wrong. Despite her long afternoons of sports practice, Melissa had trouble falling asleep. During the night, she woke up multiple times, and because of this, she’d become moody and dark circles emerged under her eyes. On top of everything else, Melissa felt constantly bloated and had frequent stomach cramps.

Under her normal-kid exterior, Melissa’s body was silently developing the signs of chronic disease. And behind this disturbing transformation stood one clear factor: the sugar in her diet. Melissa’s sugar habits over the course of the day had gradually worked up to a breaking point. She had juice most mornings at breakfast, a cereal bar on school days for a snack, tea sweetened with sugar most evenings, ice cream every other day for dessert at home, and the occasional chocolate bar from the convenience store down the street from her house when out with friends. Also, Melissa was chewing “sugar-free” Trident gum every day, which is sweetened with a variety of sugar alcohols and other sweeteners.

Melissa doesn’t fit what we think of as the profile of a kid on the verge of serious health problems. Melissa wasn’t overweight; she wasn’t drinking fizzy drinks; she was physically active; her parents tried to emphasise healthy eating habits. But sugar is now so pervasive, and food marketing so insidious, that during the course of her busy days, Melissa ended up consuming unsafe quantities of not just sugar but also other sweeteners without her parents’ full awareness. Because Melissa’s parents eventually realised how much sugar Melissa was consuming, they were able to help their daughter reshape her eating habits, and Melissa started to feel energetic and happy again.

Melissa could easily be any child growing up in the US or the UK to-day. She could be a child in one of our families, or a child in yours. That’s exactly the point. No matter whether they are slender or overweight, whether they are active or sedentary, whether they live in a food desert or in a farming community, whether they live in suburbs or cities, all our kids are at risk because they are living their lives immersed in sugar. They’re at risk for the familiar downsides of sugar—the energy rushes and the crashes. But with our combined fifty years of experience, we know both from our research and from our professional interactions with families that children are at risk of other dangers, too. As a parent, you might attribute symptoms like mood swings, poor sleep, fatigue, difficulty concentrating, or other health issues to stress, hormones, a growth spurt, or an underlying disease. The reality is that all of these problems, whether they seem minor or major, can be connected to too much sugar. Sugar could be causing much more damage to your child’s body than you imagined. Compelling new research has shown us that sugar is more dangerous than anyone ever knew, affecting nearly every part of a child’s developing body.

The Perfect Sugar Storm

Marco is another kid who seemed pretty healthy from the outside. At seventeen, he was a big guy. He was overweight, but he was also strong and athletic-looking. And in fact, Marco spent several hours each day playing sports after school and didn’t have any other complaints about his health. But underneath his sporty exterior, our evaluation led to a disturbing diagnosis—Marco was very sick.

Because he was overweight, Marco’s paediatrician referred him to one of our clinical research studies. Our initial dietary intake uncovered some alarming news. Marco and his family thought he was making reasonable food choices for an active teenager, but in fact he was drinking juice, fizzy drinks, and a couple of sports drinks every day, which comes to a whopping 100 grams of sugar. That’s around 25 teaspoons daily—more than three times the maximum amount we recommend for boys Marco’s age. Without realising it, Marco was delivering a very dangerous sugar load to his liver, more than his body could handle. Part of our study was focused on studying the effects of sugars and excess body weight on liver health in children, so Marco had an MRI of his liver. Marco, his family, and his paediatrician were all stunned to hear the results: Marco was suffering from an extreme case of fatty liver disease, with measurable signs of damage to his liver. If Marco didn’t make changes soon, he could eventually find himself in need of a liver transplant.

Fatty liver disease used to be a problem reserved for adult alcoholics. These days, we’re no longer surprised when we discover that kids in our clinic are in advanced stages of liver trouble. Not to mention kids with type 2 diabetes or other metabolic disorders. Why? All of us, adults included, are susceptible to the harmful effects from too much sugar. But research shows that children in particular are at increased risk. This risk is caused by three critical conditions: kids’ inborn preference for sweet flavours; today’s high-sugar food environment; and the unique vulnerability of kids’ developing bodies to the effects of too much sugar. These three conditions have come together to create a perfect sugar storm for our kids.

