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			To science communicators everywhere.

			Thank you. It’s been rough.

		

	
		
			Introduction

			Adrift in a Storm

			
				In so many ways, this is a glorious time for knowledge. Best. Time. Ever.

			A time when much of the world has access to rigorously produced, independent, and carefully curated information on everything from our health to details about the black hole at the centre of our galaxy. There are more highly trained researchers than at any time in human history. There are more diverse voices and perspectives in the knowledge- creation mix. There is more research happening on more things. And there are more ways to access and share the knowledge produced by that research and analysis.

			This is all good. And it should continue to excite and amaze us. It should give us hope that we can find rational and evidence- informed answers to our problems, both big and small. Both personal and societal.

			Hold onto that hope. Hold it like it is a life preserver and you’ve been thrown into a cold churning sea. And know that there is a knowledge- informed lifeline out there. Because, holy cow, that lifeline is getting tougher and tougher to grasp (though I hope this book will help!).

			The present reality: our information environment—that space where we seek, contribute to, and interact with the world’s knowledge—is completely and truly f*cked. It is a tangle of lies, distortions, and rage- filled rants. This has created a massive paradox: we have more access to more knowledge than ever before and, at the same time, less and less certainty about the issues that matter to us.

			Everybody knows this. It is a truism of our time. But it gets worse. The tools we use to navigate through the noise and to find some semblance of certainty—science and academic analysis, expert opinions, representations of consensus, and evidence- informed recommendations—are also being corrupted and twisted, often rendering them near useless. There are, for example, fewer transformative scientific discoveries happening now than in past decades, but research is hyped now more than ever. There are an increasing number of fake and poor- quality scientific journals that pollute both the academic literature and public discourse. It has become the norm to use bad science—and science-y language—to sell us bogus products, procedures, and policy agendas. Fake consumer reviews and ratings exploit our desire for authentic opinion. And even our search for clarity is manipulated by marketers using a manufactured and illusory certainty about what is healthy, needed, and good. We are adrift in a storm of information chaos, and we are tearing down the lighthouses.

			This is a knowledge production and distribution crisis. But what if I told you the problem wasn’t simply that our information ecosystem isn’t providing us with reliable information? What if I told you it has become rigged to promote information chaos? What if I told you it has become incentivized to deceive us? The question is: how did we get here? And much more urgently: how do we get out of this mess?

			

			—

			
				“Well, why should we trust you?!”

			The questioner was angry. I mean full of rage. I’d just spent an hour giving a public lecture about the spread of health misinformation. During the talk, I referred to studies published in top journals and to statements by entities like the U.S. National Institutes of Health. In response to this audience member’s, um, enthusiastic inquiry, I started to refer to more studies to support my ideas. But he wasn’t buying it.

			“Science is full of shit,” he continued.

			This exchange happened during the post- talk scrum, so the guy was right in my face. He wasn’t intimidating or scary, but his conviction and passion were a bit discombobulating. I was about to retort with even more research and go into my usual spiel about how science is a process and not a list of facts or an institution or an industry, blah, blah. But something in me broke.

			“Yeah, it is,” I replied wearily.

			I think about this moment often. It was before the COVID- 19 pandemic, a public health crisis that pushed many into the “science is full of shit” camp and, more broadly, surfaced the fragile nature of our relationship with knowledge and certainty. “Why should we trust…well, anyone or anything?” became one of the defining issues of our time. While the pandemic accelerated and heightened people’s skepticism, the perverting incentives—clickbait- generating algorithms, hyped and fearmongering headlines, ideologically defined echo chambers, etc.—have long been baked into our knowledge production and information ecosystems. As a result, it is getting more difficult to find an authentic opinion, an uncorrupted data point, or a straightforward recommendation to inform our daily decisions. It is getting more and more difficult for us to be certain about anything, even if it feels like—and this is the illusion part—we have access to the information and opinions that should allow us to be more certain than ever before.

			Of course, the search for certainty and actionable, trustworthy knowledge is a thread that runs through human history. At times we’ve turned to intuition, magic, superstition, religion, and philosophical rationalizing to support our ideas about the world. In 1637 René Descartes was certain in the knowledge that he existed, as summarized in his famous maxim “I think, therefore I am.” But in an age where almost all human knowledge is available to anyone with a good Wi- Fi connection, a more apt maxim for this cultural moment might be “I Google, therefore I’m certain.”

			I’ve spent my entire career advocating for science and science- informed health policies. And I continue to fight against health misinformation and the ways science gets twisted in service of profit and politics. But I’ve also spent much of my academic career studying the forces that distort science, including commercial interests and the hype- inducing incentive structures that permeate our research institutions. I’ve long appreciated that the frameworks that dictate how our science is done and communicated are far from perfect. And in this book, I’ll dive deep into what the evidence says—including research I’ve been involved in—about the profound challenges that exist with both the production and dissemination sides of the knowledge creation coin. Still, the process of science, when done well and with humility, remains, as Carl Sagan famously put it, a candle in the darkness—a systematic approach for building our knowledge of the world.

			So, right out of the gate, I’m going to put my ways- of- knowing cards on the table: advocating for science- informed strategies or reflecting on what a body of evidence says—about nutrition, fitness, supplements, alternative medicine, mental health, climate change, sustainable agriculture, cancer therapies, vaccines, equitable and just healthcare, etc., etc.—is still the sensible path forward. Ask yourself this, if not science, what? Astrology? Tea leaves? Your buddy’s hunches?

			I am not saying that other factors are not relevant to the myriad decisions, big and small, we make as individuals and as a society. Morality. Spiritual perspectives. Historical reflection. Cultural norms. Considerations of justice and power. Artistic beauty. Relationships. Taste. Whims. Still, when we want to know something about our world, we turn to the process of rational and systematic inquiry—or, at least, some approximation of it. We look for evidence. And we look for evidence- informed opinion on how to do the right thing for ourselves and our communities.

			This is a critical juncture. Our information environment is becoming increasingly chaotic, spun, polarized, and rage- filled. More and more of us are getting our news and the answers to our questions and concerns from sources—social media, search engines, AI- generated content, influencers—that encourage and profit from the chaos, spin, polarization, and rage. Misinformation has emerged as a global crisis, impacting health, justice issues, mental health, politics, the economy, and our understanding of science. An international survey of almost 25,000 people found that 95 percent categorized the spread of misinformation as either a major (70 percent) or minor (24 percent) threat to humanity, placing it right up there with climate change. In early 2024, the president of the European Union, Ursula von der Leyen, went so far as to suggest that disinformation, misinformation, and polarization were currently the world’s most significant threats.

			Our sources of information, especially social media platforms, incentivize the spread of misinformation and misleading fearmongering. The information economy is driven not by the profiling of truth but by the accumulation of attention. For example, a 2023 study from Yale University found that one reason misinformation is so endemic is that the reward structures built into social media (likes, shares, follows) “encourages users to form habits of sharing news that engages others and attracts social recognition.” For many, obtaining these subtle rewards becomes the dominant motivation for online engagement, superseding truth. Even if you don’t spend much time online—and worldwide the average person spends about six and a half hours a day on the internet—it is difficult not to be impacted by these distorting forces. They are in the ether.

			To make matters worse, the lens through which we see our information universe has become progressively coloured by ideology and the echo chambers within which we live (and yes, to a greater or lesser extent, we all live in an echo chamber). This means that too often we only see and share information that corresponds to our preconceived beliefs. Of course, ideology has always played a role in how knowledge is created, interpreted, presented, and internalized. When Charles Darwin published the On the Origin of Species in 1859, his theory of evolution quickly took on religious, cultural, and ideological dimensions. Some twisted his views to justify everything from racism to imperialistic ambitions. When the life- saving smallpox vaccine was rolled out in the mid- 1800s, people protested the legitimacy of the science and the way they felt large- scale vaccination infringed on their personal liberties. (Sound familiar?) More recently, political leanings—right, left, centre—have shaped perspectives on the science surrounding climate change, GMOs, nutrition, gun violence, gender, our built environment, and, yet again, the value of vaccination policies.

			In today’s fragmented, frenetic, and polarized media landscape, ideologically driven spin happens nearly instantaneously, shaping beliefs and public discourse. A fascinating 2023 study from the University of Pittsburgh, for example, found that political ideology strongly predicts beliefs about the effectiveness of COVID treatments for both the public and physicians. The researchers also note that these perspectives are predicted “by preferences for partisan cable news but not by exposure to scientific research.” Think about that. Your physician’s treatment advice might be more influenced by a fondness for FOX News or CNN than the available scientific evidence. Of course, we should expect—and, I would argue, the professional norms require—physicians’ recommendations to be informed by the body of evidence and not the musings of a cable news host.

			Despite the grim realities of our current information environment, we shouldn’t forget research has consistently shown that most people do value accuracy. Most people are not nefarious bunk mongers with a disregard for the truth. We want accuracy, and we want to be accurate. We want clarity on the issues that matter to us. We want certainty. If you have any doubts about it, take a moment to consider just how much of the internet economy is built around our thirst for information and answers. Of course, having access to reliable and trustworthy information will not—at least necessarily—stop us from falling for lies and distortion, especially if those untruths align with our values and preconceived beliefs. But it seems undeniable that authentic and accurate content is foundational to our effort to cut through the noise in the search for some semblance of the truth.

			The value of and need for that candle in the darkness has never been greater. This is a post- truth world. One recent analysis estimated that 20 percent of the content pushed by TikTok—a platform with over two billion users—contains misinformation. Millions of Americans believe lizard people run the government. Over 60 percent of Republicans believe the Big Lie, the falsehood spread by Trump that Biden stole the 2020 election. Twenty- five percent of Americans believe it is “probably” or “definitely” true that the FBI “organized and encouraged” the January 6 attack on the U.S. Capitol. About a quarter of people are open to the idea that the COVID vaccines have microchips in them. And a 2022 study found that 37 percent of Canadians think powerful elites are replacing native- born Canadians with immigrants who agree with their political views. (This is the racist idea known as the great replacement theory.) It isn’t just dark in our information universe: it is a hurricane of lies, twisted facts, misleading marketing, and politicized rhetoric. We need something more than a candle. We need bright and trustworthy beacons, blaring sirens, and clear guideposts to see us through the storm.

			

			—

			This book is about those guideposts. It is about the things we turn to when we need answers, clarity, or guidance. It is about our search for certainty. It is about science. It is about our desire to do what is right (what I call goodness). And it is about the search for helpful and authentic opinions that can inform our decisions. Because here’s the thing: as the search for certainty becomes an ever- increasing priority in our information- dense world, the guideposts we rely on become more valuable and, as a result, are more likely to be distorted for profit or in the service of a particular agenda. This is an era- defining information conundrum: the more we desire trustworthy information to inform our decisions, the more the information economy is incentivized to spin that information.

			Paradoxes abound. As we turn to science as a guide through the dark, the motivation to use science—good, bad, distorted, or fake—as a tool not to inform but to market, persuade, and deceive is heightened, thus reducing the power and, ultimately, social value of science. Put another way: the guideposts are losing their worth—and their ability to reliably guide—precisely because they have become so valued and needed. The more we seek certainty, the harder it becomes to find.

			This cynical cycle is happening throughout our knowledge universe, and the incentives built into our information economy are leading to a great flattening of knowledge. Not in the sense that there is more and more equitable access to information—which is, in the aggregate, a good thing. And not in that “all knowledge is relative” postmodern sense, because there are and should be some sources of knowledge that, in particular contexts, deserve more weight. (You want an aeronautical engineer designing the wings of aircraft, not a flying carpet salesperson.) It is happening in that “race to the bottom where everything is equally bad and meaningless” sense. We’re inching toward a kind of knowledge- degrading Dark Age where real science, worthy goals, and valued opinions are replaced with the illusion of those things.

			When someone says, “Science is full of shit,” they are, alas, increasingly correct.

			

			—

			Okay, admittedly that is a bleak way to start a book. But I believe we are in not only a misinformation crisis but also a knowledge production crisis. A bit of bleakness- infused urgency is warranted!

			Over the past few years, the problem of misinformation, disinformation, and conspiracy theories has, thankfully, started to receive a great deal of serious attention. The World Health Organization, for example, has declared that we are in an infodemic—meaning that harmful misinformation is now spreading like an infectious disease. The current head of the U.S. Food and Drug Administration, Robert Califf, has more than once noted that misinformation is contributing to the erosion of life expectancy in the U.S., which is now at its lowest in twenty- five years. And we are starting to see jurisdictions around the world consider formal policies to address the misinformation challenge.

			But much less attention has been paid to what I think is a closely related and perhaps more insidious and far- reaching problem: the systematic degrading and exploitation of the methods and institutions we rely on to produce the knowledge and informed opinion that can counter the misinformation, allow us to climb out of our echo chambers, and give us a constructive path forward. If there are no guideposts we can turn to—guides that are authentic and truly science- informed—then we are left adrift in a storm of misleading noise with no hope of finding a path forward.

			There is good news. All is not lost! We have more and more evidence about what is going on and what is needed to rectify the situation. This book is about those things too. Indeed, simply being aware of the ways our knowledge guideposts are twisted and exploited will go a long way to mitigating the harm they can do to us personally, to our friends and families, and to society more broadly. In the pages that follow, I will provide evidence- informed practical advice that will allow you to make the most of the guideposts we have—and, hopefully, see them a bit more clearly through the raging storm that is our information ecosystem. More broadly, I will also provide advice on what needs to be done to fix this situation and how everyone can make a difference—not only for themselves but for society more broadly and, most important, future generations.

			This book is structured around three broad topics: science, goodness, and opinion. These themes may seem random. Of course, there are many topics that are relevant to any analysis of our chaotic and polarized information environment, including the state of the legacy media, the delegitimization of expertise, the growing power and influence of social media platforms, and the rise of AI, to name but a few. I’ll touch on all that stuff, but I wanted to write this book in a way that mirrors how most people, me included, navigate our information environment when making decisions and forming personal perspectives. We look for scientific evidence, informed opinion, and consider what is viewed as the right thing to do. A 2020 survey from the U.S., for example, found that 81 percent of people say they rely “a lot” on their own research before they make a big decision. For 96 percent of those people, that meant diving into the online information environment.

			We’ll look at issues you might assume would be in a book that explores the problems with our information ecosystem—such as how science is done and communicated—but also ones that might surprise you, like the twisted facts we are told about pet food, online reviews, ancient aliens, and masculinity. Not only are these latter issues fascinating, but I also hope they will provide unique insight into the breadth and insidious nature of the problems tackled in this book. They touch almost every corner of our lives. Most of my career has been focused on health and science policy issues in the context of public health and biomedical research—so this book often leans heavily, but not exclusively, on topics that fall under the health and well- being umbrella. But know that the conclusions have relevance to almost any topic you can think of, from big challenges like climate change to the ordinary decisions we all make day- to- day.

			So, to warm up, here are brief breakdowns of each theme and why they are core to the problems facing our chaotic information environment and our search for certainty.

			The Science Illusion

			If you are feeling nervy, walk out on the street and ask several strangers this question: do you trust science?

			I appreciate that this is a less than clear question. What do I mean by science? What do I mean by trust? But give it a try. Most will get the gist of what you are asking and most—I’m guessing seven or eight out of ten—will quickly say yes. Some will say it enthusiastically. Some may equivocate after their affirmative response, noting that they don’t trust Big Pharma or Big Food or elitist academics. Or some may say they trust science but not scientists. Some may add that there are other more spiritual forces at play too. And a few will say no. But even within the no group, I bet many of them really mean they don’t like some specific science- informed conclusion about vaccines, GMOs, climate change, or another contentious topic—or maybe they don’t like the people who have embraced the particular conclusion, be it a politician, a particular industry, or their annoying relative. It’s not that they are rejecting the process of science outright. They are, rightly or not, mad about something or someone, and “science” got in the way.

			In terms of branding, the Enlightenment won. Yes, as I’ve already noted, many people believe and pontificate about a host of evidence- free things—including the absurd notion that science doesn’t work. There are people, like that audience member at my public talk, who are rightly frustrated with how science is being represented in the public sphere. And there are popular trends that are far from being rooted in rationality. Twenty- seven percent of Americans believe in astrology. The popularity of unproven alternative therapies continues to grow. And there are far too many high- profile political figures around the world who embrace hate- filled conspiracy theories. (There are enumerable examples of this depressing phenomenon, but let’s land on U.S. congresswoman Marjorie Taylor Greene blaming Jewish space lasers for the 2021 Californian wildfires.) So, from an operational perspective, it feels like Enlightenment principles—that is, the embrace of reason and critical thinking—are on very shaky and rapidly eroding ground.

			But, and this is key, few overtly reject the value or paramountcy of science as a way of knowing or as an explanatory narrative. (It was Jewish space lasers, not a Jewish Thor throwing lightning bolts that Greene blamed.) Alternative medicine works, or so it is claimed, because of something science-y—quantum physics, the manipulation of the microbiome, regeneration—not because of, say, the action of winged pixies. Is anyone selling a consumer product that proudly declares that it was produced using less science? Even those who are aware of and frustrated with the poor quality of some of the science that finds its way into public discourse aren’t suggesting that we revert to a medieval knowledge base.

			A 2022 international survey found that, worldwide, 90 percent of the public state that they trust science and, despite all the contentious rhetoric during the pandemic, that trust has increased over the past five years. Ninety- one percent of Canadians say “science is important to their everyday life.” Other studies have the level of trust somewhat lower, but almost without exception, stated trust in science remains relatively high. Even in the hyper- polarized United States, where trust in scientists and scientific institutions has slipped, a strong majority of the public still has a favourable view. A 2023 Pew Research survey, for example, found that 73 percent have a great deal or fair amount of confidence in scientists to act in the best interest of the public. Yes, trust in scientific institutions is slipping—for the very reasons we’ll explore in this book—but the reality is that few people proudly think of themselves as anti- science, even if they are increasingly concerned about the impact of science and scientific institutions.

			This has made science—that candle in the darkness—a target of manipulation. Scientific verbiage permeates pop culture. It is used to market unproven and harmful products and ideas, something I call scienceploitation. There are stem- cell- infused skin creams and microbiome- enhancing weight- loss supplements. Science-y sounding but science- less fearmongering is everywhere. We’re told to worry about the harms of toxins, 5G waves, chemicals, and gene- altering vaccines. Increasingly, what comes across our radar—via social media, marketing, influencers, politicians, and the popular press—isn’t real science. It is the illusion of science. And studies have shown that, alas, the strategy works. Science-y language injects a veneer of credibility and believability. Too often, our public discourse is driven not by evidence but by this upside- down version of evidence.

			As we’ll see in the pages that follow, the problem of illusory science extends far beyond deceptive marketing and political posturing. The frameworks, norms, and incentives built into our research institutions and academic publishing practices are fuelling the growth of a vast fake science industry. Predatory academic journals filled with useless and, too often, fraudulent research pollute the scientific literature and the news media. Overhyped research, which is often a by- product of the pressure to perform scientists feel from their institutions, can lead to distortions that take decades to rectify. In reality, science is hard and messy and with only a few striking exceptions moves forward slowly and iteratively because of the work of thousands of academics grinding out data that informs pieces of a complex puzzle. For example, successful animal studies almost never translate into successful clinical trials. And it is rare for an intervention that has made it to the stage of a clinical trial to become a widely used healthcare intervention. The next time you hear about an exciting biomedical study in the media, remember that only about 10 percent of clinical trials will result in a clinical application—and its efficacy will likely be much less impressive than originally promised. Still, it feels like almost every new scientific discovery is presented to the public as a revolutionizing, paradigm- shifting breakthrough. The reality: it’s not.

			Using both obvious and unexpected illustrations, I will start by making the case that we urgently need to address the predatory practices and incentives structures that allow illusory science to not only spread but to thrive. The growing attention on the problem of misinformation and the potential erosion of public trust should be viewed as an opportunity. Let’s get this right. So much is at stake. Well done and trustworthy science is the essential guidepost for our chaotic information ecosystem. Without it, we are lost.

			The Goodness Illusion

			Our information environment is noisy. Insanely noisy. It has been estimated that by 2025, 463 exabytes of data will be created each day. That is a monstrously huge number, roughly equal to 212,765,957 DVDs. Approximately 4.8 billion people are on social media. Approximately two million academic articles are published every year. There are 8.5 billion Google searches and thousands of news articles published every day. Over five hundred hours of content is uploaded to YouTube every minute. And many of us check our phones hundreds of times each day.

			We are bombarded with information through our smartphones, tablets, TV shows, and internet searches. It has been estimated that humans process about seventy- four gigabytes of information every single day. Neuroscientists Sabine Heim and Andreas Keil have noted that just five hundred years ago, “74 GB of information would be what a highly educated person consumed in a lifetime, through books and stories.”

			It would be impossible, obviously, to pay attention to and meaningfully engage with all the information that we encounter every day. And being constantly faced with information- rich choices can be stressful. It makes feeling certain about anything difficult. In such an environment, guideposts that promise a shortcut to decision- making—a path past the information chaos—can be tremendously alluring and influential, especially if they play to our desire to do what is right for ourselves, our community, and the world. Enter what I call the goodness illusion.

			We all have our own definition of what is good, and I will make no attempt in this book to tell you what that ought to be, because I can’t, shouldn’t, and that isn’t the point. The point is that the version of good being promised by, for example, entities marketing products, influencers creating brands, or commentators and politicians pushing agendas is often misleading or, worse, an outright lie. Deceptive goodness- sounding slogans are rolled out to exploit our desire to do good and to feel certain that we’ve made the right choice. I recognize that goodness is a loaded word, touching on virtue, social norms, and morality. But I think it captures much of what is going on in our information environment. The goodness illusion is a messaging strategy designed to make us think (but don’t think too much, please) that a particular choice fits with what is viewed as the right thing. In a narrow sense, it can be applied to choices we make about individual health; in a broader sense, it can be applied to choices we make that are related to, say, the environment or constructive social change. The goodness illusion offers the seductive promise of a clear, certain, and allegedly evidence- informed way through our chaotic information environment.

			To be clear, I’m not talking about the closely related ideas of conspicuous consumption and virtue signalling. There is a large and interesting literature that illustrates how people (all of us) make choices in part because we want the world to see us in a certain way, including as someone who is and does good. A classic economic study on this point, published in 2011, found that consumers were willing to pay thousands more for an ugly Prius—yup, the first version of which certainly wasn’t going to win any beauty contests—simply to signal, through an act the authors called conspicuous conservation, their environmental bona fides. This particular form of conspicuous consumption came to be known as the “Prius effect.” Virtue signalling—which, rightly or not, is now viewed by most as an insult meant to highlight performative posturing—is also about representing yourself to others. While these concepts are relevant to the goodness illusion phenomenon I’m exploring here, I’m more interested in a straightforward critique of the claims behind the goodness slogans.

			The best and most obvious example of the goodness illusion, and the one I’ll start with in this section of the book, is the growing use of health halos. Terms like natural, organic, non- GMO, and locally grown are meant to be shorthand for “this is good and virtuous.” But, as we will see, the available science often paints a more nuanced and complex picture. The truisms behind the slogans are, it turns out, not so true. An exploration of the goodness illusion is also an opportunity to see how a strong desire for a particular outcome—that is, doing what is perceived as good—can skew the conduct and representation of the relevant research. When people believe science is being done in service of a righteous goal, like allowing people to live a healthier life, misleading biases and distortions can creep into the work itself, how it is published, and how it’s represented in pop culture.

			Not only is goodness- illusion- filled messaging—about GMOs, organic food, chemical- free products, etc., etc.—deceptive and exploitive, but it also has an adverse impact on the very health and social concerns that the claims purport to address. They aren’t making us healthier. They probably aren’t helping the environment. And they are likely hurting public discourse and distracting us from taking science- informed actions that can make a genuine difference. Goodness? Not so much.

			The Opinion Illusion

			
				Somewhere in my house is a first edition of the 1977 edition of The Book of Lists. It was a gift from Santa, I believe. I’ve read it cover to cover, many times. And I have all the pre- internet updates. I have always been obsessed with lists, especially a best of. Most iconic NCAA football stadiums. Top hundred albums of all time. The core Star Wars movies ranked (correct answer: 5, 4, 7, 8, 6, 3, 9, 2, 1). The popular movie review website IMDb has a constantly updated chart with the top 250 movies of all time as rated by viewers. I check it regularly, as if it is the stock market and I have a big investment in play.

			I’m not sure why I have this obsession. Perhaps it’s due to my love of factoids? Or maybe I believe the lists have value and are authentic and therefore evidence of something? As we’ll see, I’d be wrong about that. Once I got in an argument with a good friend about the Beatles. His position was that their influence is often overrated. (Dear Good Friend, this position remains absurd!) I spent the weekend compiling and triangulating a vast quantity of best- of lists to prove how wrong he was. Was I hoping the sheer weight of online opinion would somehow win the day for me? If so, it didn’t work. His opinion remained unchanged. My brothers have spent a lifetime putting up with similar list- centric rebuttals. I am ranked as the most annoying brother.

			It turns out I’m not the only one who likes to lean on rankings to lend credence to their ideas. There is now a massive opinion economy that influences almost every corner of our decision- making lives. You can’t escape online lists, rankings, and reviews. They exist for absolutely everything: appliances, computers, phones, cars, fashion, physicians, restaurants, vacations, apps, podcasts, movies, music, etc. Studies have shown that people expect reviews to be readily available—and they usually are—and most of us rely on them heavily. People trust online reviews more than the opinions of experts or even friends and family. They play to our belief in the wisdom of crowds and, at the same time, the powerful sway of anecdotal evidence and the views and experiences of “someone like you.” But more than anything, the review and opinion economy is built on our strong need for a clear guidepost to shepherd us through the noise. Simply put, those five- star rankings rule.

			But as with science and goodness, the persuasive force of rankings and reviews has made them a target of manipulation—and this has largely robbed them of the very characteristics that make them valuable to us, namely authenticity and reliability. In this section of the book, we will see that a shocking percentage of online reviews are fake or manipulated. Not only is this harmful to consumers, but it also hurts the world economy. It has been estimated that fake online reviews influence almost a billion dollars of yearly online spending in the U.S. alone. On the global scale, trillion of dollars are in play.

			In this section, we will dig into the surprising, fascinating, and frustrating world of fake reviews and fake opinions. We will look at why and how they have so much influence and what we can do to avoid their pull. I will also provide guidance on how to find reliable advice.

			

			—

			The guideposts we all need to navigate through the noise, spin, and lies that fill our information environment are being eroded. Worse, they are also being co- opted—for profit, political gain, or to create informational chaos. Too often the science we turn to or hear about isn’t real. It is just the illusion of science. Too often our desire to do what is good is leveraged to mislead. And too often the opinions we rely on are simply fake.

			In a world where information has become the cornerstone of the world economy, health systems, and democratic decision- making, we need a fix. Fast. I hope this book helps to provide a path forward.

			I don’t know who that raged- filled guy was who told me science is full of shit. And I can’t remember how exactly our interaction ended. I think he walked away frustrated with my response and the general state of the universe. But I hope you are out there. This book is also for you.