Born This Way

How long has it been since you had a packet of Pixy Stix? Pop Rocks? Grape Bubble Yum? If you loved these sweets as a kid and have tried them as an adult, you probably wondered how you could ever have enjoyed dumping so much sugar straight into your mouth. But you probably did love it when you were a kid. Here’s why: kids have a stronger built-in preference for sweet flavours compared to adults. They are more attracted to both real sugar and low-calorie sweeteners. Given the choice, kids will typically select the sweeter option, and then want more of it. Even amateur scientists have documented the phenomenon. My (Michael’s) daughter’s primary school science class performed a simple experiment, asking both kids and teachers to taste five different lemonades of varied sweetness. The younger kids preferred the sweetest version and the teenage kids and adults preferred the less sweet versions.

As your kids have probably informed you, their taste buds really are different from yours. Their inborn love of sweet tastes makes evolutionary sense. It ensures that infants will like breast milk, which is sweet. As they start to wean, their preference for sweets helps them avoid bitter-tasting foods that could harm them. A child’s love of sweets is not a moral flaw. Kids who clamour for Pixy Stix and Pop Rocks are just being kids. But as you’re about to see, this natural attraction to sweetness makes kids highly vulnerable within our modern food environment.

Our Kids Live in a Sugar-Saturated Environment

Alyssa lives in the heart of South Los Angeles and within a food desert—a neighbourhood with few options for healthy, fresh food. Alyssa could easily walk to convenience stores and fast-food restaurants from her home and school, but if her family wants to shop at a supermarket that offers produce, they would have to drive twenty minutes or take a long bus ride. Because Alyssa was concerned about her family’s history of diabetes, she agreed to participate in our sixteen-week research study, which was designed to help teenagers eat less sugar. Alyssa shared with us a view of her neighbourhood and the impact it had on her food choices: “Right across the street I have the doughnut shop, I have the gas station, the liquor store, and then one block over you have the Burger King, Subway, and an other gas station. Another block over you have your Taco Bell/Pizza Hut, and McDonald’s. So say … I was hungry, and I had about $5 in my pocket, I could either go this way and indulge, and go that way and indulge. Or even go right across the street and get chips and a soda. So either way, it’s bad.”

Alyssa’s situation is extreme, but it’s not all that unusual—about 20 per cent of all US households are in food deserts. In the UK, over 1.2 million people live in food deserts according to a study published in 2018 by the Social Market Foundation think tank and the food company Kellogg’s. And in some ways, all of us have experiences like hers, whether we live in a true food desert or not. Think about the last time you were in a restaurant, at an airport, on the road, or at a party. You probably had some options for healthy eating, but it’s likely that those options were far outnumbered by the junk. Sweets especially tend to dominate: the sweet coffee drinks, sauces, dressings, pastries, and desserts. And as you’ll see in a moment, even savoury foods often contain sugar as well. What has brought us to this point? Why can’t Alyssa escape sugar even when she tries? Why can’t you and your kids?

We have some answers to these questions. Five environmental elements contribute to the sugar-loaded food environment in which we now live. Think of them as nutritional weather conditions that children and families have to navigate every day, each contributing to a downpour of sugar (Figure 1):
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Figure 1: The Five Environmental Elements Contributing to the Perfect Sugar Storm

One evening when my (Michael’s) daughter was nine, I picked her up from ballet, and she made a special request for turkey dogs for dinner. We stopped at the supermarket, and I ended up doing a bit of research looking for the best choice of hot dog buns. While I checked the nutrition labels, my daughter was rolling her eyes. As the child of a nutrition scientist, she had long ago become used to these types of thorough examinations. As I looked for a decent percentage of wholegrains and limited preservatives, I couldn’t help but notice that every packet on the shelf featured some kind of added sugar. Most of the time, it was listed as the second or third ingredient. The buns that were lowest in sugar had a minimum of 3 or 4 grams of sugar (that’s 1 teaspoon) in each bun, so I bought a packet of those.

Of course, 1 teaspoon of sugar in a hot dog bun is not really such a big deal. But I was surprised that I couldn’t find at least one option without added sugar. And the surprises didn’t end there. When we sat down to dinner, none of us would have known the buns contained any sugar. They didn’t taste sweet. In fact, they didn’t taste very good at all. No one liked them, and we ended up eating the hot dogs without the buns. I couldn’t help but wonder: what would the buns have tasted like without any sugar added? Of course, as a nutrition scientist, I know that food companies often add sweeteners to mask the taste of other chemicals and preservatives and to enhance palatability. The result can be more of a neutralising effect than a sweet flavour.

You might fondly recall childhood cultural touchstones like a cone from the ice cream van, a dripping ice lolly at the swimming pool, or a biscuit after school. I grew up in Scotland in the 1960s and 1970s, and I have happy memories of the “lemonade van,” which came around on Saturday mornings to sell fizzy drinks. On occasion, my parents would buy a bottle for the family to share at dinner. For me, it’s a happy memory built around ritual, family, and food. We enjoyed it and it is—to this day—a fond memory of childhood. When I recently asked my eighty-four-year-old mother about this, she indicated that there was never any concern about this affecting our health. Fizzy drinks were a treat to be enjoyed together as a family.

Today, however, sugar is everywhere. It’s no longer just a treat or saved for a big or special occasion. It’s our baseline, our environment, and has become an everyday staple. We’ve normalised the nearly constant consumption of sugar in childhood. It can seem that everywhere a kid turns, there stands a well-meaning adult offering something temptingly sweet: as an after-school snack, during sports practices, at playdates, or at a grandparent’s house. Holidays, traditionally a time to enjoy sweets, have gone supersized. One parent lamented, “It’s as if Halloween through Easter has become a six-month-long dessert buffet.”

The historical view can provide perspective. During the American colonial period, the amount of sugar consumed by the average person in 1750 was just 1.8 kilograms per year, which is just over 1 teaspoon per day. The consumption of sugar in the UK was similar during that period in the eighteenth century. By 2000, sugar consumption peaked at 68 kilograms per year—or a whopping 45 teaspoons per day for the average American. According to Public Health England, in 2015 children in England consumed 74.2 grams of sugar a day (or 27 kilograms per year) while adults consumed 58.8 grams daily (21.4 kilograms a year). Imagine a one kilogram bag of sugar. In 1750, the average person was consuming about two of those bags in a year. By 2000, in the US this increased to one and half bags of sugar each week. The United States is now the world’s largest per capita consumer of sugar. If you stacked all the sugar as cubes from one day of sugar consumption in the United States, it would tower halfway to the moon. Although the UK figures are lower, they are still staggeringly high.

As my encounter with the hot dog buns shows, it’s not just that sugar is offered to kids more often (more about that soon) but that it’s hiding. Even when you’re looking for it, sugar can be hard to spot. Of course it’s in biscuits, cakes, and ice cream, but it’s also in places parents think of as “safe”: hot dog buns, bread, granola bars, yoghurt, milk, salty snacks, sausages, frozen meals, pasta sauce, salad dressing, and more. Again, a staggering 70 per cent of all packaged foods at the supermarkets and food shops contain some kind of added sugar—for snack foods, the number rises to 80 per cent. Sometimes it’s easy to read an ingredient list and identify the sugar. When you get into the habit of reading labels, you’ll notice how often sugar appears as a first, second, or third ingredient. But there are also whole categories of sugar that are disguised with healthy-sounding names, such as organic brown rice syrup or fruit juice concentrate. And that doesn’t even take into account artificial sweeteners like the designer chemicals aspartame, sucralose, and AceK, or all-natural sweeteners like stevia and monk fruit. They may not have the calories, but they can still cause problems for your child’s health. In the next chapter, we’ll help you identify these hidden forms of sugar so that you can make informed choices for your family. For now, it’s enough to recognise that your children are probably consuming vastly more sugar than you did as a kid.

Different Types of Sugar and Sweeteners

Until the 1970s, most sugar was what we’d recognise as plain old white crystalline sugar, known by the chemical name of sucrose and extracted from sugar cane or sugar beets. Now, we consume sugar in hundreds of different forms, including high-fructose corn syrup, fruit juice concentrates, and other well-disguised forms of sugar. As food-manufacturing technologies and capacities have expanded, and as a desire for more processed and convenience foods has flourished, so has the expansion of rapidly absorbed, concentrated forms of sugar.