			
				
				
					[image: ]
				

			

		

	
		
			PART I

			THE SCIENCE ILLUSION

		

	
		
			A Quantum Leap!

			
				Why did quantum become a thing? There is quantum homeopathy, quantum reiki, quantum reflexology slippers, quantum coaching, quantum beauty spray, quantum acupuncture, quantum water (which will “fully activate the body’s cellular transport channels”), quantum yoga (because, as one yogi explains, “quantum physics has made incredible discoveries that echo the ancient insights of yoga”), quantum eyeglasses, quantum detoxes, quantum DNA healing, and, a personal favourite, anti-5G quantum pendants.

			This last one is a product designed to protect people against all the completely fictitious harm of 5G waves, such as causing the spread of COVID- 19. The pendants are about the size of a silver dollar, and—here’s the kicker—it turns out that they emit low levels of radiation. In 2021, the Authority for Nuclear Safety and Radiation Protection in the Netherlands was concerned enough to issue a warning to consumers to “stop wearing them, to store them away safely and await instructions on how to return them.”

			There is also the Quantum Touch, which is a natural method of “raising our own innate, energetic, vibrational field to a higher level to promote health and wellness” because, as one clinic website explains, “love is energy and vibrations.” If those vibrations are really doing their thing, you could take it to the next level with Quantum Intimacy, which allows for the formation of a “long- lasting quantum field of ‘love and intimacy’ in harmony & resonance with our beloved.”

			There is also an entire emerging field called quantum medicine based on quantum physics, “which recognizes the wave- particle duality”—at least, that is, according to a website selling an assortment of quantum- ish products such a diagnostic machine that analyzes “human bio- frequencies based on a model of non- linear systems.” And if you really want to walk the quantum path, you can attend Quantum University where you can get a bachelor’s, master’s, or PhD in holistic, natural, or integrative medicine by studying things like quantum physics (obviously), homeopathy, aromatherapy, and auriculotherapy (based on the idea that the ear represents your entire body, which it doesn’t).

			Actor and wellness guru Gwyneth Paltrow once infamously declared that water (yes, she meant H2O) has feelings (yes, she meant emotions). She suggested that just saying nasty things to water causes its molecular structure to change in a measurable way. Even writing a negative word (apparently water understands English) on a jar filled with water can have an impact at the molecular level. Was this amazing phenomenon explained by reference to some supernatural or spiritual force? Nope. It’s science! Human negativity has this impact on non- living chemical structures because, well, quantum physics.

			

			—

			
				I’m not going to waste your time debunking the use of the word quantum in the above examples other than to say that they are all total nonsense, inaccurate, and not grounded in good science. Quantum physics involves the study of energy and matter at the atomic and subatomic level. It is, no doubt, extremely complex. As Richard Feynman, the late Nobel laureate in physics, famously said, “If you think you understand quantum mechanics, you don’t understand quantum mechanics.” It is a field of study filled with a lot of mind- bending phenomena. The Heisenberg uncertainty principle, for example, states that we cannot know the position and the momentum of a particle with certainty. The more accurately we know one of these values, the less accurately we know the other. Then there’s that stuff about Schrödinger’s cat—the idea that something can be two things at once (a cat both alive and dead in a box) until it is observed.

			Feel like you don’t fully understand? Me neither. That’s why I reached out to professor Mark Freeman, a physicist and friend at the University of Alberta. He studies and teaches quantum physics, so I was curious if he has ever—even once—seen the word quantum used accurately in association with a health product. “I have not. And I doubt I ever will in my lifetime” was his comprehensive and damning assessment.

			The point here is that the word quantum is being used not because it is scientifically relevant to the product or service being sold, but because it is difficult to understand, and it sounds incredibly science-y. Science-y sells. It injects credibility. It makes the magical seem more legitimate. Professor Freeman agrees: “It just seems to be one of the best names to call anything during the present time. It suggests things that are profound and mysterious.”

			Indeed, the use of quantum is so uniformly misleading that I can safely say that if you see that word used to explain a product or procedure, you can assume it is pseudoscientific nonsense and that a fraudster is lurking nearby. As the Italian physicist Enrico Gazzola nicely summarizes in a 2019 piece, quantum physics “does not support claims concerning mystical energies, healing frequencies, energetic patterns in the body, creating thoughts, universal consciousness, or the existence of the soul.” The word is simply being used, Gazzola argues, to sell “quantum- inspired woo” by “stealing and distorting concepts from science in order to produce fake scientific foundations to absurd claims.”

		

	
		
			Scienceploitation

			The idea of using scientific- sounding language to sell stuff isn’t new. In the eighteenth and nineteenth centuries, magnetism and electricity got a lot of coverage in the popular press. These topics were that era’s cutting- edge science. And, no surprise, this led to the marketing of health products that leveraged this excitement. There were magnetic and electric devices that could cure, allegedly, almost anything from general malaise to erectile dysfunction. Some of these products are still around today. (Note: do not waste your money on a belt with electrodes that attach to your private bits—unless you are into that kind of thing.) Magnetism and electricity were also used, as quantum physics is today, to explain and legitimize supernatural and pseudoscientific phenomena. In 1779, for example, the German physician Franz Mesmer introduced the concept of animal magnetism. He believed there was a universal magnetic fluid that was key to the maintenance of health. Mesmer used magnets to manipulate and direct the magnetic fluid in the treatment of disease. Despite the complete lack of evidence to support these beliefs—then or now—there are still many magnetic gadgets available that use science-y sounding justifications similar to those put forward by Mesmer over three hundred years ago, such as the idea that magnets can influence (they can’t) the “life force energy” (not a thing, at least from a scientific perspective) that flows through our body.

			Perhaps the most dramatic and outrageous use of science-y language to sell stuff happened in the early twentieth century when the phenomenon of radioactivity was first being explored. The public was fascinated by the mysterious properties of the element radium and the research done by pioneers like Marie Curie. Predictably, this led to the marketing of a host of radioactive products, including radioactive bread, chocolate, jewellery (which, as noted above, is still popular), soap, jockstraps (the scrotal “Radiendocrinator”), and even condoms. The selling point, of course, was the interest in the emerging science and the vague notion that being around or, even, consuming radiation would provide zip and protect you from harm. The radium condoms, for example, were sold with the promise that they would prevent contagious diseases. Radium water is another notorious radioactive product from this time. Curiously, radium water was also pitched as “natural” and pure. “Avoid overwork, all other excesses, eat fresh natural foods, breathe fresh air, and drink plenty of fresh, invigorating, natural radioactive water from the Radium- Spa” was the lifestyle advice from a 1920s advertisement. This mix of cutting- edge science and “natural” is an odd conceptual stew that we’ll revisit later in this book.

			Some companies used the term for products with no actual radium or radioactivity simply because it was such a hot topic and they wanted to capitalize on the buzz. However, it is important to remember that many of these products were literally radioactive. There were products that were so radioactive they killed people. In 1932, a renowned golfer, Eben Byers, died after consuming over 1,400 bottles of the popular Radithor radioactive water. A Wall Street Journal article about his death noted that “the radium water worked fine until his jaw fell off.”

			

			—

			
				This example may seem extreme, and Eben Byers a naive fool. But this cycle, which I call scienceploitation, happens again and again and again. It goes like this: there is an exciting scientific development, this generates a bunch of pop culture noise, hucksters see a market opportunity, the market is flooded with products and procedures that riff on the new science, and, inevitably, people get hurt and public discourse is confused. I’ve been doing scholarship on science and health policy for thirty years. I’ve seen the scienceploitation cycle play out with genetics, stem cells, nanotechnology, neuroscience, precision medicine, the microbiome, cannabis, psychedelics, and, yep, quantum physics. If you’ve received stem cell therapy for a bad knee, you may be Eben- Byers- ing your health decisions. If you have done a cleanse or taken IV supplement therapy to enhance your microbiome, you were Eben- Byers- ing. Using direct- to- consumer genetic testing to personalize your dating, exercise, or supplement consumption? Eben- Byers- ing.

			Of course, the reason science-y language is used to sell products and brands is that, alas, the strategy works. A 2013 study found that when messaging includes terminology that presents “the trappings of science,” it can create the illusion of scientific authority, even if the topic is about some patently pseudoscientific topic, like ghosts or haunted houses. As the author of a 2023 study on science-y marketing noted, “When people see or hear scientific claims made in vague terms, they later misremember them in more definitive terms.” Put another way, science-y jargon helps to create an illusion of certainty. Other research, such as several studies examining skincare and beauty product advertising, found that science-y language is persuasive because it creates a veneer of credibility and, paradoxically, takes advantage of the terminology’s opacity. In other words, we don’t know what this stuff means, but it sounds impressive! Indeed, the power of science-y language cuts across cultures and even educational backgrounds. A study from 2004 looking at the marketing of unproven health products found, again, that science-y language “increased the message persuasiveness,” and surprisingly, it didn’t matter if the language was attributed to a credible authority—such as a specific study—or was just stand- alone scientific verbiage. It also didn’t matter if the receiver of the message was a science or nonscience major in university or a graduate or undergraduate student. Science-y language seems capable of working its magic on all of us just by being science-y.

			

			—

			
				There are interesting complexities and contradictions to the use of scientific jargon. It can also turn people off. A 2020 study from the Ohio State University found that the presence of scientific verbiage can cause nonexperts to engage less with the text. The more jargon dense a text, the less interested readers will be, even if lay definitions for the scientific language are provided. If you want the public to buy into an important public health message or embrace a new cancer screening program or to simply appreciate the significance of a scientific advance, an audience that is disengaged and less interested is a very bad thing.

			As a result of this kind of research, there has been growing pressure on the scientific community to simplify its language and make its work more readable and relatable. Biomedical journals now often include lay summaries of major studies and easily understandable infographics that can be shared on social media. All sensible and commendable. One of my favourite examples of this trend is a scientific journal that has reviewers between the ages of eight and fifteen. The journal, Frontiers for Young Minds, seeks to make complex, academic topics—like climate change, mRNA vaccines, and neurology—more accessible for all. The papers are written by leading scientists, including Nobel Prize winners, and then reviewed by science- minded youth who provide editorial critiques, like this blunt appraisal by an eleven- year- old of a paper on brain science: “I didn’t understand anything that you said.” Ouch. The process forces academics to punt the jargon and focus on making their work understandable.

			But when science-y language is used in pop culture more broadly, especially in the marketing space, the goal is not to enhance comprehension or engagement. The point is impenetrability and syntactical razzle- dazzle. It is the mere presence of science-y language that matters, as if the terms are word celebrities providing endorsements. You recognize them—stem cells, microbiome, quantum—and you relate them to the world of credible science, even if you have no or only a vague idea of what they mean. “This product endorsed by the word quantum!”

			It is no surprise, then, that we are completely awash in the science-y. And thanks to social media and the internet, the bombardment by science-y sounding, but science- free, content is near constant. During the COVID pandemic, for example, I worked with my research team at the University of Alberta to explore how the concept of immune boosting was portrayed on Instagram. The phrase immune boosting—which is pretty science-y on its own—is almost always a sign of a potential scam. You can’t “boost” your immune system in the way that is often promised and nor would you want to—that’s often how autoimmune diseases play out! For one week early in the pandemic, we did a content analysis of all the top posts associated with immune boost hashtags. What our study found was that scientific- sounding language, such as evidence- free references to the microbiome, was frequently used to push the evidence- less concept of immune boosting.

			When science-y language is used in this manner, it can do real harm, such as encouraging the sale of ineffective and potentially harmful health products. A 2019 study by a research collaborator of mine, professor Bernie Garrett from the University of British Columbia, sought to explore why and how people engage with online health scams. Garrett and his colleagues found that reference to alleged scientific breakthroughs and the use of science-y language facilitated interest with the content. That is, the participants in the research admitted that the science-y language drew them in. It made the scam more believable.

			Perhaps the most striking use of misleading scientific rhetoric is in the marketing of alternative medicine. As noted above, the word quantum is often used to push unproven therapy. This can get extreme. Reiki is a scientifically implausible alternative medicine practice that involves waving hands—no touching—over people to realign their life force energy. Some reiki practitioners even claim that quantum physics explains their ability to provide treatment over great distances—the patient at home on their sofa and the reiki master sending healing vibes while lounging on a sunny beach in the Caribbean, for example. Distance reiki works, or so those marketing the idea want us to believe, because “quantum entanglement” dictates that two particles can impact each other over great distances. This claim is so ludicrous—I mean, does a distance reiki master need to aim the curative waves or do they just find the patient?—that, again, there is no need to waste time with a quantum debunk. But there are other ubiquitous uses of science-y language that can appear more credible to many and that, as a result, do significant harm to the public, patients, and trust in science.

		

	
		
			High Tech Hogwash

			
				Since the late 1990s, I’ve worked closely with the international stem cell research community investigating a host of associated policy issues. I have studied both the marketing of unproven therapies and how stem cell science is represented in the public sphere. Stem cells are an incredibly exciting area of biomedical research with potential for significant clinical benefits. As a result, the field has, for decades, received considerable attention from the popular press. Stem cell research has also been a controversial subject. Especially in the early days when it was dominated by research involving human embryos, it was often front- page news. President George W. Bush’s first televised address to the nation, on August 9, 2001, wasn’t about terrorism or the economy. It was about stem cells. Since then, the phrase stem cells has continued to permeate popular culture. It has made its way into a host of TV shows, movies, novels, comic books, songs, etc., etc., and become synonymous with innovative, cutting edge, and even hope.

			As a result, the language of stem cell research, and its close cousin regenerative medicine, is now a favourite tool for those marketing unproven health therapies and products. This is classic scienceploitation: excitement about an area of science followed by profiteers exploiting the media coverage and, as we will see, public harm. A few years ago, I worked with my colleagues Amy Zarzeczny and Blake Murdoch to investigate how alternative medicine practitioners, such as naturopaths, chiropractors, acupuncturists, and homeopaths, used the language of stem cells. We examined nearly 250 alternative medicine clinic websites and found they alleged to offer a host of stem- cell- based therapies for everything from pain to lung diseases to sexual enhancement to anti- aging. The stem cells came from—again, allegedly—a range of sources, including bone marrow, umbilical cord blood, and apples.

			Some important context is needed here. How many stem cell therapies do you think are well established, have good supportive data, and can be justifiably offered to the public as definitively effective? Almost none. That’s right, despite all the headlines and the ubiquity of stem- cell- y language in popular culture, there are very few actual stem cell therapies that are ready for the clinic. As noted on the website of the International Society for Stem Cell Research (www.ISSCR.org)—which, it is important to emphasize, is the main organization for the legitimate stem cell research community—“the range of diseases for which there are proven treatments based on stem cells is still extremely small.” Basically, the existing body of evidence supports the use of stem cell therapies for some disorders of the blood and immune system, usually in the form of a highly invasive bone marrow transplant, and to help with some tissue- specific transplantations, such as those involving skin and corneas. Everything else, despite what you might see in the relevant marketing, is “still experimental” and “has not yet been shown [to be] safe or that it will work,” as noted by the ISSCR.

			But our study of alternative medicine providers found that this scientific reality was almost completely absent from the clinic websites. In fact, only 19 percent of the websites had any statement about the limitations of the available evidence. A remarkable and depressing conclusion when you consider that virtually all the services offered by these clinics are unproven and of unknown safety. The clinics are simply deploying a scienceploitation strategy to make their services seem more authentic.

			(I always find it ironic when practitioners who are rooted in magical thinking reach for trail- blazing science to create a veneer of credibility. Naturopaths, for example, reject or ignore scientific critiques that expose the pseudoscientific foundations of naturopathy, such as the idea that there is a vitalistic life force that underpins a natural healing power. But how do naturopaths feel about science-y language that can help them move product? Bring it on!)

			Obviously, alternative medicine practitioners are not the only ones using fake science for profit. The marketing language used by the skincare, anti- aging, and beauty industries is, for instance, rife with technobabble and scientific- sounding gobbledygook. There’s a “genome” shampoo that promises to regenerate keratin fibre. There’s a “nano” shampoo that has “micro keratin capsules.” There’s a “microbiome” shampoo that contains probiotics and probiotic ferments to help detox and hydrate. And there’s a stem cell age- defying shampoo, because, well, of course there is. An anti- aging toothpaste (great, now I need to worry about the age of my teeth?) uses “biomimetic science” and has “senolytic properties” to give me a “youthful and beautiful smile day after day.”

			Few consumer goods have such a fraught relationship with scientific phraseology as skincare products. Our eternal desire to maintain a youthful glow has resulted in an endless stream of claims about skincare “formulas,” the “science of beauty,” and new rejuvenating chemicals and procedures. Indeed, you can find a skincare product for almost every highly publicized scientific obsession from the last few hundred years.

			In the nineteenth century, the signs of physical aging were becoming more widely understood to be a physiological phenomenon and not one of moral failing. (Okay, it is still often implicitly positioned, especially for women, as a moral failing.) Scientific language, such as that of regeneration, was used to move anti- aging efforts from being viewed as frivolous to the centre of public discourse. Aging was increasingly positioned as being in the realm of science and, well, science-y marketable products. It helped that interest was growing in anti- aging technologies and a greater understanding of the relevant biology—right when there were expanding avenues for getting this information to the public. The rise in print media allowed those marketing anti- aging products to, as professor Jessica Clark from Brock University wrote in her 2017 analysis of the history of beauty products in the late nineteenth century, lay “bare the world of anti- aging technology” and distance this new era of beauty from the “deleterious paints and powders” of the recent past. In other words, science-y language was used to legitimize and normalize. It’s not vanity, people. It’s science! Enter electric and magnetic skincare products and, of course, radioactive skin cream. This last product, which came out in 1933, was advertised as a “scientific beauty product,” and yep, it contained actual radium and promised to firm skin, reduce fat, and smooth wrinkles.

			But more than any other recent scientific development, the language and public portrayals of stem cells fit the “fountain of youth” narratives that emanate from the cosmetic and anti- aging sectors. Stem cells have been presented as capable of enabling “regeneration” and “regrowth”—ideal messaging for an industry built on those promissory pillars. A few years ago, I worked with Christen Rachul, a linguist at the University of Manitoba, and Ivona Percec, a plastic surgeon and professor at the University of Pennsylvania School of Medicine, to analyze how the skincare and anti- aging industry used the language of stem cells. Our findings, which were hardly surprising, powerfully illustrate the Grand- Canyon- wide gap between the actual, still- evolving stem cell science and how stem cell science was used to market products. Most of the stem- cell- based products we reviewed were presented as ready for public use. This was not true when we did the study in 2015, and it is still not true now. Few of the products substantiated the claims with scientific evidence, and even fewer mentioned any risks or limitations associated with stem cell science. The language of the marketing was peak scienceploitation, with frequent references to how aging causes our stem cells to perform poorly and how their products—many of which allegedly contain plant stem cells—slow aging, improve the function of our existing stem cells, or promote the growth of new skin cells.

			I’ve witnessed, first- hand, some bizarre stem cell skincare procedures and the power of this science-y lingo to sway perceptions. For example, I chatted with a woman while she was getting apple stem cells injected into her skin at a fancy beautician establishment in midtown Manhattan. The vibe there was a mash- up of medical clinic and high- end spa. There was a dental- office- like reclining chair and loads of vaguely scientific- looking machinery. Microneedle punctures were used to infuse her entire face and neck with, supposedly, apple stem cells. It didn’t look like the client found the process painful, but there was enough blood and buzzing and skin puff that I found it hard to watch. Hungarian apples are the best, the beautician told me. The client—a woman who appeared far too young to be worried about aging, but perhaps it’s those Hungarian apples at work—said she loved the procedure. She was more than willing to pay the not insignificant cost. Her skin felt tighter, she said. And she was excited about the stem cell technology. Both the client and the beautician appeared completely convinced of the efficacy, and my gentle skeptical commentary moved them not one iota. It is hard to compete with scienceploitation, especially when it is packaged with placebo- inducing, apple- infused theatre.

			

			—

			Science-y language has substantial power to create the illusion of credibility—and to sway us toward a decision we feel more certain about. Microbiome, nanotechnology, genomics, organoid, regenerative, stem cells, telomeres, and quantum, quantum, quantum. These words are everywhere. But don’t be fooled. The best strategy to deploy is to be aware of the scienceploitation strategy and to remain highly skeptical of overly science-y language used to market products, brands, or personal agendas, especially if no easily understandable explanation is provided. If someone is using science-y lingo they know you probably don’t fully understand, the goal is not to inform but to impress, confuse, or manipulate.

		

	
		
			It’s Science!

			
				Sometimes the marketing spin doesn’t refer to a specific area of science or emerging research. Some marketing just leans heavily on science: “Science says this works!” “Scientifically proven!” Michelle Wong, science educator and cosmetic chemist, calls the practice “science washing.” It is the deployment of science in a way that suggests we should accept it because science is always virtuous and powerful and right.

			Of course, this isn’t the case at all. First, science isn’t a legitimizing badge of honour that can be attached to anything. There must be actual relevant research that applies to the claims being made. As Wong notes, “Science only works when it’s relevant, when the right bits are used, and with recognition of its limits.”

			“We encourage consumers to ‘trust science’ and ‘trust experts.’ So, when a product comes along that has a lot of the trappings of science, like graphs and numbers and technical language, it can give the impression that it’s a lot more scientific than it actually is,” Wong tells me. And like scienceploitation generally, “it’s a very clever marketing strategy that’s usually intentionally confusing for consumers.”

			Second, science isn’t always a positive social force or, for that matter, done well. This marketing strategy is closely related to the concept of scientism, which is the inappropriately deferential attitude to science and the problematic use of science as something that is inherently good. But, as noted by the philosopher Susan Haack, “science is by no means a perfectly good thing. On the contrary, like all human enterprises, science is ineradicably fallible and imperfect. At best its progress is ragged, uneven, and unpredictable.”

			To avoid falling for the scientism trap, Haack suggests watching for the use of the words science, scientific, scientifically, scientist, and so on, honorifically, “as generic terms of epistemic praise.” Ask yourself if there is actual scientific data that is relevant. Simply declaring that “science says the Earth is flat” doesn’t mean it’s flat. You need to prove it with actual science.

		

	
		
			Science-y and Scary

			
				In 2013, on a popular national CBC radio show, I publicly debated Dr. William Davis about the health and weight loss value of a gluten- free diet. Davis is the author of the international bestselling book Wheat Belly, a publication that has had a massive impact on the diet and wellness industries. His claims, coupled with endorsements of gluten- free diets by celebrities like Gwyneth Paltrow and Miley Cyrus, drove the rise of the gluten- free trend. For a few years, it was the diet obsession. It seemed like everyone was either on it or considering going on it. This happened despite an immediate push back from the clinical, scientific, and nutrition communities. There simply wasn’t any good evidence to support the claims Davis made, which can be summarized as a belief that going gluten- free is a magical cure for almost everything. Obesity? Gluten- free. Acne? Gluten- free. Low energy? Gluten- free. Cancer risk? Gluten- free. War, hunger, and poverty? Gluten- free.

			Before the show, I felt like I had a good handle on this literature. I had carefully read and annotated Wheat Belly. I was prepared. Still, the idea of debating Davis in front of a national audience didn’t sound fun. I mean, gluten- free was having a big, big cultural moment. Did Davis have some mic- drop scientific data in his back pocket? Was I going to come off as the bad guy?

			I’ve searched for a transcript of the show. No luck. But I recall that Davis provided no credible arguments. He had no impressive science in his back pocket. It was like he was a Beat poet free- associating scary science-y words and phrases: Abnormal metabolic signals / Elevation of estrogen / Inflammation, inflammation, inflammation / Glycemic index / Harmful insulin response / Addictive wheat opioids / Weight gain / Dig it, man. Snaps fingers.

			Okay, my memory might not be totally accurate. But I feel confident that was the gestalt Davis projected. I recollect that I played my role in the debate by faithfully reciting what the available body of evidence said, such as the fact that gluten- free diets do not promote weight loss. On the contrary, most studies have found that the opposite is true over the long term. It simply is not an inherently healthier approach unless you have a clinically identified reason for going gluten- free. When I left the studio, I felt pretty good about how things went. I mean, it seemed like it was conceptually incoherent rambling versus my reasonable, albeit kind of boring, facts. Job done.

			Nope. Apparently, I was the bad guy. Almost immediately I ran into someone on the sidewalk who recognized me from the debate. She worked at a coffee shop I frequent, so we were vaguely acquainted, but that didn’t stop her from yelling at me about the evils of gluten. She repeated many of the science-y words from the book and interview—toxins! GMOs! inflammation!—all while smoking a cigarette. And then the gluten- free hate mail arrived. Gluten- free good. Me bad.

			This debate happened a decade ago. Since then, the evidence about the lack of value of gluten- free diets has grown. Yes, if you have celiac disease, you must go gluten- free. A restricted diet may also help those with non- celiac gluten sensitivity, though the evidence is still evolving on the nature and incidence of this condition, which is likely relatively rare. There is some emerging evidence on possible value of going gluten- free for conditions like POTS (postural orthostatic tachycardia syndrome). Whether scientifically justified or not, the gluten- free trend has been great for increasing the dietary options for these communities. But a 2019 study from the University of Calgary found the gluten- free trend to be a double- edged sword for those with celiac, increasing food options but decreasing appreciation for the seriousness of the disease. Despite the now well- established reality that gluten- free diets are not inherently healthier and despite the fact it is no longer a new and headline- grabbing diet, its popularity continues to grow. This is especially true among young adults. A 2022 survey found that 38 percent of those between eighteen and twenty- four are interested in going gluten- free, many of whom were in grade school when Wheat Belly was first released. It has been estimated that in 2021 the global gluten- free market was worth $6 billion. The origin story of this evidence- free global industry begins with science-y fearmongering rhetoric similar to Davis’s.

			Why is it so effective and enduring? There are, of course, many complex cultural and social forces that contribute to the rise of a health trend. For example, gluten- free emerged just as the wellness industry and celebrity wellness brands, like Gwyneth Paltrow’s goop, were expanding. Gluten- free was something they could market to their consumers. And there is an endless hunger for new diets, especially if they promise weight loss. But I think it was the blending of the science-y and scary rhetoric that really gave it legs. As we’ve seen, science-y language—even if not understood or placed in context—can be tremendously persuasive. But if you combine science-y with scary, the potential for impact is turned up to eleven.

			The negativity bias is a well- known and powerful cognitive bias. We are hard- wired to remember scary. This is why negative headlines—“if it bleeds, it leads!”—outperform positive ones and why we remember negative and scary information better than that which is neutral or positive. A 2019 experiment analyzed the psychological reaction to news content in seventeen countries. The researchers found that “all around the world, the average human is more physiologically activated by negative than by positive news stories.” This tendency is universal.

			The science-y and scary pairing is so effective that it has become a go- to strategy for those spreading misinformation and conspiracy theories. During the pandemic, anti- vaccine advocates pushed science-y sounding lies that were, and still are, believed by many. A November 2021 study—conducted right in the middle of the pandemic when vaccination rates were critical—found 21 percent of Americans believed or were uncertain about whether the vaccines could change your DNA (no, they can’t), 24 percent that they had microchips in them (no, obviously, they don’t), and 31 percent that they could adversely impact your fertility (no, they don’t). Those who spread this misinformation on popular podcasts, cable TV shows, and in anti- vaccine literature deploy contextless and quantum- esque phraseology—“lipid nanoparticles,” “spike protein”—to give credibility to their assertions.