What does this change mean for our kids? The biggest problem is that many of these new types of sugar are higher in fructose than ordinary sugar. In other words, foods and drinks that we used to have growing up were previously sweetened with regular sugar but are now often sweetened with sugars like high-fructose corn syrup or fruit juice concentrates that have a higher proportion of fructose. Over the last century, daily fructose intake in the United States increased from just 12 grams per day to about 75 grams per day. Seventy-five grams per day of just fructose is the equivalent of almost 20 teaspoons and accounts for 10 to 12 per cent of daily calories for the average adult. As we raise children in this higher-fructose environment, we are starting to see negative effects on their health. Our bodies are simply not designed to tolerate this much fructose, especially in early life. Since fructose is not a natural component of a mother’s milk, babies aren’t even born with the necessary physiological machinery to handle it. Yet if we compare fructose intake on a per-kilogram basis, infants and children now consume higher amounts than adults. In fact, research has shown that relative to their body weight, infants take in three times as much fructose as teenagers or adults. As a point of comparison, imagine how a shot of tequila would impact a toddler. An adult weighing 82 kilograms can absorb the impact of a shot of alcohol, but the effects on a small child’s body would be dramatic. The same goes for fructose: kids just can’t tolerate as much as an adult could. Is it extreme to compare tequila with fructose? No. The human body—especially the liver—processes alcohol and fructose in very similar ways.

In the past couple of decades, we’ve also seen a rapid increase in different types of alternative sweeteners, or sugar substitutes, that provide sweetness without the calories. These low-calorie sweeteners, or LCS, are now found on every aisle and shelf of the supermarket. Some of these sweeteners are synthetically engineered chemicals like sucralose and aspartame, which are designed to deliver powerful sweetness without the calories, and sugar alcohols, which modify the sugar molecule in a way that retains the sweetness but makes it non-absorbable. Others may be naturally occurring like stevia (and therefore can be marketed as “all natural”). Children are now being exposed to very high levels of LCS, which can cause their own sets of problems in the human body. These compounds can cause symptoms ranging from acute gastrointestinal distress to long-term effects on the brain, contributing to cognitive decline during later life. And because these sweeteners are so good at mimicking sugar, they fool the brain into thinking they’re real. As you’ll learn, real sugar can lead to sugar addiction and overeating problems—and because of this trick in the brain, LCS can have the same effect. Most concerning to us is that LCS have not been extensively studied in children.

At the start of this millennium, fewer than 10 per cent of American children were consuming LCS in any form on any given day. A decade later, this number had increased to one in four. These figures are similar in the UK. The main culprit was an increase in the percentage of American children consuming LCS in beverages, such as fizzy drinks. However, these sweeteners are also widely used in other drinks, foods, condiments, vitamins, and medications with increasing frequency. LCS are often hidden behind factual but deceptive packaging claims, like “no added sugar.” And in the case of naturally occurring products such as stevia, labels often say “no artificial sweeteners” or “all-natural ingredients.”

Many parents choose the “skinny” or “light” or “all natural” options for kids, believing they’re reducing calories and saving their kids from weight gain and future obesity. Sweetness without the calories or the harmful side effects of sugar sounds like an effective combination. However, these sweeteners present a number of potential problems for kids, including changes to developing brains. Worse, many of these products are so new that we just don’t have any data about possible side effects or problems they can create for kids as their brains and other internal organs develop and grow.

Liquid Sugar

Kids today, especially young children, are consuming more sugar in liquid form than ever before. A generation ago, kids had only a few options: milk, water, and the occasional juice or fizzy drink. Back then, fizzy drinks were more expensive, less available, and considered a treat. Now kids are drinking more of these soft drinks than we ever did—but they are also drinking more fruit juice, along with relatively new products such as sports drinks, energy drinks, and blended tea and coffee drinks. All these products deliver high doses of liquid sugar that are very rapidly absorbed and have a more acute effect on the body than sugar eaten in a solid form.