			The great irony of using science-y sounding language to scare people into submission is that those spreading misinformation lean heavily on the language of, well, science to legitimize and buttress their science- free positions. They know people increasingly turn to science in their search for certainty, so when the goal is to make scary sound plausible, what do they do? They add a veneer of science.

			Professor Stephan Lewandowsky, a renowned expert on the spread of misinformation and conspiracy theories, agrees. The fact that misinformation mongers use “science-y sounding babble” highlights that “those people recognize the importance of science and its cultural ‘supremacy,’ ” he tells me. “Few people say, ‘Science sucks and I can do better than that by reading tea leaves.’ No, they will instead make up a story about tea leaves that appeals to quantum logic or some other stuff they don’t understand.”

			But it doesn’t stop there. A second infuriating irony: often those science-y sounding positions—about gluten, GMOs, vaccines, fluoride in water, etc.—undermine public trust in science. In other words, the trust and credibility of science is used to undermine public trust in, and the credibility of, science. The respected place of science in society is being used to destroy the place of science in society. It’s maddening. It’s everywhere. And, unfortunately, it works.

		

	
		
			Certainty, Fake Science, and Dunning-Kruger

			There is yet another big irony to the science-y/scary dyad: it can make those who buy into the science-y message believe they know lots about the relevant science when, in fact, they usually know very little. Indeed, there is a robust body of evidence that finds that the believers and spreaders of bunk often have an unjustified certainty in their knowledge about the relevant facts.

			An important prelude to this bold claim: those who embrace misinformation and conspiracy theories are more likely to display narcissistic tendencies. I want to be extremely careful here. Anyone—really, all of us—can fall for misinformation. I’ve fallen for misinformation. You’ve probably fallen for misinformation. It is a complex and multi- factorial phenomenon playing out in a ridiculously chaotic information environment. Studies tell us that economic disparity, mental health, and historically justified distrust of relevant institutions, to name a few relevant variables, can contribute to a propensity to believe misinformation. But there is also a growing body of evidence that suggests a robust association between the psychological trait of narcissism—that is, feelings of, inter alia, superiority and a sense of entitlement—and a belief in conspiracy theories and misinformation. A 2022 academic review of the literature argues that this connection exists because narcissists have a need, as the authors conclude, “for dominance, control, and uniqueness.” Having access to allegedly unique, science-y knowledge plays to their narcissism. Other studies have found that those who believe misinformation and conspiracy theories have a strong desire to feel special. A 2017 study from Germany, for example, concluded that one reason conspiracy beliefs are adopted is “as a means to attain a sense of uniqueness.”

			And this brings me to those overconfident misinformation mongers.

			There is a well- known cognitive bias, called the Dunning- Kruger effect, in which individuals overestimate their knowledge about a particular field. One reason this happens is that a lack of knowledge impedes our ability to recognize our lack of knowledge. While this may sound a bit obvious and circular, it is a powerful and consequential psychological predisposition. A 2019 study on anti- GMOs advocates, for example, found that as the strength of the opposition and concern about genetically modified foods increases, the objective knowledge about the relevant science decreases while, sigh, the belief in a high degree of knowledge increases. Or, as the researchers nicely summarize, “extreme opponents know the least, but think they know the most.” A large 2022 study looked at the sway of this phenomenon across a range of topics where the scientific consensus often differs from public sentiment, including climate change, nuclear power, vaccination, evolution, and genetically modified foods. Regardless of the topic, the results were the same. Those individuals “with the highest levels of opposition have the lowest levels of objective knowledge.” As one meme nicely summarizes, the first rule of the Dunning- Kruger club is that you don’t know you’re in the Dunning- Kruger club. Another 2022 study found that those who believe conspiracy theories are consistently overconfident—and wrong—about their critical thinking abilities and “massively overestimate how much others agree with them.”

			You can see how all these well- established inclinations can work together to produce a harmful and entrenched misinformation- filled ecosystem. Science-y language plays to the desire that many have, particularly those with narcissistic tendencies, to feel like they are unique and have access to special and alarming knowledge. For many, knowledge overconfidence and the Dunning- Kruger effect may then impede their ability to critically reflect on the deficiencies of their position.

			For a recent study I did with my colleague, Marco Zenone, I analyzed hundreds of mpox conspiracy theory videos on TikTok. It was an exhausting exercise. The rage. The science-y nonsense. The complete lack of humility. The condescending I- told- you- so- cuz- I- have- access- to- the- facts smugness. The constant references to Bill Gates being responsible for the outbreak. Our study, which was published in late 2022, explored the speed at which misinformation appears and spreads on social media. (Spoiler: ridiculously fast.) The consistency in the tone and content of these videos was what I found most striking. These are the Dunning- Kruger- empowered misinformation foot soldiers who produce the content and angst that fills our information environment and helps to poison public discourse.

		

	
		
			Galileo Was Super Science-y, Just Like Me!

			Wrapping baloney in science-y bombast makes it easier for those pushing the baloney to use the “I’m ahead of the curve” defence. “My science,” their arguments too often go, “is so advanced that the real science needs to catch up! Remember Galileo?”

			Let’s start with the conclusion here: you, Mr. Bombast, are almost certainly not Galileo so the “well, they thought Galileo was wrong” argument ain’t relevant here. There is a good chance you are misinterpreting the Galileo story or relying on a simplified version of it. When he shared his discovery that the Earth revolved around the sun, he was up against a religious orthodoxy—the Church had declared the Earth the centre of the universe—not a broad scientific consensus produced through reason and the scientific process Galileo helped to inspire.

			This logical fallacy—one that I hear often from my hate mailers—is called the Galileo gambit. When those pushing pseudoscientific ideas, unproven therapies, or science-y conspiracy theories are countered by the weight of available evidence, they almost always turn to the idea that they are the brave voice of reason fighting a silencing majority. They are right, the twisted reasoning goes, because others think they are wrong.

			People laughed at and persecuted Galileo, they argue, so I must be right too! But just because one person who was laughed at turned out to be right does not mean that everyone who is laughed at is correct. As Carl Sagan noted in his famous critique of the Galileo gambit, “They laughed at Columbus, they laughed at Fulton, they laughed at the Wright brothers. But they also laughed at Bozo the Clown.”

			The Galileo gambit is deployed more often by those who lean toward narcissism. They are, after all, comparing themselves to Galileo! When faced with a version of the Galileo assertion, always remember that those fantastically rare and truly revolutionary scientific thinkers, like Einstein or Darwin or Curie, didn’t hop on Twitter to rant about how they should be held up as the next Galileo. They produced data and evidence- informed arguments that were tested against the scientific conventions of their time. When someone makes some version of this claim, remember that it isn’t a rational argument but a defence of last resort.

			While the overt “I’m like Galileo!” plea is discouragingly common, you should also watch for the less explicit versions of this science-y logical fallacy. In 2022, Gwyneth Paltrow was interviewed on a network TV morning show. It was mostly a puff piece that glorified Paltrow as a wellness industry pioneer. The interviewer did ask some gentle questions about how her critics say she pushes pseudoscience. Paltrow’s response? She is just ahead of the curve, and the world must catch up. All those scientists, clinicians, and public health experts are wrong. Her view on getting fined for false marketing when her company goop sold jade vagina eggs? “We were just early.” (And yes, the eggs are exactly what they sound like: jade rocks shaped like eggs to be placed…well, you get the idea.) She’s the Galileo of pelvic floor tightening! Her view on gluten- free? Ditto. She is “ahead of her time,” the interviewer intoned. The Darwin of dubious diets!

			Rhetorical strategies like the Galileo gambit and claims of being ahead of the curve seem to be most often used when there is a body of evidence that provides some degree of certainty on a topic. The goal is to destabilize the certainty that the real evidence provides, usually to make room to sell a product or forward a particular agenda. The body of evidence says gluten- free diets are not inherently healthier. Gwyneth says (paraphrasing here), “Well, I’m ahead of the curve, and the science is wrong.” The body of evidence says the measles vaccine is safe and effective. The anti- vaccine advocate says, “Well, powerful forces said Galileo was wrong, and now they’re doing the same to me!” This posture can be maddening because crusaders like Paltrow often point to—and, by implication, discredit—the existing body of evidence (the scientific consensus) as further proof of their contrarian position. The message: scientific agreement is for groupthink losers!

			We shouldn’t ignore emerging and controversial scientific opinions. There have been contrarian scientific theories that have destabilized and revolutionized fields of inquiry. The theory of plate tectonics, called continental drift, and the discovery that ulcers are caused by bacteria are two relatively recent and often noted examples of this reality. But these ideas were, over time, accepted because the science eventually won the day, not because of repeated evidence- free proclamations. We. Need. Evidence.

			To evaluate a contrarian or Galileo- ish assertion, consider the plausibility of the claim in the context of the existing knowledge base. Also consider the qualities and motivations of the person making the claims. Are they an expert in the relevant area? Are they selling something? Are they claiming to know something that thousands of biomedical researchers and clinicians and mountains of scientific data haven’t found? Then apply the Sagan standard: “extraordinary claims require extraordinary evidence.” This is a simple and valuable tool as it doesn’t dismiss the possibility of a claim—making room for a cautiously open mind—but establishes that the more unlikely a claim is, given the existing body of evidence, the greater the standard of proof required. And the onus is on the person making the claim. Don’t let fringe contrarian claims destabilize the confidence provided by an existing—albeit always evolving—body of evidence.

		

	
		
			The Humility Fix

			So, yes, be very wary of the me- so- smart- and- everyone- else- is- wrong retort. It is a good reminder that when it comes to science- based claims, humility is almost always the best starting point. Numerous studies have found a strong association between intellectual humility—which academics often describe as “recognition of one’s fallibility as a knower”—and not accepting misinformation. Two recent studies, for example, found that those with intellectual humility are less likely to fall for either political or health misinformation.

			Walking the humble path can be challenging. We are all psychologically wired to absorb information that confirms our preconceived beliefs. This is called the confirmation bias, and it can make us feel like maybe we really are ahead of the curve. It can also lead us to overestimate our knowledge. (Seriously, you probably don’t understand quantum physics.) Recognizing our biases and working on our intellectual humility are worth the effort. Doing so has many benefits beyond avoiding misinformation, including higher academic achievement and more informed decision- making. It is also associated with empathy, tolerance, and gratitude—all traits the world could use more of right now.

			Here is a good humility exercise: consider areas relevant to your personal or professional life where the evidence has evolved, and you changed or slightly altered your position. My list is long and includes walking for exercise. I used to mock walking as a near useless form of exercise because it wasn’t vigorous. Wrong. Now I walk daily! In my professional life, I’ve come to recognize that how we talk about and represent obesity matters a great deal, and I am now more careful to recognize this complexity and the harm of weight bias. Then there are things that continue to exist in the grey area and for which I continue to seek out new information. Lotteries to incentivize vaccination, for example, was a strategy I advocated for because earlier research suggested it was potentially useful. Then the data seemed mixed, suggesting a more complex story, so I became more circumspect. And then even more recent data showed, once again, some benefit. Following science can be a rollercoaster! Similarly, mindfulness—around which I still think there is a tremendous amount of hype and bad research—appears to be a useful and efficient intervention for some. I could go on and on. If you can’t think of any, see the above bit about narcissism.

		

	
		
			Certainly Bullshit

			
				As one of my favourite authors, Ernest Hemingway, wrote: “Choice is the truth of flow, and of us. We live, we vibrate, we are reborn.” Put another way, it is important to choose truth and to recognize that choice, which will, in turn, give us life. Hemingway clearly manifested this through his life choices. He knows, more than almost anyone, that turbulence is born in the gap where potentiality has been excluded.

			Okay, Hemingway didn’t write that, and he isn’t one of my favourite authors. That quote and most of the last sentence came from a website called New Age Bullshit Generator. After sitting through a long philosophical debate involving Deepak Chopra—who wrote the bestselling book Quantum Healing, because, well, quantum—and loads of New Age rhetoric, the creator of the website was inspired to write a program that generates profound- sounding gibberish. All you need to do is click a button labelled “Reionize Electrons” to “generate a full page of New Age poppycock.” Give it a try.

			Pseudo- profound bullshit is the close philosophical and mystical cousin of science-y nonsense. And yes, believe it or not, bullshit has emerged as the appropriate academic term of art. As with the use of science-y words, pseudo- profound language can sound impressive and deep when it is really meaningless word salad; it is usually deployed not to inform but to impress via confusion and vagueness. There is often lots of “consciousness” and “ontology” and “awareness” and “resonance” and “transformations” and “discontinuity” and “disruptions” and “paradigms.” As with scienceploitation, this verbiage is used to sell something, such as self- help brands or personal growth services and products. Of course, science-y and pseudo- profound bullshit are often combined to create uber- pretentious nonsense, as with this gem from the BS generator: “Consciousness consists of four- dimensional superstructures of quantum energy.”

			A few years ago, my friend and research collaborator Gordon Pennycook was the lead author on a study entitled “On the Reception and Detection of Pseudo- Profound Bullshit.” The paper won the 2015 Ig Nobel, an international award given at Harvard University to research “that first makes people laugh and then makes them think.” The study first maps the characteristics of BS using examples from the aforementioned self- help guru Deepak Chopra noting that, similar to scienceploitation, it is deployed not to inform but to cause people “to confuse vagueness for profundity.” Words like ontology, discontinuity, and manifestations sound impressive, but they are often used in a way that renders them meaningless. In the case of this study, the researchers “gave people syntactically coherent sentences that consisted of random vague buzzwords.” Then Pennycook and his colleagues empirically studied how receptive people were to the BS. The answer? Pretty darn. The researchers found that “these statements were judged to be at least somewhat profound.”

			You might be wondering if the BS from a famous person like Deepak Chopra sounds more impressive than the exact same pseudo- profound nonsense attributed to anonymous. Yep. A 2019 study found BS to be “rated as more profound when presented as being uttered by a famous author,” a phenomenon the researchers call the labelling effect. We are primed to think something must be profound because, well, someone who is supposed to be profound said it—which is exactly what a pseudo- profounder wants us to believe! It’s the New Age brand- building cycle of life. Ka-ching.

			Pennycook, who is a professor of experimental psychology at Cornell University, has seen science-y verbiage increasingly mixed in with pseudo- profound BS. “I think people definitely do lean on scientific jargon when they are trying to impress instead of inform,” he tells me. “It’s bullshitting. My favorite example of this is ‘quantum consciousness’ [that word yet again!], which takes two very complex and (even for scientists) difficult to understand concepts and smashes them together. The result is something that sounds really impressive but that doesn’t come close to communicating anything meaningful.”

			A good rule of thumb: if something sounds like pretentious tripe, it most likely is. For example, if someone invites you to participate in a “personal development” or “life coaching” program, ask them for material that clearly explains how it works. Those terms are often a euphemism for self- help bunk- o- rama. If all you get back is empty words about “self- actualization” and “shifts in perspective” and a focus on “transformational issues” and “discovering blind spots” to “empower and enable you” to succeed at “optimal levels,” but no concrete this is what you’ll do and specifically how it works explanation, be very suspicious.

			While lots of science and philosophy is complex and difficult to completely understand, the basics can usually be communicated in a digestible manner. Yes, doing this well can be a tremendous challenge, but given the degree to which this language is used to market and manipulate, straightforward explanations have great value. Pennycook agrees. “Science that can’t be understood is bad science,” he tells me. “Scientists who are actually trying to inform the public—as opposed to take advantage of them—know this and, although they may not always succeed, try their best to communicate in ways that people understand.”

			

			—

			
				Before we move on from bullshit and meaningless science-y jargon, it is worth highlighting a paradox that is central to the theme of this book. Let’s call it the profundity paradox: the use of dazzling and persuasive rhetorical strategies to give the illusion of clarity. In fact, that is often exactly why science-y nonsense and BS are employed. The illusion of science and profundity are used to create the illusion of clarity and certainty. Do not be fooled.

		

	
		
			The Hype Machine

			
				It is easy to be furious at those who spin science for personal gain or to promote a harmful agenda. But much of this noise is facilitated by the bad science and exaggerated claims coming from the legitimate research community. Who made stem cells, regenerative, microbiome, genomics, and quantum terms ripe for scienceploitation? We did, the academic research community.

			In 2012, I wrote an article with a colleague, Celeste Condit, from the University of Georgia about how the existing incentives and research funding system create hype—that is, exaggerated claims of potential benefit and social impact—throughout the knowledge production process. From excitement about a topic to the grant writing process to the publication and media representations of the work, we called this the hype pipeline. And our findings are even more relevant today.

			Buckle up. The data on science hype is striking and pretty unsettling.

			Let’s start at the beginning. To get scientific research funded, especially research that is expensive and requires large teams and a long- term investment, you need to generate a lot of excitement. That is natural. That is understandable. To get big money—billions and billions—from governments, foundations, and public funding entities, you often need to make big and, as we will see, entirely unrealistic promises of near- future benefit. You are, after all, competing with other scientists who feel their work is pretty darn revolutionary too. But the funding pie is only so big. Enter hype.

			For example, early in the effort to map the human genome, Francis Collins, then director of the very expensive Human Genome Project, called it “the most important organized scientific effort that humankind has ever attempted. It dwarfs going to the moon.” To be fair, in the 1990s, when Collins said that, genomics did seem exciting and potentially revolutionary…because scientists told us—again and again and again—that it was. We started to believe our own hype. I started to believe it. This framing had an impact on public perceptions, the media, and on the expectations of funders. Hype begets more hype. It also begets a culture where not hyping your research is frowned upon. There is pressure to be a team player and to keep the enthusiasm rolling.

			In 2013, I chaired a national academic workshop on the policy issues associated with whole genome screening—examining your genetic material with one comprehensive test to predict future health issues. At the event, there was a rich, open, and evidence- informed discussion about a host of issues, with many data- supported and thoughtful comments that questioned the potential value of the practice. Near the end of the workshop, a senior, well- known, and influential genetics researcher pulled me aside and firmly told me to stop criticizing the clinical value of genomics or the money would go to stem cells. The enthusiasm for a particular area of science and the pressure to secure funding can lead us to forget the big- picture goal: making a difference to the health of patients and the public.

			Another strategy used by the research community to justify funding big science initiatives is to suggest that it will lead to dramatic economic growth. I’m all for investing in research and the knowledge economy. And I understand why researchers make economic arguments for their areas of study. Politicians love it. Research funding entities love it, as it helps to justify their existence. But the predictions of economic benefit are often ludicrously over the top. In 2009, for example, a science policy group in Texas argued that a state investment in stem cell research would create 230,000 jobs and $88 billion in economic activity. A similar economic analysis for New Jersey predicted 20,000 new jobs and $71.9 billion in new state revenue. This was all going to happen between 2006 and 2025. In California, a 2004 economic analysis done in support of its proposed stem cell program predicted, once again, billions in economic activity and “health care cost savings of between $6.4 billion and $12.6 billion.” These savings, which were framed as a “modest” estimate, were going to come—it was rather optimistically predicted—from cures or treatments for strokes, Parkinson’s disease, spinal cord injuries, and Alzheimer’s disease, among others. These estimates were successfully used to persuade Californian voters to support an investment of $3 billion in stem cell research. Two decades later, none of these therapies have materialized.

			Once an area of research gets attention and an envelope of financial support, researchers who want to work in that area must apply for funding. This process is ridiculously competitive and time- consuming. Humbling failure is, by far, the norm. Leading an application can be a stressful, up- all- night, all- hands- on- deck process. I speak from personal experience when I say a large project application can devour a year of your working life. The actual grant applications are voluminous. Not only does getting a grant—which is usually decided by an independent peer- review committee—allow academics to research a topic that interests them, it helps to forward their careers and fund their laboratory and research teams (students, trainees, administrators). Research institutions usually reward and loudly celebrate a significant grant- getting success.

			Suffice it to say, the personal and institutional pressure can be extreme. Is it a surprise that this funding process invites inappropriate hype? A study from 2016, for example, conducted anonymous interviews with dozens of senior academic researchers about the funding process. The researchers admitted that there was a great deal of sensationalism and embellishment, noting that “marketizing” the research was “a matter of survival in academia.” The authors of the study noted that many of the academics viewed themselves as little more than “impact merchants” (a great term). One interviewee put it this way: “If you can find me a single academic who hasn’t had to bullshit or bluff or lie or embellish in order to get grants, then I will find you an academic who is in trouble with [their] head of department.” Such admissions caused the authors of the study to conclude that the current funding system is “resulting in impact sensationalism and the corruption of academics as custodians of truth.”

			Supporting this harsh conclusion is an analysis from 2022 that examined almost a million abstracts from successful National Institutes of Health (NIH) research grants from 1985 to 2020. The primary funder for biomedical research in the U.S., the NIH is a peer- reviewed and prestigious source of support. The 2022 study looked at the use of hype—basically, adjectives that promote the significance, novelty, scale, and rigour of a project—and found that “levels of hype in successful NIH grant applications have increased over that time span.” By “increased,” they mean a massive increase—approximately 1400 percent. Yes, you read that correctly. One thousand four hundred. Now, to be fair, the communication universe in general has become more hype- filled since 1985 (thanks, social media), but we are talking about NIH grants here, not tweets from Dr. Oz or advertisements for an anti- aging cream. We should all want—and have every reason to expect—the academic science community to be a bit more wedded to reality.

			The same research team, from the University of Tsukuba, looked at the language used by the National Institutes of Health in its announcements of funding opportunities. The results from this study, also published in 2022, found a massive increase in hype language here too. So, funding entities, such as the prestigious and influential NIH, use an increasing amount of hype when asking scientists to apply for a grant. No surprise, they get hype fed back to them. If we are going to fix the hype problem, it seems like the funding agencies are a good place to start.

			

			—

			
				Adding to the brokenness of the funding process is the reality that it doesn’t do what it is designed to do: inspire, find, and fund the best science. As noted, the success rate for grants is often quite low. In Canada, it has hovered around 15 percent for years. And don’t forget, the process is just as monstrously time- consuming for the 85 percent who don’t get funding as it is for the lucky few who succeed. A 2015 analysis from Australia estimated that one large biomedical research competition wastes over six hundred years of researcher time! That’s just one year of grant writing for one funding program in Australia. Despite the massive resources dedicated to writing the best possible grants, studies have found success is often arbitrary and determined by little more than the luck of the draw. Everything from who reviews the grant to when during the peer- review committee meeting the grant is reviewed (before or after the coffee break?) to entrenched diversity and equity issues can skew results. One study from 2018, published in Proceedings of the National Academy of Sciences, analyzed reviews by over forty peer reviewers of the same grants. The results “showed no agreement among reviewers regarding the quality of the applications in either their qualitative or quantitative evaluations.” Other research, including a 2016 analysis of over 100,000 successful NIH grants, has demonstrated that there is no relationship between how well a grant is ranked and the productivity, such as publications and clinical impact, after a grant is awarded.

			This situation is truly a mess. The process of allocating funding for research incinerates large hunks of a researcher’s career—time that could be spent producing useful knowledge and commentary—and it’s massively expensive for society. Remember, the public, the ultimate funder of universities and research grants, pays for that incinerated time. To make matters worse, the process does not do a good job of discriminating based on quality. In practice, the allocation of grants seems almost random and doesn’t predict which research projects will succeed, which is the whole point. And this isn’t chump change. The annual budget for the NIH is almost $50 billion. The budget for the Canadian Institutes of Health Research is over $1 billion.

			Of course, the academic community has long known about these failings. I haven’t come across a single researcher who has total faith in the system. Most seem fatalistic. It is as if we are resigned to endure a torturous, byzantine, and substantively meaningless ritual for the right to have the fund- granting gods read our science- filled tarot cards. Yes, lots of great research does eventually result, but the bureaucratic dance is, I can personally attest, exhausting.

			This grim situation has led some to suggest a radical approach. The current system is almost random and certainly biased. So why not lean into that reality and use a lottery system to allocate research funds? Lionel Page and Adrian Barnett, professors from the University of Queensland, recommend a system in which peer reviewers determine basic fundability—that is, the research meets reasonable methodological and organizational standards—and the rest is decided by lottery. Some funding agencies have successfully experimented with a version of the lottery system, such as the Swiss National Science Foundation and the Health Research Council of New Zealand. This approach is more efficient, cheaper, faster, more equitable, and may encourage out- of- the- box thinking as researchers don’t need to chase the latest funding fad. When genomics is popular, for instance, every grant tends to be about genomics because that’s what is more likely to get funding—a phenomenon called hot stuff bias. A lottery system would also remove the incentive to hype your research. There would be no benefit to framing potential outputs as revolutionary, paradigm shifting, near- future, breakthroughs, or game- changing. If the research really is any of those things, the actual science will win the day—no hype required.

			

			—

			After research has been funded and commenced, hype can creep into both the collection of data and the writing up of results. There is a rich body of literature highlighting the innumerable biases—psychological, financial, institutional—that influence the execution of research and the publication of results. Virtually all of those biases cause further emphasis on benefits and overly optimistic projections of clinical and/or social impact, which often show up in the peer- reviewed publication. For example, there is a large amount of hype in the abstracts of studies—the short summaries at the top of academic papers, which are often the only thing people, including academics, read. A 2017 study, for example, found that almost 40 percent of all abstracts for biomedical research contained at least some degree of spin.

			Perhaps the most hype is injected when researchers and research institutions promote the results to the outside world. Press releases from universities, for example, are notorious for spin. A 2014 study by Petroc Sumner and colleagues analyzed 462 press releases on biomedical and health- related issues and compared them to the associated peer- reviewed article and related articles in the popular press. They found that 40 percent contained exaggerated health advice, 33 percent had exaggerated claims about causation (that is, the degree to which the studied intervention caused a particular outcome), and 36 percent contained exaggerated inferences about animal studies, such as suggesting data from an animal study is immediately relevant to human health, when it almost never is. More important, the study found that this hype was transcribed into the popular press.

			Of course, how researchers talk about their work in the public sphere is another significant source of hype. In 2015, I worked with my colleague Kalina Kamenova on an analysis of newspaper stories about stem cell research. We found that scientists significantly hyped how soon their research would be in the clinic and ready for patient use. Almost 70 percent of the newspaper articles suggested the time frame would be five to ten years, or sooner. Given that the clinical trial phase alone can take ten to fifteen years, that prediction is impossibly fast, and it ignores the reality that most clinical trials—approximately 90 percent—fail.

			The existence of media hype might be, ironically, a predictor that the research being hyped isn’t going anywhere. A 2023 study examined fourteen thousand research papers to identify variables related to replication (that is, whether subsequent studies confirmed the initial paper’s findings). The authors found that media attention was negatively associated with replication. Put another way: the more media coverage, the less reliable the claims. Ouch.