A 2010 study of American toddlers aged twelve to twenty-four months found that added sugar contributed 8.4 per cent of their total daily calories; this sugar came mostly from juices and flavoured drinks. More than half the toddlers drank fruit juice as their only beverage on any given day. The problem with consuming so much juice is that it changes the types of nutrients kids receive. Their developing bodies, especially their livers, just aren’t equipped to handle the sugar load. Many fruit juices and juice drinks contain more sugar and fructose than fizzy drinks. The numbers for teenagers are just as alarming. While some statistics now show that overall consumption of sugared soft drinks and juices is on the decline in recent years, the numbers are still much higher now compared to prior generations, and some data shows that consumption is still on the rise in teenagers.

The generational rise in juice consumption and its potential impact on health was alarming enough for the American Academy of Pediatrics to recommend limits for fruit juice consumption in 2017. The AAP recommended no fruit juice at all before twelve months of age, no more than 120 millilitres per day for toddlers (one to three years), 120 to 175 milliltres for young children (four to six years), and 350 millilitres for children aged seven to eighteen years. This includes all types of fruit juices, even those labelled 100 per cent juice and those that are freshly squeezed or pressed at home.

In September 2019, these recommendations were updated in a joint consensus statement released by the Academy of Nutrition and Dietetics, the American Academy of Pediatric Dentistry, the American Academy of Pediatrics, and the American Heart Association. These new recommendations were age-specific. Babies who are newborn to six months old should drink only breast milk or formula. For those six to twelve months old, small amounts of water can be added once solid foods are introduced, but juice should be avoided, as “even 100 per cent fruit juice offers no nutritional benefit over whole fruit.” For children twelve to twenty-four months old, water is recommended and whole milk can be introduced; in addition, children can drink “a small amount of juice” so long as it’s 100 per cent juice, “but better yet, serve small pieces of fruit.” For children two to five years old, low-fat milk and water are recommended; as for 100 per cent fruit juice, “stick to a small amount and remember that adding water can make a little go a long way.” The effects of concentrated sugar, especially fructose, in these juices are incredibly negative and can sabotage almost every aspect of childhood development.

Liquid sugar from any source is highly damaging to the body. Compared to sugar that is eaten, the rate of sugar delivery inside the body is much more rapid. Plus, the body has to deal with a large concentration of sugar all at once. Again, fructose is a particular challenge here. The liver has trouble processing large amounts of it when it arrives all at once and in a big dose. The liver is like a kitchen sink rubbish disposal. In my (Michael’s) house we call the rubbish disposal the “gobbler.” The gobbler has a bad habit of clogging up the sink, especially when we have guests over. I know I’m not supposed to put carrot or potato peels down the gobbler all at once. If I have a sink full of peels and feed them to the gobbler slowly, then the gobbler works fine. But if I’m in a rush and feed the gobbler a huge pile of peels all at once, the gobbler jams up. The liver behaves in a similar way. Small amounts of fructose, like you’d get from eating a whole, raw apple, are released slowly and do not harm the liver. The fructose is wrapped up inside the fibre, which acts to control its release. But when you drink fizzy drinks or juice, there is more fructose and it’s free in solution without the fibre. In this situation, there is more danger that the liver will get jammed up and the fructose will be converted to fat, which leads to a host of problems.

Despite the problems, we don’t rush to judge parents who struggle with beverage choices for their children. One reason for the jump in kids’ soft drink consumption is that processed sweeteners make sugary drinks cheaper than bottled water. And between 1980 and 2010, the relative price of a fizzy drink decreased by 35 per cent, while the relative price of fruits and vegetables increased by 35 per cent. You probably already know that the standard serving sizes for sugary beverages have also increased. In 1955, a serving of Coca-Cola at McDonald’s was 200 millilitres, whereas today, a children’s size Coca-Cola at McDonald’s is 350 millilitres, and a medium is 620 millilitres and costs less than bottled water. Kids can now buy a 500 millilitre fizzy drink for £1.29 in the UK. Oftentimes the price is the same no matter the size, so of course kids will choose the biggest one. A 2012 episode of Parks and Recreation mocks the trend of wildly increasing soft drink sizes: the town’s restaurant association representative reveals a new child-sized soda, which is an enormous 15 litres and has to be hefted onto a table with both hands. “It’s roughly the size of a two-year-old child,” the representative explains brightly.

Aggressive Marketing: Our Kids Are Prime Targets

Sweetness sells. This simple fact is perhaps the main reason that sugar and sweeteners are so pervasive in our food supply. Manufacturers know that sweet foods appeal to children’s innate tastes, and they design foods with that preference in mind. These foods begin with the youngest among us: our babies. We live in an environment in which 98 per cent of toddlers and 60 per cent of infants are consuming added sugars on any given day—because nearly every product designed for their age group is sweetened. Food companies also sweeten infant formula and products intended for post-formula or post-weaning. A recent analysis of 240 of the most popular baby and toddler foods in the United States showed that 100 per cent of baby food desserts, 92 per cent of fruit snacks, 86 per cent of cereal bars, and 57 per cent of teething biscuits and cookies contained more than 20 per cent of their calories from sugar. Almost 40 per cent of all products listed sugar (or some form of sugar) as the first or second ingredient, even those branded as healthy choices. Food companies know that they can begin with babies’ desire for sweet foods—and build on it as those babies grow up.

With the sheer number of products that are marketed to kids—and parents—it’s hard to make healthy choices. Many parents, including the two of us, have come home from the supermarket with a new product, like a “healthy” yoghurt, only to then realise that it is full of sugar (especially when that sugar is hiding under a name that’s difficult to spot). Marketers have long known that children are born with a preference for sweet flavours. If they add sugar, they reason, then kids will want to eat their product again and again. Parents tend to assume that the government oversees product labelling with sensible regulations. But food companies have become savvy in disguising sugar in products that we would typically think of as healthy.

The quantity and quality of crops produced in American agriculture today (and throughout the Western world) is a testament to technology, yielding vast increases in crops like corn and soybeans. Advances in food chemistry have yielded cheap processed sweeteners like high-fructose corn syrup. The success of the food industry is clear on our crowded supermarket shelves. We are nations with an excess of beautifully packaged, well-marketed, highly addictive, poor-quality food.

In the 2013 book Salt Sugar Fat: How the Food Giants Hooked Us, the Pulitzer Prize–winning journalist Michael Moss introduced the reading public to the “bliss point,” the level of sweetness engineered in foods to maximise sales and leave consumers wanting to come back for more. It’s the concept food scientists at major companies like Nestlé use when creating a new product. New foods or drinks have to be liked by the majority of a test panel. What’s the easiest way to increase likability? Keep adding more sugar until you get enough people to like it. This strategy, and others like it, drives up the level of sugar and sweetness in our food supply.

Companies perfect their recipes, which hook kids and make them want more and more. Then they use age-specific marketing tactics to target their customers directly. Kids see their favourite singers, sports idols, and animated characters promoting sweets, snacks, lunch box options, and energy drinks—and they just can’t resist. The food and beverage industry in the US spends $10 billion (almost £8 billion) per year advertising to children, including $500 million (£400 million) allotted for sugary drinks alone. Children view around six thousand food commercials per year, mostly for products that are nutrient-poor. Older children and teenagers are prey to more covert types of marketing, such as Internet ads and product placement in video games. Advertisers are even in schools today, often giving equipment or supplies in exchange for advertising and sales access to students.

Food companies have become very good at targeting groups that are at higher risk of chronic diseases. A recent report from the Rudd Center for Food Policy and Obesity in the US found that in 2017, 86 per cent of television advertising on programmes targeted to African Americans and 82 per cent of ads on programmes targeted to Hispanics were focused on junk food, sugary drinks, or other high-sugar snacks and sweets. Many of these groups are already at higher risk from the adverse effects of too much sugar. For example, rates of type 2 diabetes are much higher in Hispanics and African Americans, and fatty liver disease is much higher in Hispanics, so targeting these groups with advertising for sweetened products seems unjust.