			Hype from researchers and institutions can do significant damage. It can fuel unrealistic expectations for patients who are desperate for treatments and cures. Their unrealistic hope is too often exploited by clinicians, including physicians, seeking to profit from unproven therapies. In the stem cell space, for example, there are now thousands of clinics around the world that leverage this hype to successfully market unproven therapies for serious diseases, including multiple sclerosis, cancer, dementia, and spinal injuries. Some of these therapies cost tens of thousands of dollars and have resulted in serious injury and even death. This kind of exploitation is happening in a range of areas: microbiome- based therapies, which include fecal transplants for a range of ailments; direct- to- consumer genetic tests, which often overpromise the health benefits of their products; and the marketing of (allegedly) life- extending new supplements.

			If a significant health or biomedical breakthrough happens, you will hear about it from numerous credible sources. Always be suspicious of people who promise a revolutionary new therapy or approach to living a healthy lifestyle that is ready right now. Consider this: these kinds of promises have been made for decades. How many of them have panned out?

		

	
		
			Catastrophizing

			
				I’ve applied for many, many grants during my career. Working on this book caused me to reflect on the degree to which I gave in to the pressure to hype. I feel comfortable saying that the representations of our proposed and finished research were mostly balanced. But, yes, the hype was there. In the early days, I was perhaps a bit too optimistic and enthusiastic about the predictive value of emerging genetic technologies and the near- future benefits of stem cell technologies. I wove those overly positive narratives into our grants and into how I talked about the research outputs. Was I writing what I thought peer reviewers and funders wanted to hear? Perhaps. I don’t remember thinking of it that way, but incentive structures can have subtle and subconscious effects.

			A conversation about hype wouldn’t be complete without a look at how the exact same forces that cause potential benefits of research to be overstated can lead to overstated claims of potential harm. Catastrophizing the impact of emerging science has become an academic cottage industry. In the 1990s and 2000s, for example, there was inflated concern about the social implications of biotechnology, including human reproductive cloning, the patenting and corporate ownership of human genetic material, and genetic discrimination, such as by insurance companies and employers. These concerns were everywhere, from movies like Gattaca, in which Ethan Hawke’s character fights genetic discrimination, to headlines in the popular press, like one from 1999 announcing an “International Ban Proposed on Cloning Humans for Warfare.” They also became the focus of countless academic and policy conferences. Millions and millions of dollars in research grants were awarded. Governments invested time and resources to consider and, in many cases, enact laws and regulations to mitigate alleged harms. Yes, some of these concerns were and remain legitimate—genetic discrimination isn’t a good thing, for instance—and worthy of a response and continued investigation. But as with science hype, the near- future significance had been greatly overstated. With the passage of time, some of the concerns seem downright silly. Armies of clones?

			The point here is that the forces of hype can result in wildly overstated claims of both benefits and harms, thus leading to a polarized and inaccurate public representation of an area of science. Parallel utopian and dystopian narratives permeate pop culture. This can, and has, had an adverse impact on public perceptions and policy debates. Does the United Nations really need to waste time, as it has been for years, considering an international treaty to ban reproductive cloning? Does Canada really need, as we now have, a criminal ban on cloning? Yes, emerging areas of science can, obviously, create real social issues—as we are witnessing with the rise in AI and concerns about how it will facilitate the spread of misinformation. But it is important to recognize that inappropriately catastrophizing emerging areas of science can also feed the spread of scary misinformation, as discussed earlier. We remember scary. When harms are hyped, they can be more easily deployed by those marketing products, brands, or ideology.

		

	
		
			Investing in Science? Yes, Yes, Yes!

			During my three- decade academic career, I’ve worked with large biomedical research teams on many of the most hyped and celebrated biomedical topics, including stem cells, personalized medicine, genomics, nanotechnology, the microbiome, and neuroscience. Very few, if any, revolutionizing clinical advances have been produced in those thirty- plus years. Think about that for a moment. All that research. All that funding. All the hyped- up headlines. And hardly any of the promised breakthroughs have materialized.

			Despite this experience and my harsh critique of hype, I’m not necessarily saying that these areas shouldn’t have received significant funding. The reality is that science is hard, messy, and unpredictable. That’s exactly how the science in all these areas has played out. The actual progress, including clinical applications, has, in general, advanced incrementally. There are new therapies—such as exciting gene therapies for certain types of hemophilia and sickle cell disease—though they are often extremely expensive (we are talking millions- of- dollars- for- a- single- treatment expensive) and niche in their application. There are new diagnostic and predictive tests, though they are usually much less informative than initially suggested. And there have been significant technological advances and increases in our scientific understanding of human biology, diseases, and pathogens. But in general, the science in all these areas has unfolded in a manner very different than promised.

			To cite just one example, while much of the excitement about revolutionizing therapies hasn’t panned out on a broad scale, the gene sequencing technologies developed to support this research helped us quickly understand the SARS- CoV- 2 virus and speed the discovery of the vaccines. The rapid—and, yes, entirely scientifically sound—development of these vaccines was a genuine scientific miracle that happened because we had invested in the related science. It has been estimated that the COVID vaccines saved tens of millions of lives. While remarkable and pretty darn revolutionary, this example highlights the value of investing in science generally—because you can’t predict where the research will lead and what benefits will accrue—and not buying into the harmful hype and over- the- top promises that are used to justify the initial investment and which almost never materialize.

			This may sound like a contradiction. It is not. The current funding and research system invites hype and promotes public discourse about science that is inaccurate and harmful. It creates widely shared rhetoric about scientific breakthroughs that distorts public expectations, fuels the marketing of unproven therapies, and can be spun to push health misinformation. And it promotes a lack of appreciation for true breakthroughs, like vaccines, and less sexy, less commercial, and less headline- grabbing, but essential, public health work. Things like walkable and safe neighbourhoods, good food and exercise policy, smoking cessation strategies, and community mental health initiatives that we know, in the aggregate and over time, can have a tremendous impact on well- being. The noise caused by Big Science hype can come to dominate not only the work that gets funded but how we think about solutions to our biggest health problems.

			

			—

			In this era of misinformation, conspiracy theories, and aggressive marketing of unproven therapies, it is essential for researchers and clinicians to not hype their work. Understatement should be the default. This is not to say that researchers can’t make science fun, interesting, and exciting. Making good, accurate, non- hyped science engaging and shareable is essential. It must compete with the sensationalistic noise that permeates pop culture, especially on social media. This isn’t easy. It requires science communication to be prioritized and supported by research institutions and funders. And it requires creative collaborations with artists, authors, the social- media savvy, and experts in science communication.

			It is a delicate balance. We must avoid the hype, and we must make engaging and shareable content. Doing this well will save lives and build needed trust in both research institutions and the entities that use science to inform policy and clinical decisions. Good, honest, creative, responsive, and transparent science communication should be viewed—by governments, researchers, educators, clinicians, and the media—as a top policy priority. The academic community must do what is necessary to ensure that we aren’t facilitating the spread of hype and misinformation. As Holden Thorp, the editor- in- chief of the journal Science, noted in an editorial critiquing universities for failing to respond to bad science:

			
				
					It’s easy to blame the politicians, right- wing cable TV hosts, and podcast hucksters for spreading misinformation. But is it defensible to blame these folks without also acknowledging that unchallenged members of the scientific community are making it possible for them to sow this doubt? Until the scientific community deals with misinformation from within, it cannot expect to deal with it from without.

			

			So, what does all this hype and questionable science mean for you, day to day? First, be aware of the hype problem. Recognize that it is used to market both products and ideas. Be particularly leery of language that seems to be riffing on claims of breakthroughs, revolutions, or a paradigm shift. That rarely happens. Science tends to be hard and messy and to progress incrementally. It is filled with perpetual and shifting uncertainties. If a genuine significant breakthrough happens, we’ll all know. Honest.

			And that leads me to my second recommendation, one that I have often made throughout my career: always think big picture, and consider the body of evidence. When a substantial scientific development does happen—like, say, the development of COVID vaccines, a truly remarkable scientific achievement of our time—you will hear about it from numerous reputable sources, and there will be a body of evidence to support the claims.

		

	
		
			The Predator Problem

			
				When I open my email in the morning, there are almost always a bunch of requests for me to submit an academic paper to a fancy- sounding journal. The editors will note my world- renown in cardiology, urban design, neurology, virology, otolaryngology (seriously), or some such thing, and tell me that my truly impressive research in that particular field would be a perfect fit for their publication. In fact, moments after I wrote the above sentences, I got an email from the Archives of Animal and Poultry Sciences informing me that they are about to publish their next issue and they “humbly request” that I submit my article “as early as possible,” so that they can “release the issue on time.”

			Now, I’m not an expert, and certainly not world- renowned, in cardiology, urban design, neurology, virology, otolaryngology, or poultry sciences. And I have no intention of writing an academic paper on any of these topics. But I do know a thing or two about homeopathy, a topic I have studied and written on. So, I wasn’t surprised when a journal editor reached out and said they were aware of my scholarship and would like me “to participate in [their] publishing program.” I thanked them for their kind invitation, and I proceeded to submit a paper. Below, in its entirety, is my manuscript.

			Homeopathy Is Pseudoscience BS

			Abstract: Homeopathy is pseudoscience BS.

			I. Introduction

			Homeopathy is pseudoscience BS.

			II. Background

			Homeopathy is pseudoscience BS.

			III. Methods

			Homeopathy is pseudoscience BS.

			IV. Results

			Homeopathy is pseudoscience BS.

			V. Discussion

			Homeopathy is pseudoscience BS.

			VI. Conclusion

			Homeopathy is pseudoscience BS.

			The editor responded the very next day and told me they were “pleased to confirm preliminary acceptance” of my paper, which was co- authored with several academic colleagues. Yippee! A few days later, I submitted the exact same document as the final version of the paper. The editor seemed satisfied and acknowledged receipt of the manuscript.

			It is worth pausing here to note that homeopathy is indeed pseudoscientific BS. It has been called pure quackery and the ultimate fake medicine. Homeopathy, which was developed in Germany around 1790 by Samuel Hahnemann, is based on the scientifically preposterous premise that an allegedly therapeutic substance placed in water and diluted to near nothingness can treat or prevent ailments. Homeopaths believe that the more diluted their substances—even to the point where not a single molecule remains—the more powerful it is. The water “holds the memory” of the substance. The concept is so ridiculous and so egregiously defies fundamental scientific principles that it doesn’t deserve to be studied in a serious manner. But it has been studied. Often. And what the good clinical trials have consistently found is, no surprise, homeopathy does not work for anything. For example, a 2015 study by the Australian National Health and Medical Research Council looked at over 1,800 papers on point and concluded that homeopathy wasn’t effective for any health condition and cautioned that “people who choose homeopathy may put their health at risk if they reject or delay treatments for which there is good evidence.”

			Given that homeopathy is truly the air guitar of biomedicine, I was looking forward to seeing the publication of our succinct analysis. But it was not to be. About four months after the submission, the editors realized our manuscript contained only several dozen words and was therefore incomplete. I responded by noting “that’s all that needs to be said about homeopathy.” They weren’t mollified by that retort, and the piece wasn’t published. It is important to note that the only complaint they had with our manuscript was the brevity. They said nothing about the lack of methods, data, analysis, or references. It was just too short. I considered simply copying the phrase “homeopathy is pseudoscience BS” three hundred times à la “all work and no play makes Jack a dull boy” in The Shining and resubmitting, but I figured the jig was up.

			But make no mistake: this fake publisher was willing to accept a fake article with fake science about fake medicine.

			This exercise was more than a lark. I wanted to highlight the significant and growing problem of predatory and low- quality academic journals. While this may seem like a problem only for academics and publishers, it matters very much to your well- being and to society more broadly. The conclusions and commentary published in these journals pollute the academic literature, are used to legitimize harmful misinformation, waste research resources (i.e., your tax dollars), and make it increasingly difficult to tease out what is reliable and useful research from the pseudoscientific BS.

			

			—

			
				Predatory journals profit by charging researchers a fee to publish—which many legitimate publications also do (sometimes the fee is more than $10,000!), especially journals that are open access. But predatory journals have a lax peer- review process or almost none at all. They’ll publish just about anything. Their editorial boards—the entities meant to apply rigorous standards to decide what gets published—are often padded with questionable “experts.” For example, Dr. Olivia Doll sat on the editorial board of seven academic journals. She is, or so it has been claimed, a celebrated authority in “avian propinquity to canines in metropolitan suburbs” and “the benefits of abdominal massage for medium- sized canines.” No surprise, as Dr. Olivia Doll is a Staffordshire terrier named Ollie. Chasing birds and belly rubs are central to her career agenda. Despite these passions, she has found time to review manuscripts for journals like Global Journal of Addiction & Rehabilitation Medicine and Psychiatry and Mental Disorders. Seriously. She did that. Good doggie! And she has published a few articles herself, including co- authoring a piece with Alice Wünderlandt from Lutenblag University in Molvania. Their paper, entitled “Solicitation of Patient Consent for Bilateral Orchiectomy in Male Canids: Time to Rethink the Obligatory Paradigm,” calls for “hyper- ethical contextual framework, in which input and consent is solicited from the subject in question prior to surgical intervention” (i.e., ask doggies before you cut off their testicles), and it can still be found online in the obviously predatory journal Examines in Marine Biology & Oceanography.

			Ollie’s career as an editor was the brainchild of professor Mike Daube, a public health researcher at Curtin University in Australia. He wanted to demonstrate how these journals lacked credibility. Mission accomplished. The credentials of Dr. Olivia Doll, also known as Ollie the dog, were accepted by all these publications, despite the fact that, as Professor Daube has noted, “it would take a five- year- old one click to expose this.” In fact, one journal told Ollie that they were “delighted to have such an eminent person such as yourself.” Woof.

			“I was stunned and appalled,” Daube tells me when I asked him if he was surprised at Ollie’s impressive academic career. “The CV that got her onto editorial boards was just absurd, as were the papers she submitted.” Daube also tells me that one of Ollie’s co- authors and canine colleagues, Professor L’Épagneul, is likewise on editorial boards despite an email auto- response saying that he died years ago. Indeed, L’Épagneul’s impressive CV—which notes he had research interest in the capacity of canines to contribute to the posthumous literature and is still chair of the Celestial Canine Registration Board—notes that he died in 1954. So, not only are dogs doing editorial work for predatory journals, but at least one dead dog is listed as actively involved.

			Daube told me that Ollie “hasn’t been writing much of late, but she is a very lively ten- year- old, so there’s still time.” However, Ollie continues to engage with the academic community on social media and as senior lecturer at the Subiaco College of Veterinary Science—a real- ish institution since Ollie’s on faculty. Perhaps the next step for Dr. Olivia Doll is the presidency of a university?

			

			—

			Many other pranks have exposed the insidious nature of predatory journals. One of my favourite examples was written by a professor of biology entitled “What’s the Deal with Birds?”; it is noted in the abstract that “birds are pretty weird. I mean, they have feathers. WTF? Most other animals don’t have feathers. To investigate this issue, I looked at some birds.” The paper is still available online in the way too on- the- nose publication Scientific Journal of Research and Reviews—a journal title that is the equivalent of a fake ID for Agey McOldenough.

			Tom Spears, a Canadian journalist who has been investigating this industry for years, wrote an “academic” paper built entirely by cobbling together unrelated phrases from existing research articles. The result was academic- sounding gibberish. He submitted it to eighteen journals and was quickly and enthusiastically accepted by eight. Just so you know, this is not how it plays out with reputable journals, where rejection is often the norm.

			A big reason these journals thrive is that they exploit the intense pressure on academics to publish. A 2021 study found that predatory publications are “authored by scholars from all fields and levels of academic experience” and that the driving force behind the industry is the “research evaluation policies and publication pressure that emerge from the research environment in which scholars operate.” In some jurisdictions, such as South Africa, academic compensation is tied directly to the quantity—not the quality—of academic publications. The more an academic publishes, the more they make. This patently absurd compensation policy has resulted in a massive increase, as much as 140- fold, of publications in predatory journals.

			Dr. Manoj Lalu, a clinical researcher at the University of Ottawa who studies how to improve the methodological rigour and transparency of biomedical research, puts the problem bluntly: “Predatory journals and publishers have actually exploited researchers’ hubris and the desire for recognition and promotion. The underlying driving force for much of this are the skewed incentives and rewards for academic promotion. Quantity over quality, and predatory journals have benefited.”

			Indeed, the incentive structures in academia are almost perfectly designed for abuse. The competition, especially for junior academics, is intense. For enterprising, um, “entrepreneurs” (read: scam artists) offering an avenue to publish quickly and with few barriers is easy money. As Spears told me, “All the [predatory publishers] need is a website and PayPal account, and money rolls in.”

			Because these online journals kind of sound like real journals—say, the questionable Journal of Medical Research as compared to the very real Journal of the American Medical Association—the publication credit looks good on an academic resumé and may fool most people, even the academics who sit on university evaluation committees to make decisions about promotions. A small Canadian study found that publication in predatory journals was associated with greater financial rewards, through promotion and merit increments, than publishing in non- predatory journals. It was also associated with receiving research grants. A 2020 study of the tenure and promotion policies at twenty Canadian universities found that there was no language that explicitly discourages publication in predatory journals. Ugh. The system is truly broken.

			It is important to note that when academics pay to publish in these journals, they are usually not forking over their own money. They are paying from research grants. A 2017 study of predatory publications by David Moher, who works with Professor Lalu and colleagues from the Ottawa Hospital Research Institute, found that the U.S. National Institutes of Health was the most commonly listed funding source. A 2021 study from the University of Manitoba found that every Canadian university participated in predatory publishing—especially those that were research intensive, likely because the publication pressure is more severe. Among Canadian universities, it was most common for funding to come from high- profile public entities, like the Canadian Institutes of Health Research.

			Take a beat to think about this for a moment. Public funds (your tax dollars!) are used to support a massive, harmful, and largely fraudulent industry that will do nothing to advance scientific knowledge. The industry is nothing more than a cynical money grab. And don’t forget, usually the research that led to the publication is also supported by public funds. Ditto the salary of the researcher who did the research. It’s a triple whammy waste. Moreover, Moher also estimates that many thousands of animals are sacrificed and the time of millions of human research subjects are wasted by participating in poorly done studies.

			I suspect that many of the researchers who publish in these journals do so with full knowledge or wilful blindness that they are bogus, but they want to, or have been incentivized to by institutional policy, bolster their CVs. Others may be using the publications to forward a particular agenda, such as to build credibility in support of marketing unproven therapies or a harmful conspiracy theory. During the COVID pandemic, for example, predatory journals thrived. An analysis by Johns Hopkins Bloomberg School of Public Health—the study was appropriately titled “Money Down the Drain”—found that 365 articles on COVID were published in well- known predatory journals in the first few months of the pandemic. Many of the articles were produced and published to legitimize misinformation and conspiracy theories. For example, the Journal of Biological Regulators and Homeostatic Agents published a “study” claiming that 5G technology causes the spontaneous “induction” of COVID in human cells. (It doesn’t.) This paper, which the award- winning debunker, professor, and microbiologist Elisabeth Bik called the worst paper of 2020, was quickly embraced by conspiracy theorists and spread throughout social media and COVID- denier websites, where it still lives on and is often cited as proof of a pandemic conspiracy by my regular hate mailers.

			And this, of course, is probably the biggest harm caused by predatory journals. They pollute academic literature. To give you a sense of the scale of the problem, studies have placed the number of predatory journals somewhere between eleven thousand and sixteen thousand. Though estimates vary, the number of predatory articles published each year is likely over 750,000. In 2022, the group Predatory Publishing, an initiative aimed at fighting this problem, estimated that almost $400 million is spent each year on the publication of research in these questionable journals. Other studies have suggested the size of the predatory industry may be in the billions of dollars. In some jurisdictions, publication in predatory journals has become dominant. A 2022 study from Pakistan, for example, looked at approximately five hundred articles published by fifty professors and found that almost 70 percent of them were published in predatory journals. It is, no doubt, a worldwide problem. Unfortunately, research has also found that academics, clinicians, and students are often unaware of the threat posed by predatory publishing.

			

			—

			
				Not only is the research published in predatory journals a colossal waste of valuable resources, but it can also make it more difficult to come to an accurate conclusion about what the body of evidence says on a given topic and to tease out the real science from the bogus. Science is hard enough without muddying the literature with hundreds of thousands of poorly done papers that look real. Studies have shown that too often these fake journals and fake studies can be found in reputable research repositories, such as PubMed, Scopus, and MEDLINE. Researchers, clinicians, and policy makers use these databases to find reliable data and analysis. For Professor Moher, it is bad enough that these papers are, as he put it, “ ‘simply’ being published” and that they work their way into these trusted sources, but the “articles from predatory journals also end up in systematic reviews, clinical practice guidelines, and government documents,” he tells me. One of Moher’s recent studies, which was co- authored by Dr. Manoj Lalu, found that over eight hundred national and international clinical and public health policies referenced papers from predatory journals. And this study only looked at research published by one well- known predatory publisher. “I’m sure if we included other publishers, the situation would look much worse,” Lalu says. In other words, this bunk science is twisting efforts to rigorously synthesize and critically appraise the body of evidence on a wide range of topics. The result is an impact on things like clinical care, government policy, and public perception.

			To put a finer point on it: predatory publishers are having an impact on your life.

			I asked Lalu if he found the results of his research depressing. “Yes, there is no better description for it,” he says. “And we are just scratching the surface. It’s worse than most people think.”

			Publications in predatory journals can also be used strategically to legitimize fringe and harmful ideas. For example, there have been predatory publications on truly off- the- rails beliefs like chemtrails (the conspiracy theory that the contrails behind jet planes are part of a government plot to drug the population) and the denial of climate change and HIV/AIDS. Alternative medicine proponents love predatory journals as they can be used to make their science- free beliefs appear to be supported by evidence. There are predatory publications on earthing (the idea that walking barefoot allows the Earth’s “energy” to produce health benefits), self- reiki (waving your hands over your body to manipulate your life- force energy), and, of course, many on homeopathy.

		

	
		
			Orgasm Shot?

			Should women inject their vaginas with platelet- rich plasma? Believe it or not, answering this question serves as an excellent illustration of the problematic power of predatory journals and fake science.

			Years ago, Dr. Jen Gunter and I got into an argument on social media with a physician who was marketing an unproven therapy. Dr. Gunter is a friend, an obstetrician and gynecologist, and a renowned author and advocate for women’s health. She was frustrated to see a physician, Dr. Charles Runels, selling a procedure called the O- Shot®, which is short for, you guessed it, the orgasm shot. This procedure is marketed as a method to, among other things, improve sex. It involves injecting platelet- rich plasma (PRP)—which is, basically, elements of a patient’s own blood—into genital tissue. Dr. Gunter started our social media spat by calling the O- Shot® “potentially very dangerous.”

			Dr. Runels, who is the inventor and trademark holder for the procedure, immediately responded to the concerns Dr. Gunter raised online by posting “just some of the research” in support of the O- Shot®. At the time, the O- Shot® research literature was basically one small study with Runels as the lead author. The study involved eleven women self- reporting results. There was no control group (that is, a comparator group of patients not receiving the intervention), no blinding (everyone knew who was receiving the treatment), or standardization (exactly what did the treatment involve?). The study is so methodologically limited that it is a stretch to call it a study. Dr. Gunter called it “abysmal” and “fit for lining a hamster cage, and that’s about it.” But that is what Runels used to support claims of safety and clinical benefit.

			No surprise, the study was in a journal put out by the notoriously predatory publisher, OMICS International (more about them in the next chapter). The paper has so many of the hallmarks of a sketchy publication. In the study, Runels is listed as the corresponding author, and his address is ambiguously referenced as “Medical School Birmingham.” I used Google Street View to look at the location and found a modest two- storey building with a dumpster in front. Is it actually a medical school? It certainly isn’t the University of Alabama at Birmingham medical school, which is 250 miles away from the listed address. Is he trying to create the appearance of legitimacy by using the phrase medical school in his affiliation? Big red flag.

			Another red flag: how quickly the paper was published. The study was submitted on June 12 and accepted June 25. This timeline suggests that in less than two weeks, the editors of the journal were able to assess the paper, find peer reviewers, have the peer reviews completed and submitted to the journal, have the authors respond to reviews and submit a revised paper, and then assess, accept, and edit the final manuscript. That is ridiculously fast, hinting that perhaps the review and editorial process was, shall we say, less than robust? To put this time frame in context, a 2021 study of how long it usually takes a biomedical paper to go from submission to publication found it ranges between 91 and 639 days. Other research has found that the average time from submission to acceptance hovers around one hundred days. So, yep, two weeks is an eyebrow- raiser.

			And yet another red flag: no ethics review. In the paper, it is explicitly noted that the study did not go through ethics review, which is generally required for something that involves patients and is presented as research. This is an oversight that would likely have been caught if the study had been submitted to a more legitimate biomedical journal, which usually requires proof of appropriate ethics review before publication. It came as no surprise when I learned Dr. Runels had already been sanctioned by the U.S. Food and Drug Administration (FDA) for a research ethics violation.

			I could go on and on. The study is so fraught that Dr. Gunter’s “abysmal” seems a reasonable bottom line.

			Since our social media debate in 2016, there remains little evidence to support the use of the O- Shot®, particularly for improved sex, which is, of course, the big selling point. There have been small, inconclusive, or negative studies on the use of PRP for things like genital skin conditions and urinary incontinence. But I couldn’t find a single well- done clinical trial supporting the claims about improved sex or orgasms. This is no surprise. As Dr. Gunter has written, “there is no biological reason that platelet rich plasma would help with orgasms.” Still, that one methodologically questionable study, published by a known predatory publisher and riddled with red flags, continues to circulate as proof that the O- Shot® works.

			Despite the underwhelming evidence base, you can now find the O- Shot® everywhere. If you Google “O- Shot®” (please don’t), you will likely find several clinics near you that offer the service, typically for thousands of dollars. The marketing is almost always glowing and unequivocal, promising clear benefits that will, as the website for a clinic in my city states, “rejuvenate your sexual life” and allow you to have the “greatest sex possible in a natural way.” (Injecting blood into your genitals is natural?) Reference to Runels’s predatory study pops up again and again on the websites of the clinics offering the procedure. In the popular press, the efficacy now seems to be taken for granted. In March 2022, for example, an online publication called Power Sex Beauty, “a lifestyle and health blog dedicated to women who want to empower themselves through optimization of health,” published an article claiming the O- Shot® was safe and effective, referencing several small poorly done “studies,” all published in fringe or predatory journals, and, of course, the original Runels study. The procedure often gets glowing and completely uncritical coverage in the news media. The week I was writing this chapter, the Daily Mail had a piece stating the O- Shot® could help with the inability to climax. There are many similarly praise- filled puff pieces, including articles in The Standard, Nylon, The Sun, Cosmopolitan, Bravo, Harper’s Bazaar, and Metro. Many of these articles note Runels as the inventor and/or link to and quote his study.

			Runels’s predatory publication has, alas, effectively done its job, legitimizing and normalizing a largely unproven and possibly harmful therapy by injecting (pun intended) the relevant literature with questionable conclusions. It has provided both clinics marketing the procedure and publications writing about it a way to project an illusory certainty about its efficacy. And, presto, an industry is born.