Social media and viral fads are the latest ways to get kids to try something new. The nature of gimmicks is that they promote trend-based products, making kids feel left out if they haven’t tried the latest new thing. You might remember the Starbucks Unicorn Frappuccino, a sweet, frozen drink festooned with whipped cream and rainbow- coloured syrup. When my (Michael’s) then ten-year-old daughter bought one with her friends on a school trip and told me about it, I had to look it up on the Starbucks website. The ingredients included a mind-boggling list of added sugars totalling 56 grams—and that was just for the grande, or medium size. That’s the equivalent of the sugar in one and a half fizzy drinks, or 14 teaspoons, and three times our daily recommendation for added sugar for a Year 6 kid (not to mention twice the daily recommendation for an adult).

Savvy marketers also target parents, knowing that they are tight on time and sometimes low on patience. Products might feature a tie-in to the latest movie in order to appeal to kids, but they can also feature packaging with phrases like “rich in calcium” or “source of whole grains.” Parents often realise that these products have sugar in them but are willing to be guided into the belief that the benefits outweigh potential harms. Kid-friendly products such as sweetened yoghurts or flavoured milks create a real dilemma for many parents who want to feel good about giving their kids something with calcium, even if it takes some sugar and flavouring to achieve it. Marketers know that parents feel the same way about wholegrains and proteins. If their kids are picky eaters, parents usually feel that having them eat something is better than having them eat nothing. If that something is full of sugar but also includes a few beneficial ingredients, parents feel as if they’ve scored a win. But between breakfast, lunch box snacks, and packaged convenience foods, the amount of sugar a child consumes each day can quickly add up.

Sugar Is the New Normal

With 70 per cent of all foods and 80 per cent of snacks for kids containing some kind of sugar, our food and beverage environment has become like a real-life version of the board game Candy Land. But it’s not just big industry that’s to blame. We parents have adapted to the new, sugary environment, and in most cases, we’re the ones who are buying these products. It’s hard not to. Parents want to do right by their kids, and most of us want to limit unhealthy foods. At the same time, we pick our battles—and there are a lot of battles. While parents know that breakfast is important for children’s performance in school, and they want their kids to eat well, the reality is that most of us are short on time in the morning. A healthy breakfast may not go down well or may be rejected. Instead of fighting, parents often serve something sweet and easy, like sweet cereal or frozen waffles with syrup.

And because the environment has changed, there are more opportunities for parents to offer sweets and for kids to be surrounded by sweet offerings in places they like to hang out with friends. For example, coffee shops have been on the rise since the 1980s. They’ve made good coffee more accessible, and they give everyone a place to meet, talk, and take a break; it’s a safe place for kids to hang out with friends or study. But many coffee shops have morphed into sugar dispensaries, creating a situation where kids see the consumption of daily sweet drinks and goodies as normal.

Even if parents try to limit the sugar they give their kids, there are plenty of other well-meaning adults who offer them sweets. What about the primary school teacher who gives out sweets as a reward for turning in homework on time or kind adults who give biscuits as gifts? What about all those birthday parties, which feature not just the traditional cake and ice cream but sweet drinks and bags of treats to take home? To make it all harder, kids will naturally resist any parental efforts to curb intake. Try to limit sugar at home or elsewhere and expect to be labelled as “strict” parents, or worse, “mean.”

It’s not fair that our sugary environment makes it so hard to eat in a way that is reasonable and balanced, but that’s our new normal.

You’re going to need some help, which is why we’re here with research, techniques, and recipes that will make it easier. You can get started right away with our Sugar Measuring Activity, which you can find at the end of this chapter. It’s an easy and fun way to open your family’s eyes to the amount of sugar in everyday products.

Sugar Disrupts Healthy Growth and Development

Yes, kids have an innate preference for sweets. Yes, today’s kids are growing up in a sugar-saturated environment. That’s bad enough. But the third and final condition of the perfect sugar storm is that sugar can interfere with normal, healthy growth and development. Most of us know that too much sugar isn’t healthy for anyone. But as bad as it is for adults, it’s even worse for kids. New research shows that too much sugar during critical growth periods puts kids at risk at any age, whether they are still developing in the womb, weaning from breast milk towards solid foods, having a big growth spurt during the primary school years, or going through adolescence.