			

			—

			
				Guys, if you are feeling left out of the PRP- in- your- genitals discussion, fear not, there is also the P- Shot®. As I’m sure you have immediately guessed, it involves injecting PRP into your penis. (Spoiler: don’t.) Given that the erectile dysfunction market has a global value of about $6 billion per year, it is hardly surprising to see a similar unproven approach on offer for men too. The notable inventor? It’s Dr. Runels, who allegedly “discovered” the procedure by injecting his own penis.

			As with the O- Shot®, the evidence base is far from impressive. Indeed, a 2022 study published in the Journal of the American Medical Association concluded that “despite a paucity of evidence for its use, PRP injections for the treatment of ED are offered at substantial cost” and that its growing popularity is driven not by science but by “the consumerization of sexual health.” In a 2021 consensus statement, the Sexual Medicine Society of North America concluded that the use of therapies like PRP requires more research to “ensure safety and demonstrate efficacy” and, as a result, they should not be “offered in routine clinical practice.”

			“Yes, it’s unproven,” Dr. Paul Knoepfler, a biologist at University of California, Davis School of Medicine and an expert on the science surrounding regenerative therapies, confirmed for me when I asked him about the P- Shot. But he also notes that the research is a mess. PRP in the penis has not been the subject of rigorously executed studies. And no, injecting yourself in the penis, as Dr. Runels claims he has done, does not count as rigorous research. “I’ve gone through a chunk of the literature including meta reviews. There’s no consistency in the data. Also, there are no standards in what qualifies as PRP and what’s good PRP versus crap,” Dr. Knoepfler tells me.

			So don’t inject your genitals, unless you are into that kinda thing. No judgment.

		

	
		
			Be Enraged

			
				What do predatory publications mean for you? Why should you care? To start, you should be totally enraged. Resources that should be used for rigorous research are being squandered on useless publications that harm science and line the pockets of fraudsters. This is an issue that needs to be higher on everyone’s agenda, a conclusion that Dr. David Moher agreed with when I asked him about the severity of the problem. “All stakeholders, such as funders, patients and the public, health policy analysts, and universities, should be more concerned about the existence of predatory publishing and their associated output,” he says.

			To be fair, some policymakers and regulators have taken notice. In 2019, OMICS International, which published that O- Shot® “study” and which continues to publish journals on a range of biomedical topics, was fined $50 million by the Federal Trade Commission for deceiving thousands of authors by saying that it provided rigorous peer review (it didn’t) for its hundreds of journals. The U.S. National Institutes of Health has issued a warning to the researchers it funds to only publish in reputable journals. And there are more and more academics, like Moher and his colleagues, studying the issue.

			But more needs to be done. So let your local and federal politicians know you want action! We need systems in place to identify predatory publications and ensure they don’t find their way into clinical guidelines, news reports, health policies, marketing, or systematic reviews. We also shouldn’t allow the use of public funds to pay for publication in predatory journals. This simple step would have a significant impact. Most academics would likely be unwilling to pay out of pocket for a predatory publication. No funds, no industry. While some private actors, like the Dr. Runels of the world, may continue to pay for publication, this is a small hunk of the market. The predatory journals need the academic community to survive.

			Some have suggested that we need to go even further, designating publication in a predatory journal as an act of academic misconduct. In a 2021 editorial, for example, Nicole Shu Ling Yeo- Teh and Bor Luen Tang from National University of Singapore persuasively argue that “wilfully submitting one’s manuscript to a predatory journal may constitute an active act of avoidance of rigorous peer review of one’s work” and therefore be considered a “form of scientific misconduct.” I like this idea. But how about a satire exception for articles about homeopathy?

			Professor Mike Daube, the housemate of journal editor Ollie the doggie, thinks more needs to be done to “close down these appalling pseudo- publications,” as he put it to me. He suggests a campaign to heighten awareness of the significance of the problem. “I would like to see academic institutions in all countries counselling staff and students on a regular basis against any involvement with these journals,” Daube tells me.

			Clearly, there needs to be a global rethink about how we incentivize and reward research. Pressure to publish, which is the gasoline that fuels the predatory publishing industry, is associated with reduced job satisfaction, poorer quality research, publication bias, and issues of academic integrity and fraud. Research institutions—especially universities—need to focus more on metrics such as quality and community impact. I get that it is tempting to lean on the countable, like the number of publications, instead of more nebulous metrics like “community impact.” Regardless, a rejig is required. And “but it’s hard!” is rarely a good excuse for not implementing a needed policy change.

		

	
		
			“Wait, I Published in a Hijacked Journal?”

			While predatory journals play an outsized role in polluting of academic research, there are many other harmful trends that need to be considered if we are to successfully clean up the increasingly muddled academic literature, including the bizarre, but surprisingly common, swindle involving legitimate academic journals. The phenomenon of hijacking a journal exploits the publish- or- perish economy of academia just as predatory journals do, but it is a completely different, and even more unlawful, animal. It is a criminal operation done solely to deceive for profit. It is straight- up fraud.

			You would think that academics always know where their written work ends up. The publication process—especially when it involves a legitimate journal—can be long and complicated and includes ongoing interactions with editors and reviewers. When an academic submits to and works with a journal, they must know which journal they are submitting to, right? Not always. Even seasoned researchers can get duped into submitting to questionable or totally sham publications. They can become inadvertent participants in the illegitimate publication ecosystem.

			Increasingly, online scammers are hijacking legitimate journal names and internet domains to con scholars into sending them publication fees. It is a sophisticated racket run by cybercriminals and involving very real- looking documents and websites. This is the publication equivalent of buying a fake Gucci handbag when you think you are getting the real thing. The fraudsters leverage the reputation of a legitimate “Gucci” journal to lure academics, who are excited to be published, into sending them publication fees. To be clear, these journals aren’t real in any academic sense. Unscrupulous operators forge a copycat website, journal name, and its associated images to trick academics. It is a crime.

			And as with predatory journals, publications in hijacked journals—which means, remember, that the research hasn’t been properly vetted, edited, or peer- reviewed—can end up influencing policy and polluting valued research databases. Recent research by Dr. Anna Abalkina, for example, found that the World Health Organization’s library of publications about COVID- 19 contained approximately four hundred publications from hijacked journals. Think about that. This was a key research resource compiled by the world’s leading public health agencies, during a pandemic, and it was filled with fake publications? Not good. Another study, published in 2023, found that an often used and respected academic database, Scopus, contains publications from over sixty- seven hijacked journals, including publications with unvetted medical research. This means that this fraudulent BS could be impacting health decisions.

			This can happen because of how real the fake journal appears—remember, the fraudsters have made a copycat website that confuses not only the authors who submit to the publication but also those who cite the research as authentic.

			I highlight the hijacked journal phenomenon to stress how messed up the world of iffy journals—and, really, the entire academic publishing enterprise—has become.

		

	
		
			Create Your Own Science-y Journal!

			Let’s say you are an anti- vaccine advocate, and you can’t get your science- free nonsense published in a respected journal. Your writing is rejected, retracted, or ignored by the broader scientific community. What can you do? How will you spread your harmful claptrap in a way that makes it look credible? Easy. Start your own journal!

			This is yet another phenomenon polluting both academic literature and, perhaps more important, the public discourse. People are creating pretend journals that look legitimate for the sole purpose of advancing a particular agenda. A good example of this trend often appears in my inbox. My anti- vaccine hate mailers often send me “studies” published in the International Journal of Vaccine Theory, Practice, and Research. They present the papers as definitive proof of some ridiculous concept, like the idea that mRNA COVID vaccines will cause strange particles to form in your blood. One recent emailer, who thought the particles- in- the- blood thing was a mic- drop, argument- ending point, went out of his way to highlight that the journal in question was a “peer- reviewed scholarly open access journal.” (It’s not.) This journal is published by a well- known anti- vaccine advocate, and the editorial board is populated with like- minded individuals, many of whom have been involved in vaccine- related controversies—such as having their research retracted from authentic scientific publications.

			To give you a sense of how biased this journal is, I reviewed the thirty- three articles published since its inception. Thirty of those papers—91 percent—contain debunked anti- vaccine rhetoric, and usually the bunk was the main theme. The few papers that weren’t focused on some overtly anti- vaccine topic touched on related ideas, such as suggesting that COVID testing is fatally flawed or, going totally off the rails, that the “pandemic is an illusion.” Even a quick skim of the table of contents—with titles that frame the COVID vaccines as a “Global Crime against Humanity” or assert that the HPV vaccine “Lowered Female Fertility” (reality: no and no)—is enough to give a clear picture of the agenda at play. To make matters worse, 63 percent of the articles were written by the editor- in- chief, the senior editor, or someone on the editorial board. At legitimate publications, editors are supposed to make unbiased decisions—based on the assessment of independent peer reviews—about what gets published in the journal. But here they mostly just incestuously publish their own work.

			The journal is more like a fanzine for the anti- vaccine community than an academic publication. But, alas, this faking- it strategy works. Papers published in this bogus journal are used by anti- vaccine organizations—such as Robert F. Kennedy Jr.’s notoriously anti- vax Children’s Health Defense, which had a glowing profile of the journal on its website, and the pseudoscience- selling Natural News—to make their science- free positions seem more scientifically plausible. The publication is also featured in fringe media outlets, such as the Epoch Times, which was characterized by the New York Times as “a leading purveyor of right- wing misinformation.” No surprise, the bunk is also shared on social media. I reviewed the top fifty tweets that mention the journal and most are positive in tone. There were a few tweets that rightly note it is a “quack journal” with “zero credibility,” but 84 percent of the tweets I examined were either explicitly positive—“remarkable study,” “Gr8 paper & perspective,” “bombshell”—or passing on information from the journal in an uncritical manner. During the writing of this book, another well- known anti- vaccine advocate from the U.K. published a paper in a questionable vanity journal calling for the immediate stoppage of COVID vaccine administration. Again, the author was an editor for the journal, and his paper’s position was not supported by the body of evidence, but the “academic” publication facilitated the rapid spread and legitimization of his misleading take. I still see it referenced, on social media and by anti- vaxxers, almost daily.

			There are many other examples of fake academic journals being used to forward nasty agendas, such as the infamous, and now defunct, Holocaust denier journal, Journal of Historical Review. As with the anti- vaccine periodical, the journal was little more than an engine of propaganda for the editorial board. There are similar fake journals in areas like climate change and alternative medicine that were created largely for the purpose of promoting and legitimizing discredited positions.

			Unfortunately, unless you take the time to dig into details of the publication, it can be easy to get fooled. As noted by Isobelle Clarke, professor at the University of Lancaster, in a 2022 article, “fake science that masquerades as trustworthy and authoritative information is harder to spot.” And this, of course, is why denialists and hucksters use this strategy. It takes a bit of effort and time to figure out if a journal or a study is credible. My advice: if a claim runs counter to conventional wisdom and it appears to support a specific controversial agenda, double- check the legitimacy of the source. (Yes, controversial research does—as it should—get published in credible and prestigious journals, but the science needs to be solid enough to pass truly independent peer review.) Also, look to see how others in the scientific community reference the research, if at all. If the work is not being picked up by the broader academic community, even to contest the conclusions, be suspicious. See who, if anyone, is referencing the work. I did an analysis of the citation patterns for articles published in the International Journal of Vaccine Theory, Practice, and Research, and nearly all of them were in other articles in the same journal, by members of the editorial board (often in a paper published in a predatory journal), or by other renowned anti- vaccine advocates. The echo- chambering is strong here!

			What is also needed is for professional, scientific, and research funding organizations to identify and speak out against these fake journals. When I do a Google search on “International Journal of Vaccine Theory, Practice, and Research,” the first page of my results has only one post, ranked eighth in my results, that is critical of the journal (and it is just a post on Quora, a question- and- answer website, of someone asking if the journal is legitimate). The top result—the snippet, which is what most people click on—has “scholarly articles” from the journal. Ugh. This is a disastrous result. This is what the public will see if they investigate the journal. Again, ugh. Indeed, I could find no statements from respected organizations clarifying for the public that they should not take the journal seriously. We need more easily accessible, trustworthy, and shareable content that clearly identifies and debunks this kind of polluting publication.

		

	
		
			AI…Sigh. It Ain’t Gonna Get Any Easier

			Recently my kids asked ChatGPT—the artificial- intelligence- powered chatbot—to write a Timothy Caulfield tweet about immune boosting. The AI program nailed it, capturing my voice and views. “The best way to support your immune health is through a balanced diet, regular physical activity, and stress management,” counselled the AI version of me.

			My kids then asked ChatGPT to write a tweet about ChatGPT writing a tweet. Again, the AI me did an admirable job: “Wow, ChatGPT really knows its stuff! This tweet about immune boosting is spot on and full of evidence- based advice. Remember, when it comes to your health, it’s important to be cautious of unproven remedies and quick fixes.”

			Finally, they asked the program to “write a Timothy Caulfield tweet about ChatGPT writing a tweet about ChatGPT writing a tweet.” The response was again pitch perfect. “Wow, this is getting meta” was the response. Yes, it is, ChatGPT. Yes. It. Is.

			Perhaps I should have asked ChatGPT to write this book. Perhaps I did!

			

			—

			Technologies that could be used to pollute academic literature are developing so fast that by the time this book has been published, my consciousness may have been hacked by an AI algorithm with the goal of publishing misleading papers in my name. I’m only half joking.

			When I started writing this book, how AI might be used in the realm of academic publication was mostly speculative. But months later, an academic paper entitled “The Role of AI in Drug Discovery” had ChatGPT as a co- author to, as the paper notes, “help human authors write review articles.” Another study published in March 2023 outlines the challenges associated with AI, “particularly in relation to academic honesty and plagiarism.” The paper was, ironically, written by ChatGPT. Point made. And a study from Northwestern University and the University of Chicago found that “ChatGPT writes believable scientific abstracts” that even academics couldn’t detect as AI- created. This prompted the authors to recommend that “journals and medical conferences [adapt] policy and practice to maintain rigorous scientific standards” including using AI detectors—that is, programs that identify the possible use of AI technologies—in the editorial process. A policy document by Eurasia Group selected the rise of AI, which they call a “weapon of mass disruption,” as one of the biggest risks of 2023, noting that “user- friendly applications such as ChatGPT and Stable Diffusion will allow anyone minimally tech- savvy to harness the power of AI.” And just days ago, I received an email from my vice dean asking all professors to inform students that “use of AI writing tools and text generators (such as ChatGPT) is a breach of the Code of Student Behaviour at the University of Alberta. Sanctions for breaching the Code range from a grade reduction to expulsion.”

			In a few years from now—perhaps when you are reading these words—I wouldn’t be surprised if the above exchange with the ChatGPT Timothy Caulfield seems anachronistic. Of course, you may be thinking, AI is writing academic papers. How quaint of you to worry! This is the point. The relevant technology is moving incredibly quickly and will almost certainly complicate all the topics I’ve noted above. AI might, for example, write and help to disseminate bad science, such as “academic” work designed to forward pseudoscientific or political agendas. It could have been used, for example, to complete my above noted bogus homeopathy paper and to write glowing and entirely believable social media posts about how brilliant it is.

			As quoted by Nature, Sandra Wachter, a technology and society expert from the University of Oxford, is “very worried” about the study that found ChatGPT could write believable scientific abstracts. “If we’re now in a situation where the experts are not able to determine what’s true or not, we lose the middleman that we desperately need to guide us through complicated topics.” I totally agree. The explosion of easy to access AI technologies makes it likely that, as the Eurasia policy document notes, “the volume of content rises exponentially, making it impossible for most citizens to reliably distinguish fact from fiction. Disinformation will flourish.”

		

	
		
			Zombie Science

			Predatory publications. Hijacked and agenda- driven fake journals. AI- generated content. Scientific literature is being muddled by a host of forces. To make matters worse, even when bad studies are recognized and attempts are made to correct the record, the bad data can live on, continuing to confuse the scientific and public discourse. Let’s start with one of the most notorious examples of this “zombie science” problem.

			If you’re thinking about writing a thriller featuring an evil scientist, might I suggest selecting Andrew Wakefield as the central antagonist. Few individuals in the history of biomedicine have done as much harm to public health. From my perspective, there seems little doubt that his deceitful research and twisted advocacy have been a driving force behind the growth of the modern anti- vaccine movement and the rise in infectious disease outbreaks, including measles—a disease that kills almost 150,000 people every year, mostly children. Following the advent of this anti- vaccine rhetoric, and no doubt thanks to its legacy, those death numbers are increasing.

			Wakefield’s ascent to the pinnacle of despicableness all started with one small and staggeringly shoddy study. Before his infamy, he was a physician and surgeon, educated in Canada, practising medicine in the U.K. In 1998, Wakefield was the lead author on a paper, published in the respected medical journal The Lancet, that claimed there was a connection between vaccination and autism. The research was little more than a case study—which, right out of the gate, needs to be recognized as a highly limited methodological approach. Basically, the paper is not so much a report on a rigorously controlled study as a description of what was observed in twelve children after they received the measles vaccine. Like Runels’s sloppy attempt to prove the efficacy of the O- Shot®, there was no randomization or control group, so the sample of children had the potential to be highly biased, which, as I will outline below, is exactly what happened. A study of this nature, especially one so small, cannot establish causation. But that didn’t stop Wakefield from suggesting—at a 1998 press conference that one science journalist has called “one of the biggest public relations disasters in medicine”—that his results showed a clear link between vaccines and autism.

			No surprise, this sensationalistic spin was picked up and amplified by the popular press. The lie—and it is now clear that it was a blatant and harmful lie—took off. There was a flood of headlines and stories in news outlets like the Daily Mail (“New MMR Link Found to Autism”), New York Times (“The Not- So- Crackpot Autism Theory”), CNN (“I Think There Is a Link”), and 60 Minutes (“Controversial Researcher Claims Link between Vaccine and Autism”), which regularly featured Wakefield and reported on the heartbreaking experiences of parents with autistic children. Celebrity enablers, most notably actress and comedian Jenny McCarthy, amplified Wakefield’s science- free hypothesis. McCarthy’s infamous appearances on Larry King Live and the Oprah Winfrey Show helped to legitimize Wakefield’s message. On Oprah’s show, for example, McCarthy called the measles vaccine “the autism shot,” and the hugely influential host praised her as a “mother warrior.” Many other media outlets gave McCarthy’s message a platform. A piece on ABC News from around the same time opened by highlighting how McCarthy was using her “star power to raise awareness about the dangers of childhood vaccinations that they believe are linked to diseases like autism.” Vaccination rates declined. Disease outbreaks increased. Children died. For years, there was even a website called the Jenny McCarthy Body Count that tracked the number of vaccine- preventable deaths and illnesses that had occurred since she started her anti- vaccine campaign.

			This fearmongering hype happened despite vigorous pushback by the clinical and biomedical research community almost as soon as the 1998 study appeared, including scientific commentary that the study was methodologically weak, far from conclusive, and counter to the large body of existing evidence that the measles vaccine was safe and highly effective.

			The Wakefield debacle is a cautionary tale about so many things, including the problem of false balance in the media and how misinformation and fearmongering can be used to build a profitable brand. Wakefield never should have been taken so seriously by the popular press, and his theories should have been positioned as fringe. Sadly, Wakefield is now a hero in the anti- vaccine community, and he tours the world speaking about this nonsense. But here I want to focus on the enduring role of that one fraudulent, and now retracted, 1998 study in the The Lancet. It stands as one of the best examples of how even formally discredited academic papers can have an ongoing and insidious impact on academic literature, public perception, and health debates.

			While it took far too long, the 1998 paper was finally retracted by the The Lancet in 2010. As a result of investigations by journalists such as Brian Deer, it was revealed that not only was the study methodologically questionable, it was also full of falsehoods, data distortions, and conflicts of interest. For example, the research was funded by lawyers acting for parents involved in lawsuits against vaccine manufacturers, which, no surprise, influenced the selection of children for this study. Indeed, as Deer’s examination revealed, the “undisclosed goal” of the research “was to help sue the vaccine’s manufacturers.” After looking at the details and data surrounding all twelve children reported in the study, he came to the damning conclusion that “no case was free of misreporting or alteration.” The data for this hugely influential study wasn’t slightly mishandled; it was fraudulent through and through. Add some research ethics misconduct to the story, and it’s no surprise that Wakefield lost his medical licence. In 2010, the General Medical Council, which regulates physicians in the U.K., found that he acted “dishonestly and irresponsibly” while doing the research and had “callous disregard” for the child participants.

			Wakefield has never replicated his results (no surprise), and there is now a large and well- done body of evidence that tells us, emphatically, that there is absolutely no link between vaccines and autism. A retracted, fraudulent, and obviously incorrect study by a completely discredited and unethical author couldn’t still be influential, right? Alas, this zombie lives on. It. Will. Not. Die.

			A 2021 study used various metrics to map the power of the 1998 Wakefield paper. The researchers found that it had an almost immediate and negative impact on public perception. Vaccine skepticism increased as did the almost certainly erroneous reporting of vaccine injuries. There was also a shift in media reporting on vaccines toward the negative—all trends that continued past the retraction. The authors conclude that this demonstrates that “attention to false or misleading vaccine research can impact public confidence in vaccines.” Yep. Public perception data has consistently found that a depressingly large percentage of the population continued to believe this nonsense. A 2015 survey—five years after the retraction—found that 21 percent of Americans under thirty believed vaccines cause autism, and only 59 percent knew that it is definitely or probably false. Another survey, done the same year in my home province of Alberta, came to the exact same conclusion: 21 percent of the nearly three thousand interviewed believed vaccines cause autism. It is worth stating again that this tremendously harmful belief, embraced by millions and millions of people around the world, all started with that one, now retracted, study.

			I asked Dr. Matthew Motta, the lead author of the above 2021 study and a professor at Boston University’s School of Public Health, about the profound impact of the Wakefield paper. He believes their study “provides strong causal evidence that Wakefield’s piece played an instrumental role in sowing doubt about the safety of childhood vaccines.” This doubt, Motta says, shaped public discourse surrounding the measles vaccine and “the possibility that it might be unsafe.” Once that doubt was injected, it was difficult to dissipate.

			The public weren’t the only ones adversely affected by Wakefield’s fraud. A study in 2021 did a thorough examination of how the academic community referenced the 1998 paper. It found, no surprise given the initial hype, that hundreds referenced the fraudulent study as soon as it was released. But paradoxically, post- retraction referencing increased! From 2011 to 2017, for example, there were 337 academic references to the Wakefield study, and approximately 62 percent failed to explicitly note that it was officially retracted and only about half of those references were clearly negative in tone. Another analysis, published in 2019, came to a similar conclusion noting that “a significant number of authors did not document retractions of the article by Wakefield.”

			The Wakefield zombie marches on and continues to consume brains, including those of the academic variety. Why is this happening? “Wakefield’s work is continually reanimated by anti- vaccine activists who feel as if the work is a legitimate contribution to scientific discourse,” Motta tells me. Those pushing a particular agenda keep the study in the public eye. “Anti- vaccine activists are essentially using the language of science—that is, discussing the fact that the piece was published in a prestigious medical journal, lending credence to the study’s methods and findings, etc.—in order to cast doubt on scientific consensus regarding vaccine safety,” Motta says. The study’s retraction by the The Lancet fits into the broader anti- vaccine idea that Wakefield was persecuted for bravely speaking the truth. The fake science imparts science-y credibility, while the retraction feeds a fake narrative. Zombies are hard to kill.

			

			—

			
				Of course, the Wakefield paper isn’t the only retracted study that still lingers and does harm. A 2021 study of over thirteen thousand papers retracted from 1960 to 2020 came to the depressing conclusion that only 5.4 percent of post- retraction references acknowledged retraction. Oof. An Economist analysis of twenty thousand retracted articles determined that 84 percent received at least one post- retraction citation which, taken together, was 95,000 post- retraction citations. And those papers were cited in another 1.65 million papers. Like an infectious agent, the zombie not only lives, it can also mutate and spread its literature- polluting poison rapidly and far.

			As we saw with the Wakefield bunk, some retracted papers thrive in their post- retraction life. A study from the University of Michigan, also published in 2022, did an analysis of almost four thousand retracted papers to quantify how much attention they received over a ten- year period. The depressing result: retracted papers received more attention—in the popular press, on social media, in the academic literature—than studies that are never retracted. This is concerning on many levels; as the authors of the study note, “flawed findings [spread] throughout the scientific community and the lay public.”

			There are several reasons for this heightened and continued attention, including the reality that the retraction process itself might generate attention. But I suspect the main reason is that the content of retracted articles is often more exciting than studies that are done rigorously. Bad science can be more extreme, and as a result, it grabs more eyeballs, especially if it plays to a cultural moment and/or feeds a controversial position that demands supportive data. Vaccines cause autism! (Wrong and retracted.) Ivermectin treats COVID! (Wrong and retracted.) Police shootings are not associated with anti- Black racism! (Wrong and retracted.)

			This last study, originally published in 2019, has been called “fundamentally flawed” by experts in the field and is a good example of how controversy grabs and keeps attention. It has been used by partisan voices to argue against police reform. It even seeped into the language of president Donald Trump, when, shortly after the murder of George Floyd in the summer of 2020, he made the misleading statement that “more white people” are killed by police—a position almost certainly informed by this study. This retracted study was viewed as so flawed and misleading that over 850 academics co- signed a letter condemning it as “scientific malpractice.” But, as noted in a comment on the study in the Washington Post by professors Dean Knox from the University of Pennsylvania and Jonathan Mummolo from Princeton University, “ideologues now seek to resuscitate this discredited work, claiming the retraction was politically motivated.”

			Keeping zombies alive by deploying motivated reasoning—a cognitive bias that leads to the embrace of ideas based on their desirability rather than the evidence—is all too common. Those who liked the outcome of this study, like those who found the Wakefield study helpful to the anti- vaccine agenda, use Olympic- level mental gymnastics to keep it circulating as valid science. They ignore the large body of evidence that runs counter to the conclusions of the retracted study. And they reason away the retraction, weaving it into a broader storyline that, paradoxically, makes the bogus study appear even more valid and significant. I have personally experienced this twisted thinking when engaging with anti- vaccine advocates or people who believe ivermectin, the now infamous antiparasitic drug, is a miracle cure. “Of course, that study was retracted,” they tell me. “Big Pharma can’t have those conclusions floating around!” Or some such thing.

			

			—

			What is required to address this vast retraction issue? First, speed! Currently, a formal retraction can take a long time. The retraction of the Wakefield study—a paper that was defective on so many levels—took over ten years. Far too long. Studies have shown that retractions take, on average, somewhere between two and three years after the initial publication. Retractions need to happen as soon as it is clear that a paper is fraudulent, manipulated, or methodologically unsound, even if the retraction is provisional. We need to deploy new strategies, such as using social media and AI, to identify flawed papers more quickly. Research on how misinformation spreads—an area where I do a great deal of work—has shown that a rapid response is key. The longer misinformation is circulating, the more entrenched it becomes and the harder it is to debunk.