Dramatic new research shows that their developing bodies are uniquely vulnerable to the effects of too much sugar. In fact, sugar can disrupt the normal growth of the heart, brain, liver, gut, and more. Parents often observe that sugar is linked to their children’s wild behaviour, hyperactivity, mood disorders, weight gain, acne, and tooth decay—and they are absolutely right. But sugar also enters unexpected territory, with disturbing and possibly lasting effects on learning, memory, addictive tendencies, taste preference, appetite regulation, self-soothing, and metabolism. In clinical studies, we see children like Marco, whose MRIs reveal fat building up not just under the skin but inside vital organs. And we see children whose blood tests reveal high levels of blood lipids or glucose and risk for early diabetes, heart disease, and liver disease. These effects can all be traced back to the effects of too much sugar. We know that your child’s health is your first priority, so the first part of this book will help you understand just how the sugar they consume affects their behaviour, their metabolism, their emotional state, and their success in school (Figure 2).
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Figure 2: Effects of Sugar on Kids

Growing a Sugar Baby

We’d like to emphasise a foundational way that sugar can interrupt health at the very beginning of life. What we call “second-hand sugar” is sugar that is inadvertently transferred to a baby in utero, while breastfeeding, while bottle-feeding, or while eating or drinking foods given by parents or other caregivers. For a foetus or baby, sugar consumption is passive and involuntary, in the same way that smoke inhalation is for a child who sits on the sofa next to a parent with a cigarette. Exposure to second-hand sugar can pose a lifelong risk for chronic disease.

When babies are exposed to lots of sweetness (from either real sugar or LCS), their natural preference for sweetness can become even stronger. it’s like compound interest. Money grows exponentially in the bank, and under the right conditions, a baby’s desire for sugar will grow by leaps and bounds. This process can begin in the womb, where a baby has a continuous feeding line from the placenta through the umbilical cord. If a pregnant mother consumes excessive sugar or sweetness in any form, it can reach the unborn baby, who will then develop an even greater than usual preference for more sweetness. After birth, breast milk is often the sole source of nutrition and sugar. Sugars or sweeteners consumed by a breastfeeding mother can be transmitted to the baby through breast milk. Formula-fed babies often receive additional sugar than nature intended, because some formulas include added sugars beyond the natural lactose found in milk. The exposure to sweetness doesn’t end with weaning. Young children are growing, and they need more frequent snacks than
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Sugar Measuring Activity








	A bag or large bowl of white caster sugar

	A can, bottle, or box of your favourite sugary beverage or food (for example, a fizzy drink, juice box, vitamin water, sweet bar, biscuits, etc.)—anything with a food label that states the amount of sugar.

	A teaspoon

	An empty plate or bowl






	Take the first item and together as a family take a look at the nutrition label. Note the number of servings in the bottle and the amount of sugar per serving. In the examples shown here, a 354 millilitre can of fizzy drink has 1 serving and 39 grams of sugar, a box of apple juice has 1 serving and 22 grams of sugar, a regular hot chocolate has 1 serving and 34 grams of sugar, and a blueberry muffin has 1 serving and 42 grams of sugar. If there isn’t a food label for your favourite item, just ask Google. Note that many bottles (or packets) will have multiple servings, so if your child is used to drinking (or eating) the whole container, then multiply the grams per serving by the number of servings in the container to get the actual amount of sugar (in grams) being consumed.

	Next apply some simple maths. One teaspoon of sugar is 4 grams, so take the total grams of sugar and divide by 4 to get the number of teaspoons. As an example, the 39 grams of sugar in a can of Coca-Cola is 9¾ teaspoons of sugar, or almost 10 teaspoons.

	Now have your child spoon out the number of teaspoons of sugar in the product (or in one serving of the product if it is a large container/packet) from the bag of sugar onto an empty plate or into a bowl.

	Ask if you’d want to eat that bowl of sugar or put that much sugar on your cereal or in your tea or coffee?

	Then repeat the above with the other items gathered together to compare them to the first item. Which has the most sugar? Which was most surprising in terms of sugar content?
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