			To address this, it has been suggested by several commentators, including the editor- in- chief of the journal Science, Dr. Holden Thorp, that a two- step process is required. The first stage would focus on the validity of the paper without attributing any blame to the authors. Teasing out the wrongdoing—the use of fraudulent data or other misconduct—is often complicated and time- consuming. Reputations and careers are at stake. So, “Who screwed up?” should be stage two of the process. As soon as it is demonstrated that a paper has unmistakeable, retraction- worthy shortcomings, it should be removed from the literature. In a welcome nod to the seriousness of the retraction problem, in April 2023 the U.K. parliament issued a report on the need to increase efforts to protect scientific integrity, including, the report noted, a retraction process that “should not take longer than two months.”

			In addition, we need to make it crystal clear when a paper has been retracted. It needs to be obvious to everyone. Of course, authors and journal editors must do a better job vetting their references. But it isn’t only about a lack of effort. A 2022 study found that most authors report that they do check their references—or, at least, they say they try to check. Despite that attempt, 89 percent of the authors “were unaware of the retracted status of the cited article, mainly because of inadequate notification of the retraction status in journals and/or databases and the use of stored copies.”

			That is a stunning conclusion. All research databases must do a better job of flagging retracted papers as such. It should be immediately obvious not just on the journal website but also in the search results. Search engines like Google and Google Scholar should also flag that a study has been retracted so it is immediately apparent, right in the search results, that the data is not reliable. Let’s have a clear banner that says “retracted” in red. Bold. Flashing letters? Sure. And, of course, the media must be extra careful. Journalists should not reference or rely on retracted studies. When the media is reporting on the actual retraction, they should be clear about why the study was withdrawn. Research has demonstrated that the trustworthiness of the source of the retraction is a strong predictor of a retraction’s effectiveness. Journalists should explain how and why the retraction happened.

			No one, not the media or that email- sending uncle who lives in a rabbit hole, should fall for the “single study syndrome”—especially when that one study has been retracted! Indeed, for you, dear reader, this is probably the most important takeaway—one that is an important theme for this part of the book. If a claim is based on one study, be “much more suspicious,” Dr. Ivan Oransky tells me. He is the founder of the influential Retraction Watch, a website that tracks, reports, and investigates retracted studies. I think it is fair to say he is one of the world’s foremost authorities on the topic. He notes that a single study can be interesting and invite us to revisit previous work on a topic, but “if you are literally pointing to one paper” to make an argument, suspicion should be the default response. Again, always consider the body of evidence!

			While Oransky agrees that eventually the good science wins out, he is pessimistic about how long that process takes. Bad research, retractions, and predatory journals are causing a “pollution of the literature” that has slowed science’s march toward objective truths. For him, the time scale for correction is likely to be “generational,” not measured in months or years. “You can play Whac- A- Mole with individual [retracted] studies,” he notes. But what is needed are big, system- altering fixes.

			And I haven’t even touched on paper mills, the multi- million- dollar industry of selling authorship to publications that usually involve faked or poor- quality data. There’s also straight- up fraudulent research and manipulated data, which 8 percent of researchers admitted to in an anonymous survey from 2021. And then there are the problems and limitations of the peer- review process for legitimate journals, the slowness of academic journals to correct honest research errors, and the tremendous impact of conflicts of interest, particularly when industry is involved.

			Oransky rolls out a dark analogy to hammer home his glum assessment of the futility of the task ahead. For him, the current knowledge- production environment is a “big nasty swamp and there’s all kinds of crap in there. It’s toxic. And you get excited about picking off a floating piece of plastic. It’s not bad to pick off the plastic. In fact, it’s necessary. But you also know there are PCBs at the bottom of the swamp. You are going to have to do much more. It’s just so complex.”

			

			—

			A grim image to end on. A toxic swamp filled with bad science, retracted studies, predatory papers, and hijacked journals. But approximately $2.5 trillion is spent every year on that swamp, also known as the global investment in research and development. We must do better.

			We need to be aware of the degree to which the language and trappings of science—that is, science co- opted as a certainty- affirming brand, and not the rigorous process of actual science—are increasingly used to confer credibility, forward agendas, sell products, and build careers. The language of science is so persuasive because of its promise to provide unbiased and agenda- free guidance toward some degree of certainty. It’s Carl Sagan’s candle in the darkness. The glow cast by that candle has become so valuable and sought after, it is now a core commodity of our information economy—and far too often it’s twisted, exploited, and degraded beyond recognition.
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			PART II

			THE GOODNESS ILLUSION

		

	
		
			Health Halos

			
				“Well, I want something that is natural. Something without chemicals.”

			This was the response I got when I asked a neighbour—during an intense driveway discussion—why he was taking unproven supplements to “boost” his immune system.

			There is a lot going on in that response. So many questions. What does natural mean, and why is that a good thing? How are supplements natural? How are they devoid of chemicals? Can you even boost your immune system?

			What I found most interesting was the tone of the response. The benefits of natural and chemical- free were taken to be self- evident. It was a mic- drop retort that, apparently, required no further explanation.

			

			—

			
				The goodness illusion—that is, exploiting our desire to achieve an evidence- informed virtuous goal—comes in many forms, but one of the most pernicious is the use of words and phrases that give off a health halo. Clean. Holistic. Organic. Non- GMO. Chemical- free. Gluten- free. Immune- boosting. These kinds of declarations, which appear on the packaging of health products and on the websites of wellness brands, are often both meaningless and deceptive. Yet they have an impact on our health beliefs, behaviours, and public health strategies.

			A health halo is created by a word or phrase that encourages us to believe a product is better, safer, or healthier than it is. These terms become signifiers of a particular approach to a healthy lifestyle. They come to represent a goodness goal. And they provide marketers, pseudoscience profiteers, and wellness influencers with a powerful tool that can short- circuit our critical thinking and, in the big picture, hurt public health. A word like clean, natural, or holistic comes to be shorthand for good, virtuous, and healthy, even if there is no conceptually coherent reason—or evidence—for that to be the case. As noted by Christina Hartmann, a researcher who explores how we select food, “It’s not about lying to consumers, but about somehow creating a product image that is perceived as healthy.”

			Health halo is the phrase I use to refer to words and phrases that are all about creating a vibe or an immediate impression of health to influence our thinking and behaviour. Health halos are about leveraging our desire for goodness. Crucially, health halos are also a shortcut to a kind of certainty. Research has shown that people often form opinions and make decisions about what is good and bad based on less information than they think. A 2018 study from the University of Chicago found that “good things strike us as good and bad things strike us as bad much faster than we expect to draw these conclusions.” Despite all the information that is literally at our fingertips, we come to conclusions about things quickly and sometimes after just a glance at a convincing label on a product we are considering.

			In our frenetic information environment, health halos can lead us to feel certain about a particular purchase even if there is no evidence to support that feeling of certainty. Unfortunately, this strategy works very, very well.

			

			—

			
				Health halos do more than mislead us about the actual healthiness of a product; they can also have an adverse impact on our behaviour. Research has consistently found, for example, that the perceived healthiness of food—as influenced by words with a health halo, like organic or reduced fat—has an effect on how much people eat. Paradoxically, the health halo effect can cause people to eat larger portion sizes and more calories, in part because the health halo causes people to feel less guilty about their consumption. When we think food is healthier, we tend to eat more of it! Of course, the organic- ness or clean- ness or natural- ness of a product does not have an impact on its number of calories. “Totally natural” potato chips have the same calories as conventional potato chips.

			The psychological power of health halos can even influence how we perceive the taste of food. Research has consistently shown that an organic label leads to a higher overall liking of a food product, the perception that it tastes better, and a willingness to pay more. A study from 2015, for example, found that people often believe organic food tastes better simply because it is perceived to be ethically superior to nonorganic food. This taste expectation, the researchers found, enhances the actual taste experience, thus reinforcing the original expectation. The moral satisfaction of eating in a way that is perceived to be ethical casts a halo effect over the food’s properties. Goodness tastes good.

			This happens even though blind taste tests have found that organic food does not, in general, taste better than conventionally grown food. A 2012 analysis of qualities that Italian consumers liked in their yogurt found no “distinction in odor/taste/texture between organic and conventional samples.” However, consumers ranked conventional yogurt higher when it was labelled as organic. A 2021 blind taste test study from the University of Copenhagen came to the same conclusion about conventional versus organic smoked salmon. When consumers were informed of the production method, they said they liked organic better. Other studies have found similar results with a range of foods, including milk, chicken, and fruits and vegetables. The health halo almost always wins. Indeed, a 2017 study exploring the taste perceptions associated with organic apples found that subjects with strong beliefs about the value of organic rated the taste of an apple labelled as organic significantly higher than a slice not labelled organic from the same apple! The authors conclude that “beliefs about how organic and local foods taste can play a stronger role in taste perceptions than actual taste for certain segments of consumers.”

			

			—

			Health halos can be so powerful that they can make things that are unhealthy—really, really, really unhealthy—seem healthier. Sports drinks. Sugar- filled fruit juices. Potato chips. Et cetera. The use of healthy- sounding words to market cigarettes is one of the most notorious and absurd examples of this insidious phenomenon. The makers of Natural (big sigh) American Spirit cigarettes use language like “100% additive- free natural tobacco” and “made with organic tobacco” to market their product—and the strategy has helped to make it an increasingly popular brand. A 2017 study found that this language caused a majority (64 percent) of smokers to inaccurately believe that this brand of cigarette is “less harmful than other brands.” Even when the packaging contains disclaimers that explicitly note that the cigarettes are not safer, the health halo wins out.

			An interesting study from 2020 demonstrates just how powerful this marketing strategy can be. The researchers found the American Spirit brand to be particularly popular in communities with strong non- smoking norms. In other words, this product sells especially well in cities that have a low level of smoking—likely because these cities have a larger portion of individuals who are more concerned about their health and therefore respond to health halo words like natural and organic. This demonstrates two things about health halos: they are highly effective, and there need not be any connection to actual healthiness for the halo to have a measurable impact.

			Health halos can even impact children. A 2017 experiment by the Rudd Center for Food Policy and Health at the University of Connecticut demonstrated that child- friendly advertising for nutrient- poor foods (that is, junk food) that included a health- halo element resulted in the children rating the junk food as significantly healthier than in conditions without the health halo. The study also found that, alas, the health halo did not improve the children’s view or knowledge about nutrition. The bad food was simply viewed as better.

			Of course, there are many nuances to the impact of the health- halo effect. And the news isn’t all bad. Studies have shown, for example, that a halo effect can affect products from companies perceived to be socially responsible—which might nudge corporations in a helpful direction, such as toward more sustainable and ethical approaches to food production. But even this social plus might come with an individual health negative—such as causing people to consume too much or to wrongly perceive a product to be healthy, even when it’s not. Too often, corporations simply use a health halo to cast a goodness spell to sell their product.

			

			—

			Some of the health halos I describe below are so common, you might have been lulled into thinking their effect is innocuous. Don’t be deceived! When you dig into the research, it becomes clear they can do real harm. They stand as examples of how our desire to do good—for ourselves, our families and communities, and the environment—coupled with a noisy and confusing information environment can be exploited to push products, profits, and political agendas. Let’s start with the food and wellness space and look at some of the most well- known and the worst offenders.

		

	
		
			The Devious Dozen

			
				I don’t want to relitigate all the science surrounding some of the most pervasive health- halo terms. Some, such as organic and non- GMO, remain contested and politically controversial. I will straight up admit that the science is uncertain for specific elements of some (but not all) of these topics. And that is my modest, but still critically important, point! Increasingly, these terms project an implied certainty, and they are meant to be taken—by the public, the market, the popular press, and even by some politicians—to reflect a truism about our world and what we should do to make it a better, safer, or healthier place. That is wrong. To paraphrase Inigo Montoya’s famous quote from The Princess Bride, “We keep using these words. I do not think they mean what we think they mean.”

			1. Natural

			
				Even though it remains wholly devoid of a specific meaning, the mother of all health halos is the word natural. It is so omnipresent in the health, nutrition, and wellness spaces that it has become an expected and comforting norm, washing over us like Muzak at the local grocery store. A 2017 review of seventy- two surveys involving a total of over 83,000 participants from around the world came to two very unsurprising conclusions: for most people, the naturalness of food is crucial, a finding that was observed across numerous countries and the time span the studies were conducted, and there is no consistent definition of natural. Basically, we all want natural but aren’t sure what it is.

			Much has been written about the problems with this health halo. The FDA is considering regulating its use. Consumer Reports, among other watchdogs, have called for it to be banned as a food label precisely because it is so meaningless and misleading. At the core of its use is a logical fallacy called appeals to nature, which relies on the presumption that what’s natural is inherently good, safe, or better for you. Of course, that isn’t always true. There are plenty of things that occur in nature that can be fatal to us. Arsenic. Poisonous venom. Lightning. Gravity pulling us to our death. Still, the sway of natural endures and, if anything, has grown in strength—despite many policy, nutrition, and public health experts noting this conceptual inconsistency. One study, for example, found that people strongly prefer “natural” water to water that is, um, “unnatural” (no idea what that is), even after they are told that the two are chemically identical. H2O is H2O.

			“Nature is a force that existed before humanity,” Alan Levinovitz suggests when I ask him about why the word has such a powerful and enduring appeal. Levinovitz is a friend, colleague, and professor of religious studies at James Madison University. His most recent book is called Nature: How Faith in Nature’s Goodness Leads to Harmful Fads, Unjust Laws, and Flawed Science. So, yes, the ideal person to muse about the place of this word in our lives. “Nature is responsible for the existence of life on Earth, so it seems like it must be wise and good,” he tells me.

			In our chaotic and anxiety- provoking information environment, calling something natural is an invitation to not worry. It has become a prompt for safety, purity, and authenticity. Indeed, Levinovitz believes our obsession with this amorphous notion has taken on an almost religious appeal. “Without realizing it, people equate nature with God, which makes natural the equivalent of holy. Nature, like God, can do no wrong, and all suffering is due to humans defying the natural—that is, holy—order of things. Act naturally, and we return to paradise.”

			The lesson here, of course, is to remember to look beyond the goodness vibe. We also shouldn’t forget that the appeal to nature fallacy is more than a conceptually flawed annoyance. It can do great individual and social harm. Those spreading misinformation about vaccines, life- saving pharmaceuticals, needed pesticides and/or preservatives, or safe food production methods have weaponized our love of the word to sow doubt about scientifically proven interventions. The sale of useless and potentially harmful supplements, for example, is buttressed by framing them as natural. The growth of vaccine hesitancy—a trend that is costing lives—is fuelled, in part, by framing vaccines as unnatural. A 2016 study found that if given the choice, 79 percent of participants would select a natural over a synthetic drug, even if the safety and efficacy of the drugs were identical. And 20 percent would select the natural drug even if told it is less safe and less effective.

			2. Holistic

			
				Like the word natural, holistic is absolutely everywhere and near meaningless. But its meaninglessness is of a different variety than natural’s. Outside the wellness, alternative medicine, health halo universe, the word means, according to the Merriam- Webster Dictionary, “relating to or concerned with wholes or with complete systems.” However, the word holistic is mostly deployed by alternative health practitioners and wellness gurus to signal that they consider the whole person. The implication is that science- informed healthcare providers (dietitians, physicians, etc.) don’t. This false dichotomy has become one of the most common strategies used to market pseudoscience. In addition to holistic being tacked on to practitioner designations (e.g., holistic homeopathic medicine), it gets added to product names (e.g., holistic vitamins and supplements) and wellness brands (e.g., a holistic approach to a wellness- infused lifestyle!) to suggest they’re different from conventional science- informed approaches to health in a way that they simply aren’t.

			The reality: the word holistic is usually added to the rhetorical mix when a therapy, healthcare intervention, or wellness product is unproven. Saying an approach is holistic does not transform pseudoscience into real science. Zero plus zero is still zero. My holistic takeaway on the word holistic? It’s a red flag for bunk, so much so that I’ve developed an allergic reaction to using it, even in a grammatically and contextually appropriate manner.

			3. Healthy

			This is a tough one. Healthy eating is important. Helping people identify healthier food is not a bad idea. That’s one reason some, including the FDA, are calling for a better definition of the word in the context of food labelling. The idea is to require foods that use the label to have a certain amount of real food (e.g., not overly processed) and not too much bad stuff, such as added sugar, salt, and saturated fats.

			But a definitive declaration that something is healthy can still be misleading. First, debates continue to rage within the scientific community about what is healthy; it’s a moving target that responds to the latest research. So, do we know for certain what foods are worthy of the label?

			Second, as Ted Kyle told me, “Defining a single food as healthy or unhealthy is deceptive because it’s a person’s overall pattern of eating that matters for health. Not a single food in isolation.” Kyle is a pharmacist and a well- known advocate for evidence- informed obesity and nutrition policies. He worries that even if defined relatively narrowly, a label of healthy would simply become a marketing tool. “Health claims for a food product only serve to sell more of that product, which might not always lead to better health,” Kyle notes.

			So, as health halos go, healthy is truly a bit devious. There are foods that are healthier than others. Apples and almonds as compared to bacon and potato chips, for example. But the healthy label would likely find its way onto lots of on- the- margins foods. All the classic and well- documented health halo effects—more consumption and a belief that the food is healthier than it really is—would likely kick in. Also, by focusing too much on the label healthy, do we instrumentalize food too much? As Kyle notes in a piece critiquing the label, this might be an unhealthy trend. “Enjoying the sensual experience of a meal somehow becomes a twisted source of guilt,” Kyle writes. For example, under the FDA’s proposed approach, a French baguette wouldn’t get a healthy label (not enough whole grain). This is an ignominious result for a delicious item that, in November of 2022, UNESCO voted to put on the United Nation’s cultural heritage list. Healthy eating is about a pattern of healthy eating, not parsing each food product as good or bad.

			Bring on the healthy- label- less baguettes.

			4. Organic

			
				Unlike some health halo terms, organic is not totally meaningless. Many jurisdictions around the world regulate how something can be certified or marketed as organic. While criteria in different jurisdictions can vary, it generally requires producers to adhere to practices such as the use of non- synthetic pesticides and the absence of prohibited substances, such as artificial preservatives. So, the word does mean something about how the food is produced. However, what it does not necessarily mean is that the product is healthier—which, of course, is what most people think they are getting when they buy something labelled organic.

			“While research shows that shoppers will pay a premium for organics, there is in fact no evidence that organic food is better, cleaner, or healthier than its conventional counterparts,” author and dietitian Abby Langer tells me when I ask her to give me her impressions about the word. As with many health halo words, she tells me, it is all about playing to people’s fears and to their desire to be seen as doing good. “But organics aren’t grown in meadows filled with flowers and butterflies—that’s a fairy tale invented by the organic industry.”

			The body of available evidence backs up Langer’s rather harsh assessment. Yes, we do need to constantly consider how to make food healthier and safer and production practices more environmentally sustainable. But the evidence does not support the intuitive appeal—and health halo effect—of organic. The available science remains pretty messy but, in general, tells us organic food is unlikely to be meaningfully healthier. The nutrient values, for instance, don’t differ in any clinically consequential way between organic and conventional food. It’s also not safer to consume. Both organic and conventional farmers use pesticides—and “organic” pesticides are not necessarily safer and may need to be used in higher concentrations. And if you’re under the impression eating organic is better for the environment, that’s no guarantee either.

			A Portuguese study of organic versus conventionally grown lettuce, to cite one recent example, looked at the levels of twenty pesticides and the presence of a range of pathogens. The study analyzed lettuce from retailers from across Portugal and found that for the parameters investigated “the organic and conventional lettuces were not different.” Other research found that, counter to the health halo messaging, organic produce had more microbial contamination than conventionally grown food. Specifically, the researchers found that “vegetables from organic production showed significantly higher load of E. coli than from conventional farms”—which, obviously, is not good. The authors of the study come to the damning conclusion that “the fertilization system practiced in organic farms may deteriorate sanitary quality of the produce.”

			To be fair, it is probably best to describe the body of science associated with organic food, especially in the context of the impact on the environment, as complex and evolving. In general, organic farms are less efficient, have lower yields, and are more resource intensive, which is not good for sustainability, but they may have more biodiversity and less soil erosion, which is good. And like conventional farms, not all organic farms are the same—some may have more biodiversity, others may not. We should strive to take the best from all production methods, regardless of the label used to describe them. But my point here is more straightforward: despite the impression created by the health halo, the benefits of organic are far from definitive. The presence of an organic label should not be viewed as a sign that what you are buying is clearly and unequivocally better for you or the environment than a conventionally grown product.

			And the organic label does not transform the unhealthy into the healthy. As Abby Langer notes, “organic candy and Cheetos are not any healthier than the regular versions of these foods.”

			5. Non-GMO

			
				I’m not known for my cooking skills. When I’m home alone, dinner often involves an apple, an unpeeled carrot or two, and what my kids call “Dad Dinner”—Triscuits and cheese. I’ve always loved Triscuits. And with decades of practice, I’ve perfected my Dad Dinner. (I can, for instance, fill an entire plate in one NFL commercial break.) But around 2017, the entire Triscuit product line went non- GMO in a very public way. There were even advertisements featuring one of my favourite comedians, former Saturday Night Live cast member Cecily Strong. (Why, Cecily? Why?) This created a culinary crisis: I knew the non- GMO label was nothing more than a manipulative marketing tactic. Should I stick with my crackers or take a science- informed stand against fearmongering?

			The popularity of the non- GMO label has grown rapidly over the past few years. When asked, most consumers say they prefer to buy foods that have it. Studies have consistently shown that, as with organic, a primary driver of interest in non- GMO is a belief that it is healthier.

			There are many other reasons for—and continued debates about—the preference for non- GMO products, such as the concern that GMO products facilitate corporate monopolies because they allow the ownership and control, via patents, of aspects of the food production process. On its face, this seems like a reasonable concern, but Triscuits or, for that matter, most products sold with a non- GMO label aren’t made in your grandma’s kitchen. They are produced by large corporations that, well, control much of the food production process. There’s also the reasonable concern that GMOs hurt the environment, but the evidence here, as we will see, remains contested. Despite nods to these and other issues by non- GMO advocates, for the average consumer, it is all about health.

			And this is what makes the ubiquity, influence, and growing market share of non- GMO products so fascinating. There is absolutely no evidence, and there never has been, that the GMO products currently available have any adverse impact on human health. They don’t, for example, cause or contribute to cancer, diabetes, heart disease, or, the existing evidence tells us, any other health concern. It is worth taking a moment to consider how complete this scientific consensus is. In 2016, the U.S. National Academies of Sciences, Engineering, and Medicine (NAS) published a comprehensive analysis of all available evidence on point and concluded that the “data do not show associations between any disease or chronic conditions and the consumption of GE [genetically engineered] foods.” The NAS report also noted potential health and economic benefits and, while noting the complex nature of the research and the assessment of long- term effects, “found no conclusive evidence of cause- and- effect relationships between GE crops and environmental problems.”

			Many other independent research institutions have come to a similar conclusion. A 2020 Purdue University statement, for example, notes, “GMOs have been very heavily studied, and there is no evidence that eating GMOs harms humans.” A 2022 overview by Health Canada emphasizes that “scientists have concluded that GM foods pose no more risk to human health than non- GM foods. In fact, GM foods are subject to a far higher level of regulatory oversight and scientific requirements than traditional organisms consumed as food.” In 2022, the U.S. FDA published a public education document that notes, “GMO foods are as healthful and safe to eat as their non- GMO counterparts. Some GMO plants have actually been modified to improve their nutritional value.”

			At the international level, there is the 2022 issues paper from the Food and Agriculture Organization (FAO) of the United Nations that concludes, “We can be rest assured that GM crops that are approved are safe and continuous monitoring is undertaken.” The FAO also suggests benefits such as “reaping higher yield with reduced use of pesticides.” The World Health Organization has similarly stated that “no effects on human health have been shown as a result of consuming GM foods” and notes improved crop yields and lower prices through, for example, “the introduction of resistance to plant diseases.”

			I could go on and on. Of course, the science is always evolving. This is an important topic, so it is essential to keep an open mind and to consider and study related risks, such as the safety and trade- offs of the associated herbicides and pesticides. But right now, the scientific consensus is clear: GMOs are safe, there are possible current and future health benefits, and the concerns about unique harms to the environment, while warranting continued research and monitoring, remain unproven.

			And yet the non- GMO health halo remains. In fact, the topic of GMO safety is the issue with the biggest gap between the scientific consensus (safe) and public perception (dangerous). The gap is larger than for climate change, vaccines, or a belief in the role of evolution. An international study done by the Pew Research Center involving twenty countries found that, despite the science, nearly half of participants think GM foods are unsafe to eat (even if they can’t say why and how) and only 13 percent say they are safe. Thirteen percent! A 2021 study of almost five hundred students found that 85 percent believed that products labelled as GMO signalled that they “were at least somewhat dangerous to health.” A study from 2016 of hundreds of participants on the perception of various food labels found the “GMO label means that the food is less healthy, less safe, and less environmentally friendly compared to products with other labels.”

			When it comes to GMOs, it’s easy to get stuck in the genetically modified weeds. It’s a big topic comprised of a number of reasonable (and unreasonable) differing views about things like biodiversity, which I don’t have the space to present here. But, again, my point is simple: the non- GMO health halo is built around a wholly inaccurate picture of the certainty of the relevant science. The non- GMO label is a posterchild for the goodness illusion. The science says one thing. The illusion says another.

			

			—

			Triscuit update: I am a coward. I couldn’t make the sacrifice. In fact, I think there are Triscuit crumbs in my keyboard right now. Damn you, Cecily Strong!

			6. Gluten-Free

			Unless you have a clinically identified need (e.g., celiac disease), then no, no, no. There has never been good evidence to suggest that going gluten- free is inherently healthier. On the contrary, from a health perspective, it is probably a bad choice (studies have shown that gluten- free products are often less healthy than the full- gluten version). Still, the gluten- free halo marches on.

			7. Chemical-Free

			
				As my driveway debate with my neighbour highlights, many health halo words are tied to the idea that chemicals are bad and should be avoided whenever possible. Natural, toxin- free, organic, and chemical- free are all linked to an embrace of chemophobia—that is, the fear of chemicals.

			This view of chemicals is not a fringe concern held by a few on the margins. A study from Switzerland found that people have a negative association with the word chemical and have limited knowledge about the structural similarity between synthetic chemicals made by humans and naturally occurring ones. Concerned consumers primarily associate chemicals with death, cancer, and toxicity. According to a 2019 survey published in Nature Chemistry, only 18 percent of the public disagrees with the statement “I do everything I can to avoid contact with chemical substances in my daily life.” And only 22 percent disagree with “I would like to live in a world where chemical substances do not exist.” Given that the entire Earth is made up of chemicals, I’m not sure where these individuals wish to reside. Perhaps on the event horizon of a massive black hole where time is frozen and matter is being pulled apart by gravitational forces?

			I recognize that my mocking of the pervasiveness of chemophobia scans as a bit glib. For many, chemical has taken on a new meaning. It no longer represents a description of the physical matter that makes up our world. It doesn’t represent apples (which are made up of chemicals like hydroxycinnamic acid, alpha- linolenic acid, and isoquercetin). It doesn’t represent water (the chemical compound H2O). It represents unhealthy and human- made substances. And it represents public concerns about and the distrust of for- profit chemical companies and government regulators. But this is exactly the point. The word has mutated into a fearmongering tool that embodies and exploits the amorphous angst associated with things seen, rightly or not, as artificial and out of our control. It is about the emotional response to the word, not the scientific reality.

			8. Toxin-Free

			
				Toxins are—if you believe the wellness industry—everywhere. In your cleaning and beauty products. In your gut. On your clothes. And, of course, in your food. But what’s a toxin? Anything in the right dose can be harmful, even pure, holistic, natural, gluten- free water. And dangerous substances in small amounts can be perfectly safe and, in the right circumstances, life- saving (e.g., pharmaceutical). The oft- stated chemistry cliché is true: the dose makes the poison. Toxin- free is just another content- free scare term and nothing more than a placeholder for “bad stuff.” This health halo is frequently used to market some of the most absurd and science- free products and practices, including detoxes, cleanses, and allegedly toxin- removing supplements. If you see the term toxin- free, replace it with evil- spirits- free and see if it still has the same persuasive force.

			9. Locally Grown

			
				There are lots of reasons people favour buying locally grown food, including taste, freshness, health, safety, lowering the carbon footprint, and supporting local farmers. A 2021 study published in the Journal of Retailing and Consumer Services suggests that the growing popularity of locavorism, as it is often called, is based on three consumer ideals: “lionization” (superior taste), “opposition” (opposing distant food systems for environmental reasons), and “communalization” (supporting the local economy). All of them are worthwhile goals. Lots of goodness there. Indeed, this is a health halo the Caulfield family has great sympathy for (as our weekly trip to the farmers’ market illustrates). But as is so often the case, the evidence supporting these ideals is, at best, mixed. For example, a comprehensive 2021 analysis of the available research on the benefits of local food, which looked at a range of economic and environmental factors, came to the damning, and very relevant for this book, conclusion: “Our review refutes the idea that local food is inherently good.”

			There are so many relevant variables and ever- shifting heterogeneities (no two locals are totally the same) that it is probably more accurate to conclude that, well, it’s complicated. For example, transportation, which is often core to the locally grown message, accounts for a small percentage of food’s environmental footprint. Some studies put it at around 5 to 10 percent, with food production accounting for over 80 percent. Yes, transportation matters, so let’s figure out ways to move food in a more sustainable manner. But we also need to remember that a local farm may or may not be as efficient or environmentally friendly as a larger operation further away. Also, shipping a few items a short distance by, say, an old truck may have a bigger environmental footprint than moving tens of thousands by a container ship over a very long distance.

			Even taste and freshness (a big reason the Caulfields often buy local) get mixed results. In 2010, for example, a blind taste test involving chefs—so, one would expect a group of discriminating tasters—from New York and New Jersey concluded with these experts selecting the shipped- in food over the local. These kinds of blind taste tests can often produce surprising results. When blinded, people often chose the cheap coffee, chocolate, wine, or whiskey over the more expensive options. One of the best examples is fresh fish.

			A few years ago, I was in Japan for work. During a dinner with my hosts, there was much talk about how Kiyoshi Kimura—a restaurant owner known as the “Tuna King”—paid a record $3.1 million that morning for a bluefin tuna at Tokyo’s Toyosu Market fish auction. Hours later, sushi chefs sliced the fish, and hundreds lined up for a very costly taste. My Japanese hosts did not seem overly shocked by either the price or the willingness to pay for the fresh sushi. One seventy- one- year- old customer reportedly said the multi- million- dollar tuna was “tastier than ever.”

			The shocking reality is that several studies have suggested the fresh- fish- is- better consensus may be an illusion. In 2015, a team of researchers from Japan did a rigorous double- blind study to compare fresh and frozen sushi. After 120 rounds of tasting and consuming 240 pieces of sushi, the surprising results: 42.5 percent thought fresh fish was better, and 49.2 percent selected the frozen. A slight win for frozen, but basically similar results. The authors conclude that “freezing raw fish did not ruin sushi’s taste.” A 2017 blind taste test study from Oregon State University confirmed the result and found that frozen fish actually outperformed fresh fish.

			Our expectations, including the health- halo effect, can have a strong influence on our stated preferences and perceptions. Consider a 2019 study directly relevant to the locally grown label. Researchers asked New Yorkers to try local and Californian broccoli. The results, as summarized in their paper, showed “that consumers rate both the appearance and the taste of the two local broccoli varieties lower than the California variety when evaluating food quality blindly.” And they were willing to pay more for it. However, when told that the broccoli was local, their perception of the taste and appearance increased as did their willingness to pay.

			The lead author of that study, Xiaoli Fan, a professor in resource economics and environmental sociology at the University of Alberta, thinks the biased perception of taste comes from a promotional effect. We are told that local food is fresher and better in general, so that’s what we taste. “But without that information, the local broccoli varieties taste worse than the commercial California variety,” she tells me. Once again, the mere perception of goodness—no matter how objectively inaccurate—tastes good. Or we think it does.

			There are also some interesting complexities to the impact of a health halo on taste. Socioeconomics, for example, can play a role. A 2019 study from Mexico on local coffee came to a similar conclusion to the New York broccoli study. When people knew where the coffee was produced, the expectation had an impact on how they rated taste. But the education of the drinkers mattered. In the blind tasting condition, the authors note, “higher education and non- university group were not able to differentiate the samples in terms of liking.” But in unblinded testing, “consumers with higher education rated higher local coffees,” whereas “non- university consumers rated the four samples at the same level of liking.” The researchers speculate that this is because the educated coffee drinkers are more aware and sensitive to what the origin of the samples means and therefore “informed liking moved to the direction of the expected liking.” Put bluntly: more educated people are more aware that they are supposed to like a particular product more (the halo effect), so they like it more.

			All the justifications for buying local can be subjected to similar “Well, it’s complex” analysis. Safety, for instance, is more dependent on food production conditions than geography. (Do you know if the safety protocols at your local farm are superior to those at a facility further away?) Buying local food is a benefit to the local economy, but even here complexity sneaks in. What are the economic trade- offs on a global scale? Does buying local, for instance, benefit an economically wealthy region at the expense of farmers from a more impoverished region?

			10. The Colour Green

			When a product package is green, consumers are inclined to think the food it contains is healthy. There is a green bag of Miss Vickie’s Spicy Dill Pickle potato chips in our pantry right now. (My wife, Joanne, has few weaknesses—but Miss Vickie, you are one.) Healthy?

			11. Immune-Boosting

			
				Let’s start with the conclusion: you can’t boost your immune system. You don’t want to boost your immune system. (As noted briefly earlier in this book, an overactive immune system can lead to autoimmune diseases and even anaphylaxis.) I get why people are attracted to the concept. Who wouldn’t want to strengthen our “natural” defences against infectious diseases? As with all health halos, it is an intuitively appealing goal. But the immune system isn’t a muscle that you can make stronger. It is a fantastically complex and carefully balanced network of many different cells and proteins. Illness or an unhealthy lifestyle can compromise your immune system, thus making you more susceptible to disease. Vaccines can empower your body to effectively respond to specific pathogens. But there is no magical way to make your system especially strong or “boosted.” So, if you see the immune- boosting phrase, there is a good chance that someone is trying to sell you some nonsense.

			Despite this reality, the use of this health halo has exploded. The COVID- 19 pandemic saw the rise of immune- boosting supplements and vitamin drips. Immune- boosting yoga moves. Immune- boosting essential oils. Immune- boosting colon cleanses. Immune- boosting homeopathy. Immune- boosting quantum (that word!) energy bracelets. Immune- boosting astrology. In 2020, the first year of the pandemic, countries around the world saw a sharp spike in the sale of supplements, in some countries by as much as 60 percent. This increase was due almost entirely to the mistaken belief that they may provide an immune- boosting effect.

			In 2020, I worked with my colleagues to get a sense of what people get when they Google “immune boosting.” If you are curious about the concept or want to know what steps, if any, you can take to protect yourself or your loved ones, chances are you’ll go to your computer and plug the phrase into a search engine. In our study, which was published in BMJ Open, we sought to replicate these searches using a so- called naive computer with search algorithms unpolluted by past searches and apparent preferences. We looked at over 225 websites. What we found was both shocking and depressing. Almost 86 percent of the search results portrayed the concept inaccurately, including suggesting that an immune boost could protect you against COVID- 19. Less than 10 percent of the websites we investigated provided a critique of the concept of immune boosting.

			This kind of health halo can do real damage to public health. It facilitates the marketing of unproven and potentially harmful products. And it may lead people to believe their immune system has, indeed, been boosted, possibly nudging them to forgo evidence- informed strategies, such as vaccination and a healthy lifestyle.

			The rise of immune- boosting rhetoric is also a good example of how biomedical experts and institutions can succumb to the allure of a popular health halo term. During the pandemic, many trusted sources ran articles with immune boosting in the headline, such as the 2022 New York Times article “How to Boost Your Immune System during Cold and Flu Season.” Harvard Health had a piece entitled “How to Boost Your Immune System.” And the Mayo Clinic ran this one: “Fight Off the Flu with Immune- Boosting Nutrients.” The articles go on to debunk the boosting myth and provide accurate advice about how to maintain a healthy immune system, with sleep, exercise, a healthy diet, and sensible prevention strategies, like vaccination and washing your hands. But the use of the phrase in the headline is still deeply disappointing. It’s as if these publications have thrown in the towel. The tsunami of immune- boosting bunk has worn them down. Can’t beat ’em, join ’em. Or perhaps they hope to lure people into reading science- informed content by using health- halo clickbait? If so, this is a mistake.

			When respected—and usually science- informed—entities use health- halo terminology, it can legitimize and entrench misleading concepts. A reasonable person might ask, Why would the New York Times, the Mayo Clinic, or Harvard use the term if it wasn’t real and meaningful? This, in turn, makes it more difficult to debunk the concept and easier for hucksters to sell unproven and potentially harmful products. It shouldn’t be forgotten that often—very often—people only read the headlines, especially on social media. A study from Columbia University, for instance, found that 60 percent of links shared on social media have never been opened. In other words, people interact with and share without reading the article attached to the headline. Researchers, hospitals, universities, clinicians, journalists, newspaper editors, social media influencers, really everyone needs to take care in how they use health- halo terms. The objective should be to increase accuracy, even in a headline, and not to heighten their power to deceive.

			12. Personalized

			
				We all like to see ourselves as unique. We are all unique! Backed by (allegedly) cutting- edge science, more and more diet, fitness, longevity, and wellness companies are exploiting this understandable inclination and biological reality by marketing “personalized” products. There are personalized shampoos, personalized vitamins and supplements, and personalized exercise programs. You can get a genetic test to personalize your selection of wine (I’ve tried this and was not impressed), sexual partner (I haven’t tried), and roommate (yes, there is a company that will do this).

			The idea of personalization is so intuitively appealing—it is empowering because it is focused on you!—that personalized has become a health halo. We are meant to assume that when that term is part of a pitch, the product is more effective. We can feel more certain that it will work for us because (or so the marketing goes) it was made specifically for us. In fact, just thinking a health intervention is personalized—even if it isn’t—can produce a placebo response. In a 2023 study from Norway, researchers told one group of participants that they were receiving a personalized exercise routine, even though it was identical to the program given to the control group. Thinking the exercise advice was designed specially for them resulted in an increase in performance as compared to the control group. Another study, also from 2023, found that telling people that a sham treatment was personalized to their genetics and physiology increased its perceived effectiveness.

			Let’s take a closer look at one corner of the personalized universe: the diet industry. There are literally hundreds of companies selling various forms of personalized diets using everything from genetic testing to the analysis of your microbiome (read: poop). One company offers “personalised nutrition and fitness recommendations you need to get your weight to budge—and keep it off.” Another provides “genetic insights to help you personalise your diet” and “genetically- guided meal planning.” And one invites us to “discover a diet made for your DNA.”

			But is personalization really the magical path forward? Once again, the science here is mixed and, I would argue, tremendously underwhelming. Let’s start big picture. Many of these personalized dieting companies have been around for over a decade. If this stuff worked well, we’d probably know! A 2018 randomized controlled trial published in the Journal of the American Medical Association compared a variety of diets (low fat, low carb), some of which used genetic information to optimize the diet, and some of which did not. The study found that there “was no significant difference in weight loss” between diets and that the “genotype pattern”—that is, the genetic information—was not “associated with the dietary effects on weight loss.” Basically, the personalized genetic information did not help. In a 2022 clinical trial also published in the Journal of the American Medical Association, a personalized diet focused on individual glycemic response also found it did not result in greater weight loss compared with a non- personalized approach. These kinds of results have led many in the research community to conclude that recommending personalized diets is premature. As noted in a 2021 review of the existing literature, “it is not yet possible to provide personalized dietary recommendations based on factors such as a person’s genetic background or the composition of their microbiome.”

			Once again, despite the marketing to the contrary, the existing evidence is far from conclusive. Some might point to the details of individual studies—and there are some—that suggest possible small benefits and that the research is ongoing. The key here, as with other health halos, is that the existing science does not support the certainty and definitiveness inherent in the personalization marketing. My friend and colleague Dylan MacKay summarizes the situation well. “The evidence base for high- tech personalized nutrition interventions is aspirational and very weak,” he says. MacKay is a professor of human nutritional science at the University of Manitoba and has worked on these personalization questions for years. “To date, the high- quality clinical trials do not show a benefit, and the smaller trials that do show ‘statistical’ benefits of personalization have small effect sizes,” he says. For MacKay, those blah results mean that personalized diets are unlikely to have a big impact, “even if those effects turn out to be real.” So, again, underwhelming—very underwhelming—should be the takeaway.

			You might be thinking, Well, so what? If people want to try this approach, what’s the harm? Lots. This push toward personalization may cause a less than constructive focus on personal responsibility. Emphasizing personalization shifts the responsibility for health from the broader society to the individual. Instead of societal change—such as creating healthier and more equitable food systems, marketing policies, and built environments—it asks for individual change. Research tells us that health interventions that require a high level of individual agency or personal motivation are less successful than those done on the population level and require a lower level of agency. These society- level interventions could range from making changes to the built environment or changes to advertising laws, to name just a couple examples. Research has shown that in the United States, 80 percent believe that individuals are primarily to blame for obesity, and much fewer respondents point to other institutions, such as industry, government, or our food environment. Not only is this focus on individual blame scientifically inaccurate—obesity is a fantastically complex issue involving socioeconomics, genetics, the microbiome, unhealthy food environments, sleep patterns, prenatal and postnatal environments, sedentary lifestyles, etc.—it can heighten issues of weight bias which, in turn, can exacerbate the challenges associated with obesity.

			Moreover, it may cause the public and governments to be less supportive of broad- based public health initiatives. If we are constantly told health depends on personalized information and individual behaviour change, why bother supporting public health initiatives? As Reykjavik University scholar Jack James argues, when we emphasize personalization, “attention and resources are captured at the expense of alternative behavioural and social pathways that have the potential to effect greater improvements in population health.” In other words, the message baked into the personalization trend is “This is on you.”

			Like me, James Tabery worries that this health halo—which is attractive, he said, “in part because it feeds this narcissistic notion that we’re all unique”—will have an adverse impact on broader public health policy. Tabery is a professor of bioethics and the history of science at the University of Utah and wrote Tyranny of the Gene: Personalized Medicine and Its Threat to Public Health, so this is a topic he has given a lot of thought. “In contrast to personalized medicine, which has done very little to increase the health of patients and populations, public health success stories have had a tremendous impact on increasing things like life expectancy and decreasing things like infant mortality,” he tells me. “This fanaticism for personalization is drawing attention away from all the proven purchase that public health interventions get by helping the whole population, in exchange for unproven promises about the power of treating us all as different.”

			MacKay agrees, echoing Tabery’s critique. “The whole idea of personalized nutrition is concerning because it takes focus away from things we know can improve health,” he says. “Personalized nutrition makes your health a ‘personal’ choice, which it rarely is. The research into high- tech personalized nutrition is really a distraction for the ‘worried well’ and the companies selling it are mostly looking to help lighten those people’s wallets.”

			The other thing to consider is the absurdity of worrying about making small tweaks to health behaviours with personalized information when so many of us don’t get enough exercise, fruits and vegetables, or sleep—to say nothing of the tremendous impact of socioeconomics and justice issues on our health. At both the level of the individual and society, it makes much more sense to focus on the big stuff. The personalization push, as a marketing ploy, is meant to inject certainty into our decisions by heightening the belief that something will work for us. But, as is often the case, the certainty promise is both illusory (the personalized tag doesn’t necessarily mean it will be more effective) and, paradoxically, confusing (personalized diets are more, not less, complicated—thus often making them more difficult to follow).

			Of course, I’m not suggesting that personalized approaches are always inherently bad. Biomedical therapies, such as pharmaceuticals, that are tailored to an individual’s biology have the potential to be both more effective and safer, though they’re currently still pretty niche. A great deal of important research continues in this space around the world. I’m part of a large interdisciplinary research team, centred at the University of British Columbia, exploring the use of precision medicine to ensure the optimal use of organs for transplantation. Health and well- being interventions should consider individual needs and circumstances. Feeling engaged and empowered does make a difference, especially if it helps to fuel intrinsic motivation—“I’m doing this because I enjoy being healthy and active”—to make meaningful behaviour changes. But the most effective personalization can often be decidedly low tech. Start with this: which healthy lifestyle changes that you might enjoy long- term fit your schedule, values, and tastes? The best diet is almost always the diet that is healthy, sustainable, and works for you. No genetic or poop test required.

			

			—

			
				There are many other health halos that have been around for a while, such as low- fat, sugar- free, and protein. (Studies have found that just putting the word protein on a package label can lead many to believe the product is healthy, even if it is nothing more than a candy bar masquerading as a healthy protein- filled snack.) And new terms are emerging all the time. Grass- fed (as with locally grown, the science surrounding this one falls in the “it’s complicated” category) and, a personal favourite, healthy gut (these days it seems like absolutely everyone is worried about their gut!) are two good examples of recent halo- inducing trends. Very often, halos are combined to produce a kind of health- halo supergroup. It is easy to find, for example, natural, organic, gluten- free, non- GMO supplements that are personalized just for you!

			Another common marketing tactic is to merge the scienceploitation strategy with a health halo. Think stem cell injections that are non- GMO and organic, or a natural colonic that benefits your microbiome and improves gut health. The fact that these terms often draw on oppositional world views—New Age, evidence- free health halos versus words from real cutting- edge science—doesn’t seem to concern marketers. Heck, oxymoronic marketing worked for Led Zeppelin, and it can (and does) work for supplements and beauty products.

			While mingling the goodness vibe of health halos with science-y verbiage seems to be increasingly common, it’s not a new advertising ploy. A 2021 study from Örebro University in Sweden analyzed how wellness products like radium water were marketed in the first half of the twentieth century. You’ll recall from earlier in the book that it contained actual radium and was radioactive—which its marketing framed as a natural nutrient. The goal of this marketing strategy, as noted by the authors of the study, was to suggest that radium products bridged “the gap between conventional medicine and popular therapies, providing a cure for all types of illnesses and offering consumers a modern lifestyle that was both ‘natural’ and ‘rational.’ ” And this is exactly what marketers do today. Look, this product is both super science-y and full of amorphous natural goodness!

			Because our information environment is so chaotic, the mere impression—a feeling—of goodness with a veneer of science is often enough to persuade consumers. It allows us to feel more certain about our decisions. “Consumers need a simple way to make complicated decisions,” Alan Levinovitz tells me. “Going with what’s ‘natural’ means you can eliminate endless research and label reading on a product- by- product basis.”

			Not only are all these terms and marketing tactics deceptive, but they hurt public debates and consideration of more evidence- informed solutions to social challenges. They invite us to think about complex issues in a simplistic and binary manner. GMOs bad, non- GMO good. Natural safe, unnatural dangerous. Worse, they reify and legitimatize this thinking, playing to our cognitive biases, such as leveraging our negativity bias with fearmongering about toxins and chemicals. Health halos also exploit good ole fashioned guilt. A classic study from 2005 found that when you offer customers the exact same dessert with a healthy- ish sounding name (Cheesecake deLite) versus a more hedonic one (Bailey’s Irish Cream Cheesecake), they are more likely to pick the healthy- sounding one because, the author speculates, they would feel guilty about buying the more hedonic version. We all want to do the good thing. I find the guilt aspect of health halos particularly infuriating when they are aimed at parents. Organic diapers. Chemical- free baby sunscreen. Et cetera. There are entire companies built on the make- parents- feel- scared- and- guilty marketing tactic.

			

			—

			It could be argued that I’m overemphasizing the negative and deceptive aspects of health halos. Even if most are nonsensical from a scientific perspective, perhaps creating a market for organic or natural or non- GMO helps change public perceptions on important topics like sustainability? That is, might this marketing strategy normalize and entrench concern for things like environmental impact in a way that causes meaningful social and policy change? Perhaps the embrace of health halos will nudge industry on that path too? I sympathize with this perspective. Constructive cultural change takes time, and we need to use a range of tools to make it happen.

			But using scientifically inaccurate and misleading verbiage hardly seems a sustainable path forward. Health halos add more inaccuracies to a chaotic information environment that is already filled with inaccuracies. They aren’t helpful guideposts for decision- making; they are deceptive slogans designed to exploit our desire to do good and feel certain about complex topics. Do they really promote helpful policy change, or do they do more to obscure the real, usually more complicated challenges? For example, does the focus on organic or buying local really help make food production more sustainable, or would it be better to focus on evidence- based practices regardless of their affiliation to a particular halo? Not all organic farms are more sustainable than conventional. Not all transportation associated with locally grown food has a smaller carbon footprint than larger, and further away, conventional farms. Let’s focus on the approaches that can do actual good, not on empty goodness- infused catchphrases.

			Of course, health halos are mostly a tool for profit. They are used to move products and build brands. The more entrenched a halo becomes—that is, the more it mutates into an accepted proxy for goodness—the more valuable it becomes as a marketing tool and the further it moves away from an evidence- based health benefit (if there ever was one). I call this the health- halo market cascade. Once a health halo reaches a certain point of public acceptance, as many of the above phrases have, it becomes such a strong market opportunity that no amount of science—not from the FDA, Health Canada, renowned universities, the NAS, the World Health Organization, or the United Nations—can dislodge its cultural cachet. When stores are selling gluten- free sparkling water, organic sports drinks, and non- GMO Triscuits, it’s safe to assume it isn’t really about achieving a reality- based goodness goal.

		

	
		
			Pets Too

			Our cats, Detective Turtles and Lord Byron, have a pretty fancy and varied diet. We shop at a high- end pet store. Only the best for our housemates.

			A quick review of the pet food in our home—which includes cat treats, three kinds of hard food, and dozens of cans of different kinds of soft food—finds that all of products are some combination of organic, natural, gluten- free, or GMO- free. And every single one of them is grain- free. Every. Single. One.

			The idea that all pet food must be grain- free is a good example of how a health halo can emerge out of the ether. It is unclear exactly when or why it was decided that grain- free was a good idea for pets, but I suspect the when fits with the cultural decision that wheat, grain, and gluten are bad (2010- ish) and the why is simply about sales. That health halos are being applied to pets should surprise no one. Humans adore their four- legged companions. A lot. A 2022 survey by Consumer Reports found that 81 percent of millennials love their pets more than at least one family member. Fifty- seven percent agreed they love their pet more than their siblings. Eighty- nine percent consider the needs of their pets when deciding where to live. In a 2019 survey, 34 percent of parents said they prefer their pets to their children. Sixty- eight percent view their pets to be like people. And there is some evidence that suggests we worry about pets more than humans. A fascinating study from 2017 presented hundreds of research participants with fake news stories to assess their reactions to attacks on people and pets. What they found was that most people empathize more with the suffering of puppies and dogs than full- grown humans.

			Given the place of cats and dogs in our homes and in our hearts, of course we are seeing the leveraging of wellness language, fearmongering, and health halos to market and upsell to the 60 percent of Canadian households that have at least one pet. This is a massive industry worth over $100 billion worldwide. I did quick analysis of the products found in a Google search for top grain- free dog foods. The marketing was essentially the same as you’d see for human wellness products, including promises to “nourish as nature intended” and that the product was “holistic,” “wholesome,” and, of course, “natural” and full of “just tasty goodness.” The packages also suggested that the food was “human grade” and of “human quality.” What kind of pet owner would you be if you fed your pets food that wasn’t at least as good as the stuff you ate?

			There is, in fact, no reliable evidence that it is harmful to feed grains to dogs or cats. There never has been. A 2021 survey of veterinary professionals found that 88 percent of those with dogs and 73 percent with cats stated grain- free diets were not healthy for their pets. This is largely a made- up marketing ploy. Contrary to all the noise, grain fillers can be healthy, providing essential nutrients and fibre (yes, even for carnivores like cats). Food allergies, one justification often presented for these products, are rare in cats and dogs and are usually related to proteins, not carbohydrates. Some pets may have an allergy to a specific grain (but not all grains) and would benefit from a grain- free diet, but this would be a relatively rare situation that does not justify the current market.

			In addition, grain- free products often are not even grain- free. A 2018 study of grain- free cat food found that many of the foods labelled as grain- free often do not have less carbohydrates and grain than conventional pet food. This finding is consistent with other research that has found that pet food in general is often mislabelled, with almost half of products (45 percent) containing ingredients not on the label. Perhaps most problematic, a grain- free diet has been linked to heart problems in dogs, an issue the U.S. Food and Drug Administration continues to investigate.

			Despite the evidence that grain- free is more expensive, not healthier, often mislabelled, and perhaps even harmful, the market remains strong. Almost half of all pet food products are now labelled grain- free, a growth from 15 percent a decade ago. A recent industry survey found that most pet owners still believe grain- free is both safe and healthier. A 2021 study found that pet owners who have embraced the grain- free approach to eating for their own diet are more likely to impose this on their pets. In other words, we force our cats and dogs to embrace our often science- free food philosophies. If we eat keto, gluten- free, or non- GMO, we think our pets should eat that way too. A 2018 editorial in the Journal of the American Veterinary Medicine Association nicely summarizes this: “Pet food marketing has outpaced the science, and owners are not always making healthy, science- based decisions even though they want to do the best for their pets.”

			Incidentally, this is also true when it comes to other pet care decisions. A 2023 study, for example, found that the anti- vaccine noise accelerated by the pandemic has caused more than half of pet owners to express concerns about vaccinating their animals and almost 40 percent were concerned vaccines could cause dog autism. (Just to be clear, this entire line of thinking is scientifically absurd.)

			

			—

			
				The situation is similar for homemade pet food. There is a growing trend for people to forgo commercial products and make their pets’ meals, including raw and vegan ones. A 2020 study from the University of Guelph mapped the growth of this practice and found that at the time of the study only 13 percent of dogs and 32 percent of cats were fed conventional, store- bought foods exclusively. The study also found that 64 percent of dogs and 46 percent of cats were regularly fed raw food. The authors of this study speculate that—as with grain- free diets—people are humanizing their pets. They often think what is good for them is good for their pet. “Trends in animal nutrition shadow trends in human nutrition,” the authors note, “with increasing consumer interest in ‘natural’ and ‘holistic’ foods demonstrated in both human and pet feeding practices.” The humanization of pets and especially of pet food seems to be increasing. In 2022, the CEO of Petco, one of the biggest pet supply retailers, was quoted as saying the pet humanization trend is dominant in the industry and “reflects a permanent mindset shift” that influences how we feed our pets. But the tendency to treat our companion animals like a fellow human has been around for a long time. A 2021 study in the Journal of World Prehistory describes the diets of thirty- six dogs from approximately 2,500 to 3,500 years ago. The researchers found that humans were preparing the dogs’ meals—which demonstrates how long pets have been viewed to be part of the family—and that they basically fed them what they were eating, including plant- and grain- based meals.

			Despite the long history, homemade doesn’t necessarily mean healthier. As noted by Cailin Heinze, veterinary nutritionist with the clinical nutrition service at Tufts University’s Cummings School of Veterinary Medicine, “there is no evidence to support claims that home- prepared diets are healthier than commercial diets.” In fact, studies have found that homemade meals can be less healthy. In a 2013 study from the University of California, Davis looked at sixty- seven home- prepared diets for dogs and cats and found that many had major nutritional imbalances, suggesting the potential for “substantial harm to pets when home- prepared diets are used on a long- term basis.”

			A common justification for homemade and raw food is, as with grain- free, a perceived food allergy. This is a common marketing theme for both grain- free and raw food products. But, as noted, despite the omnipresence of the avoid- allergens theme, actual food allergies appear to be relatively rare in pets. While there is surprisingly little good research on this (likely because it is difficult to perform the needed elimination diets to definitively determine allergies), one study published in 2016 found that the foods most commonly associated with pet allergies are beef, dairy products, and chicken—the ingredients often used in homemade pet food!

			There are other reasons to be cautious about homemade pet food, including, as the Food and Drug Administration reports, the fact that it is “more likely to be contaminated with disease- causing bacteria” like Salmonella—especially if the pet food is raw. As a result, officials at the FDA Center for Veterinary Medicine (CVM) warned of “potential health risk for the pets eating the raw food, and for the owners handling the product.” And as with grain- free, there is no evidence to support claims that raw food is healthier. The only study I could find that supported raw pet food, published in 2021, has noted methodological flaws and was funded by raw food manufacturers and the notorious anti- vaccine quack Joseph Mercola, who has been identified as one of the most influential spreaders of health misinformation for pushing things like unproven supplements, homeopathy, and for fearmongering about vaccines.

			

			—

			As I finish working on this section, a kitty meows nearby. She wants food. She wants it now. I search our pet food shelf for something that is not holistic, natural, organic, gluten- free, or grain- free. Nothing. “Sorry, Turtles,” I say. She doesn’t seem to care, purring as I give her a fancy treat that the package promises she’ll love (she does) and that will “give peace of mind” to her “human companion” (it does not).

		

	
		
			Clean Beauty

			
				Clean. Who could be against clean? The word invites us to think of purity, innocence, and authenticity. Etymologically, it is a West Germanic adjective with connections to bravery and beauty. Could you ask for more from a word? If forced to pick one term that captures the power of health halos and their connection to virtue and goodness and positivity, it might be clean.

			I’ve dedicated a separate section to clean—which deserves to be listed as one of the most dominant health- halo words of recent time—because its rapid rise warrants a bit more attention and because, unlike the mostly food- focused halos in my “Devious Dozen,” this halo is increasingly used in the beauty industry which, as we will see, invites a host of unique conceptual inconsistencies.

			The clean beauty market has grown rapidly. Over the past decade, it has become a dominant theme in the cosmetic industry. Despite the ubiquity, no clear definition of clean beauty exists anywhere—not with regulatory bodies like Health Canada or the U.S. FDA or even within the beauty industry itself. Each clean beauty company has its own take on what the term means, but they almost always reference the absence of harmful chemicals and the use of “natural” products. One beauty and well- being publication suggests that “clean beauty is synonymous with non- toxic beauty.” A 2021 Vogue article on the trend suggests that “in essence, clean beauty products are unadulterated and non- toxic.” Like so many marketing movements founded on an amorphous vibe, the definitions are substantively meaningless and circular. Clean means non- toxic, and non- toxic means clean. For the public, the phrase also seems to be more form than substance. A 2019 survey of consumers found 58 percent considered “clean beauty” to mean the product is “natural” and 32 percent that it contains less harsh chemicals.

			Many in the clean beauty industry define it using more testable claims, such as this approach from a self- proclaimed clean company: “at its core, clean beauty means that you can use a product without risking your own health. The ingredients list must contain only safe, clean ingredients.” As with all health halos, clean is meant to help you quickly make a decision that you can feel comfortably certain about.

			The desire for safe ingredients is, no doubt, a worthy and goodness- reflecting goal. But the promise made by the beauty industry is that their products are definitively safer and less toxic—and these claims are meant to justify the premium price we are asked to pay. What their advertising doesn’t say is that they are unsure about the science or that more research is needed to explore the problem. The entire premise is that clean beauty products are safer and unquestionably better. But to what degree is this certainty rooted in scientific reality?

			

			—

			
				Let’s consider parabens, the cosmetic ingredient that has probably attracted the most attention by the public and those marketing clean beauty. The fashion magazine Elle declared parabens “Skincare’s Biggest Bad Guy.” And numerous beauty and wellness websites, such as Gwyneth Paltrow’s goop, often provide advice on how to avoid parabens. I think it is fair to characterize the demonization of paraben, which is often framed as a hormone disruptor linked to cancer, as core to the rise of the clean beauty movement. If clean beauty means anything, it means paraben- free. There is paraben- free moisturizer, toothpaste, foundation, eyeliner, lipstick, nail polish, shaving cream, deodorant, sunscreen, and, yep, dog, cat, and human shampoo.

			So, what are parabens, anyway? Parabens are preservatives used in a variety of consumer products, most notoriously in cosmetics, to deter the growth of harmful bacteria and mold and to extend the shelf life of a product. Common parabens you might see on a label for a beauty product include methylparaben, propylparaben, butylparaben, and ethylparaben. First introduced in the 1930s, they are cheap and effective, even when used in very small quantities. While the parabens in cosmetics are generally human- made, parabens do occur naturally in fruits and vegetables like blueberries and carrots. The parabens in cosmetics are chemically identical to the naturally occurring variety.

			Marketing and labelling can, for better or worse, impact consumer behaviour enough that it changes the measurable presence of an ingredient in a person’s urine. A clever crowdsourced study—they recruited people online to participate and do their own at- home urine measurements—from 2020 found that people who said they tried to avoid things like parabens had lower concentrations of the ingredient in their urine than people who didn’t. On the positive side, this demonstrates that appropriate labelling can impact behaviour. As concluded in the study, “avoiding certain chemicals in products was generally associated with reduced exposure for chemicals listed on labels.” On the downside, there is no evidence that avoiding parabens was meaningful to the participants’ health.

			It’s possible there might be unintended consequences, such as greater exposure to ingredients that are more harmful than parabens. It should not be forgotten that parabens are in products for a reason: they play an important antimicrobial role. As reported by journalist Janna Mandell in a 2022 article in the Washington Post, “several ‘clean’ companies have voluntarily recalled products in the past two years because of the presence of mold, yeast and bacteria.” This is a good reminder that, as professor Joe Schwarcz from McGill University noted in a 2017 piece, when ingredients like parabens are demonized and removed, the “preservative- free” can quickly become “bacteria- filled.”

			Are the “natural” alternatives used by the clean beauty industry any safer or better? Probably not. A 2022 study examined almost 1,500 clean beauty products available at Target and Walgreens and found that, contrary to the marketing that frames these products as safer and gentler, “most ‘clean’ products contain a potential allergen, predominately fragrances and botanicals.” There are reasons to believe that the push to make things clean (whatever that means) has, in some contexts, made the products worse for people. Dr. Walter Liszewski, a professor of dermatology at Northwestern University, suggests in the Washington Post piece that “when people freaked out about parabens, we started using more preservatives, which are way more allergenic.”

			I think it is fair to say that people started freaking out around the time of a 2004 study that found parabens in breast tumours. The study, authored by Philippa Darbre from the University of Reading, has been criticized for its methodological limitations, such as the fact that only twenty tumours were involved and there was no comparison group. The reality is that the study was really an exploration of whether parabens could be measured in tumours. It did not provide evidence that parabens caused or even increased the risk for cancer. The pushback from the research community was so intense that Darbre felt compelled to write an article in which she basically agreed with the primary critique, stating “nowhere in the [2004] manuscript was any claim made that the presence of parabens had caused the breast cancer.” In other words, the study that started people worrying about the connection between parabens and cancer didn’t make a causal connection between parabens and cancer.

			This academic debate seems to have had little impact on public discourse. An association between parabens and cancer has become a frequent talking point in the popular press and on beauty and fashion blogs. “Women Absorb up to 5lbs of Damaging Chemicals a Year Thanks to Beauty Products,” declared a 2007 headline in the Daily Mail. The article goes on to state these chemicals, explicitly mentioning parabens, “could be doing untold damage” and have “been linked to cancer.”

			Despite the continued concern, the science remains, at best, confused. I want to be clear: I’m not dismissing the idea that there are potential risks or that more research is required. There are studies that find an association between parabens and hormone levels, body weight, and a variety of adverse health outcomes. Those issues should continue to be researched. But these are association studies. Causation remains unclear, and virtually all these studies conclude with the caveat that “further studies are needed.”

			“Absolutely” was Jen Novakovich’s response when I asked if we should continue to investigate the safety of ingredients like parabens. Novakovich is a cosmetic chemist, science communicator, and the founder of the Eco Well, an organization devoted to debunking misinformation in the cosmetic industry. “But we should also be continuing to research their alternatives too,” she says. “Parabens as an ingredient class are some of the most well- researched ingredients used in cosmetics.” This is an important point. Using an alternative to parabens does not, despite the marketing used by the clean beauty industry, necessarily mean there is clear evidence it is safe or safer than parabens.

			At the time of writing, I think it is fair to say that the body of the scientific literature aligns well with the 2022 FDA statement on the issue: “We do not have information showing that parabens as they are used in cosmetics have an effect on human health.” Cancer Research UK is even more definitive, stating in a 2020 review of the science, “No. Parabens do not cause cancer in humans, including breast cancer.” Professor Joe Schwarcz agrees with these conclusions. “Parabens have extremely weak estrogenic properties, and I have found no human studies that prove a risk,” he tells me. “Also, parabens are less allergenic than other preservatives.”

			Here we do not need to come to a definitive conclusion about the health risks associated with parabens. The point is that even for the most publicized, marketed, and researched justification for the clean beauty industry, the science is (despite definitive- sounding marketing claims) equivocal.

			It is possible that clean beauty products are no safer than conventional products, and they could even be worse for you and public health more broadly. This is the conclusion that physicians Courtney Blair Rubin and Bruce Brod from the Department of Dermatology at the University of Pennsylvania came to in a 2019 critique of clean beauty published in JAMA Dermatology: “Misinformation may lead to higher rates of contact dermatitis, substantial financial investment into natural products encouraged by companies with a clear financial conflict of interest, and unnecessary avoidance of safe and necessary skin care ingredients.”

			The adverse influence of the clean beauty movement reaches beyond skin and cosmetic products. For example, clean toothpaste, which is becoming more popular in part thanks to the clean beauty movement, often has no fluoride, which serves an important role in making our teeth more resistant to cavities. Beyond a possible breath- freshening assist, the product has zero health benefits. A 2018 academic review of the available evidence concluded that fluoride- free toothpaste “failed to show a benefit in terms of reducing the incidence of dental caries.” In other words, clean beauty could result in more tooth decay and dental problems, which doesn’t sound terribly beautiful.

			We shouldn’t forget that it is already illegal to sell unsafe products to the public. Are there reasons to revisit how cosmetics are regulated around the world? Sure. It is true that there is a great deal of regulatory variation between countries. A more standardized approach would be helpful. And we should always be striving to do more to protect consumers and to ensure appropriate ingredient transparency. The clean beauty movement might—through encouraging consumer awareness and advocacy—help to hold regulators’ feet to the fire and encourage needed research. But, again, this doesn’t mean that any of the industry’s claims are true. The clean label is mostly a marketing ploy that, like other health halos, leverages our desires to do good and to have more certainty in our decision- making. Alas, it really is all an illusion.

			

			—

			
				Of course, if you really want to avoid potentially harmful chemicals in beauty products, don’t use the products. Beyond soap, sunscreen, and toothpaste with fluoride, there aren’t many products that we need in a biological sense, though I am a fan of deodorant. In fact, outside of the clear public health benefit of handwashing, there is even some debate about the health value of soap. Sure, there is no doubt that if you are grimy, soap can help remove that grime. But from a biological perspective, there is likely no need to wash your body regularly with soap. To make this point, Dr. James Hamblin, who lectures at the Yale School of Public Health, went seven years without using soap (or deodorant). Hamblin wrote about this soap- less journey in his 2020 book, Clean. I asked him if, post- book, his hygiene habits have changed. He told me he currently uses soap “avidly on my hands but minimally [and on an] as- needed basis elsewhere.” So, still relatively soap- less.

			There is an absurdity to the entire clean beauty trend that creates a perceived need for products that, in general, we don’t really need. Companies demonize ingredients in their own products so they can urgently sell us “cleaner” and often much more expensive versions of the stuff we didn’t need in the first place. This isn’t about feeding the world or curing disease or fighting for social justice. These are, in general, cosmetic products sold by an industry built on the back of regressive beauty norms, body shaming, human insecurities, and the leveraging of celebrity influencers. I’m not naive. The desire to be attractive, more youthful, and, in a more positive vein, to self- express has been part of every culture throughout human history. But the messengers of the clean beauty rhetoric, the cosmetic industry, have deep and obvious conflicts of interest. They’re trying to sell us stuff.

			It is interesting to note that some leaders within the industry seem to be fully aware of the evidence- free reality that underpins clean beauty. For example, in a 2019 article in The Guardian, Tiffany Masterson, the founder of the clean beauty company Drunk Elephant, is quoted as saying, “I don’t think [parabens] are bad for you.” Her company has removed them from their products because, according to Masterson, “consumers don’t want them.” Create the need. Sell product to satisfy the need. Say you are doing it because of the need.

			Cosmetic chemist and author Perry Romanowski is straightforward in his assessment. “I see clean beauty as a cynical marketing ploy to get consumers to be afraid of conventional products and to spend more money on products that cost more, don’t actually work better, and aren’t actually safer for people,” he was quoted as saying in a 2021 NPR article. I contacted Romanowski to see if he stands by the quote. Yep. In fact, he feels that the clean beauty movement emerged mostly because the industry is always looking for ways to sell products and it has been decades since there was genuine scientific innovation in the cosmetic space. “The industry is left with telling new stories about the same old products. And, as you know, fear marketing is an effective story for selling products,” he tells me.

			Jen Novakovich is a bit more generous, suggesting that “clean beauty comes from good intentions.” The goodness goal, in other words, is reasonable. But she still lands on the harsh conclusion that its growth is the “result of marketing, misinformation, misconceptions, and pseudoscience.”

		

	
		
			Who Could Be against Safe and Sustainable?

			
				While writing this book, I was invited to be part of an after- dinner discussion on the benefits and harms of the clean beauty movement. I was paired with an owner of a niche clean beauty company. We were told before the event that it wasn’t a debate. It was meant to be a fun and constructive discussion, a point the host emphasized to the audience as we got started. I gave a short presentation, placing clean beauty in the context of the global health misinformation challenge but kept it light. The room was filled with science- informed professionals. I felt like my perhaps- too- obvious points—clean beauty has no definition, there is little good science to support concerns, let’s not add to the health information chaos, etc.—were received well. The company owner went next, and it seemed like she missed the “fun and constructive” not- a- debate memo. Her forty- minute presentation was filled with data about chemicals and evolving regulatory policy. She kept hammering away at the idea that since everyone wants safe and sustainable products—which I emphasized at the start of my presentation—it would be illogical not to support the clean beauty movement. (I think she called me “illogical” three times.)

			This is a common rhetorical trick in the world of health halos and unproven health and wellness claims. It creates the illusion of certainty. Start with a controversial position, such as the idea that clean beauty products are needed because they are clearly better for you, and when countered with evidence, retreat to a truism we all agree on: we need safe cosmetics and less harmful chemicals. Politicians often use this strategy to make their positions seem more acceptable. Platitudes—like the idea that we all want safer streets or toxin- free water or to avoid unnecessary deaths—are used to camouflage more polarizing and contentious policies like funding urban tanks, removing fluoride from our water, or making abortion illegal.

			This rhetorical technique is called the motte- and- bailey fallacy. It is named after the medieval castle defence system where the bailey is the hard- to- defend village and the motte is the easy- to- defend fortified tower. When in trouble—rhetorically or otherwise—retreat to the tower! The strategy is effective for a few reasons. First, it is distracting. The discussion becomes about the agreed- upon point and not the more controversial and less certain claim. It reframes a weak position to make it appear stronger. This works particularly well when done in the media (or during, say, a “fun” after- dinner event) because the audience can be left with a truism as the primary takeaway. It also makes the person countering the unproven claim look like the baddie. “You mean you are against safe products? You want toxins in cosmetics? You monster!” It’s true that everyone wants safe beauty products. But that doesn’t mean the evidence supports the claims of the clean beauty industry.

			This is an argument style that can be hard to spot. When you hear something that sounds universally agreed upon (again, leveraging our desire for certainty), ask yourself if that statement is really what the debate is about or if it is just a distraction.

		

	
		
			Ancient Aliens, Wishful Thinking, and the Goodness Bias

			
				I totally get the appeal of all the “aliens among us” conspiracy theories. In grade school, I was obsessed with Erich von Däniken’s 1968 book Chariots of the Gods. This bestseller—over seventy million copies sold—helped to popularize the now well- known theory that aliens visited Earth centuries ago and helped build things like the Egyptian, Aztec, and Mayan pyramids. The idea is exciting, mysterious, and a bit spooky. Grade- school me was obsessed. The evidence was so compelling! I’d lie in my bed and stare at the pictures of ancient art depicting what was very obviously alien activity, at least to a grade- schooler. One of the most famous of these images is an ancient Mayan sarcophagus lid that depicts a being piloting a rocket ship. I couldn’t believe others didn’t see it too. It is so clearly a rocket! Look at the propulsion flames! The pilot is sitting the same way astronauts sit and is obviously manipulating navigational controls! It felt like I knew the real story, and everyone else was clueless.

			The alien myth remains an incredibly prominent cultural phenomenon. A 2018 study found that 41 percent of Americans believe that aliens visited Earth in the past. The TV show Ancient Aliens—a popular History Channel “documentary” series that first aired in 2009—is basically a rehashing of von Däniken theories stretched over nearly two hundred episodes. Belief in contemporary alien visitations has also increased. According to a recent survey by YouGov, the number of individuals who believe there is a “natural scientific justification” for UFOs dropped from 51 percent in 1996 to 32 percent today in 2022.

			The idea of ancient aliens scans as fun, frivolous, and not something we should get too worked up about—an innocent theory to help people think about the complexities of human history. “Sometimes the realities of the world suck and can be hard to face, so people start looking for a more idealized understanding of the world. Myths are seen as one way to find that,” Stephanie Halmhofer tells me. She’s doing her PhD in archaeology at the University of Alberta and has studied the way pseudoarchaeology, including the ancient alien narrative, is used to support mythical origin stories. Halmhofer explains that these kinds of stories can also buttress, for better or worse, preconceived views of the world. “Kind of like how a chameleon can adapt itself to its surroundings, myths can be adapted into idealized histories that vary based on who you’re talking to,” she says.

			And that is a good segue: these alien narratives are not benign. They do real harm. “It definitely seems kind of goofy on the surface,” Halmhofer acknowledges, but the ancient alien myth has been connected to “some pretty nasty conspiracist world views, ranging from antisemitism to white supremacism to occult fascism, and more recently into the broader world view of QAnon.”

			The idea that aliens played a role in human history has been around since the late nineteenth century. These pseudoscientific theories, mostly put forward by white men, have been focused almost entirely on non- white civilizations. They discredit the actual origins of the impressive ancient structures (yes, the Egyptians were entirely capable of building the pyramids without the help of alien technology) and serve to reinforce racist ideas about the paramountcy of Europeans in world history. You rarely hear pseudoscientists claim that aliens built Greek and Roman structures. Indeed, other than stuff about Stonehenge and the claim that the Roman ruins in Baalbek, Lebanon, were originally a landing pad for spaceships, these theories aren’t tied to Europeans. Apparently, aliens built the pyramids of Giza, Machu Picchu and Sacsayhuamán in Peru, Pumapunku in Bolivia, Teotihuacán in Mexico, and the Moai statues on Rapa Nui (Easter Island), but not the Colosseum in Rome?

			My pseudoarchaeology phase didn’t last long. By the time I was twelve and teenage angst started to kick in, I became embarrassed about my broad knowledge of our allegedly alien- filled past. I removed the books from my bedroom bookshelf and pretended I had never really believed all that nonsense. But in 1976, the Viking 1 mission sent back an image of the Martian surface that looked very much like a massive face (perhaps an Egyptian pharaoh!) carved in rock, and I could feel my ancient alien curiosity stirring again. Damn, that does look like a face, I thought. My older brother, Case, immediately mocked my gullibility, but when NASA released the photo to the public, they noted that the “huge rock formation…resembles a human head.” This, of course, felt like confirmation. Yep, it’s the work of aliens, I thought.

			Of course, the face on Mars is nothing more than rocks and shadows, a reality confirmed numerous times by more recent and sophisticated photos. But it was incredible how, back in 1976 after I’d decided the ancient aliens thing was all nonsense, the image pulled me in.

			You might be wondering, How does all this alien stuff relate to goodness in health that we’ve been exploring?

			Well, the forces that twist and spin our impressions of products and ideas are not merely acting in grocery aisles or at beauty counters. Wishful thinking is a powerful, pervasive force, be it in the context of ancient aliens or how we perform, represent, and use scientific research. It lurks in all kinds of unusual places, acting on us when we’re unsuspecting and even after we feel we’ve overcome its influence, which makes it core to the power of the goodness illusion.

			When it comes to health halos, most are based on a goal—more nutritious food, a treatment for a disease, safer products, a healthier lifestyle strategy, etc.—that many of us would support. The goodness of the goal is axiomatic. Because these goals are so understandably desirable and certain, wishful thinking can warp both how we see the evidence and how it is represented. We want to see evidence of aliens; we see evidence of aliens. We want to see an easy path to a healthier lifestyle; we see an easy path to a healthier lifestyle.

			Wishful thinking engages so many cognitive biases that, in some ways, it is a catch- all concept for the thinking and perception traps that can short- circuit our ability to see the world rationally. It involves, for example, the confirmation bias (finding, favouring, and remembering information that supports preconceived beliefs), motivated reasoning (evaluating and choosing arguments, information, and evidence to endorse a preferred outcome or position), and attentional bias (focusing on some elements and ignoring others, often based on what we’ve been attending to recently, causing us to overlook alternate possibilities and explanations). These biases are ways we construct a feeling of certainty about a particular topic, even if a more objective analysis—or even the straight- up application of common sense—would point us in a different direction (e.g., it’s a random rock formation, not an alien sculpture).

			One manifestation of wishful thinking that is particularly relevant to health halos and our search for certainty is a phenomenon called white hat bias. Research on a topic that is perceived to be good or noble is more likely to get funded, published, and represented in popular culture. Researchers, research institutions, academic publications, and the popular press are, so to speak, more prepared to see the face in Mars.

			“People seem far more willing to accept lower- quality data and call it conclusive when it fits with what they perceive to be righteous ends or feel- good ideas,” David Allison tells me. He is a professor and dean of the Indiana University School of Public Health–Bloomington. He is also the person who, in a 2010 paper with Mark Cope, coined the term white hat bias. (Perhaps a less than ideal term, given historical context, but that’s the term of art that has stuck.) In that piece, Allison and Cope note the existence of this bias—which they define as “distortion of research- based information in the service of what may be perceived as righteous ends”—throughout obesity research literature. For example, they found that references to studies on strategies to prevent childhood obesity, a tremendously worthy goal, often “described results in a misleadingly positive” manner by “exaggerating the strength of the evidence.” A more recent study, published in 2021, found the white hat bias had a significant impact on how COVID- 19 therapies were represented. Throughout the pandemic, there was a strong and understandable desire to find a therapy that would reduce deaths and hospitalizations. This may have contributed to a publication bias for reporting positive results over less impressive findings. Positive results from lower- quality studies on the benefits of hydroxychloroquine—the controversial drug supported by former president Donald Trump—had more influence than the higher- quality studies (i.e., randomized controlled trials) that showed the drug had no benefit and possible harms; ultimately the evidence proved it was an ineffective treatment for COVID- 19. The author concludes that “the quality of COVID- 19 treatment research may be negatively affected by white hat bias, which comes from personal beliefs and the urgent need of an effective intervention.”

			This study also found that the nonrandomized studies (that is, lower- quality observational research) were more “prone to white hat bias due to the possibility of selective analysis and reporting.” In other words, it is easier to make less rigorous studies sound exciting and goodness- supporting—likely since it is easier to spin less definitive data. The results fit well with other studies, such as a 2015 analysis that explored how medical journals represent observational studies, which can be very useful but usually reveal only uncertain correlations, as compared to large well- done clinical trials, which are the gold standard in biomedical research. The 2015 study concluded that the rigour of the methodology had no impact on press coverage, and large randomized- controlled trials—which you’d think would generate the most interest because the results are more definitive—were no more likely to be the subject of a journal press release. Other studies are even grimmer in their assessments, finding that the news media is more likely to cover low- quality observational studies than high- quality randomized controlled trials.

			There is every reason to assume that these same forces play out in the context of other goals that are perceived as righteous, such as the value of organic food and the necessity for clean cosmetics. Professor Allison agrees. He says he’s seen it play out in all the areas in which he works, “including energetics, diet, exercise, aging, and other aspects of public health.”

			The goodness bias can even distort how researchers view bad science. A 2019 study from the University of Southern Mississippi asked over one hundred principal investigators (lead scientists who have successfully obtained a National Institutes of Health research grant) about their opinion of questionable research practices. Specifically, they presented these scientists with scenarios in which unethical research was happening. The scientists in the study were more likely to say it was defensible if the research was being done for noble reasons. If there was a perceived good reason for doing the research, the unethical practices seemed okay (ish). If the research was being done for a bad reason, the questionable practices were seen as less defensible.

			Think about this for a moment. The perception that certain research is righteous or worthwhile helps to fuel the production of less- than- robust data—or even unethically obtained data—that seems to support the worthwhile goal. This pollutes the literature with low- quality studies that may take years to correct via better research, if the correction happens at all. This low- quality research also gets more attention in popular culture, which means this twisted science impacts how the public perceives the topic.

			Consider the use of cannabidiol (CBD) as a therapeutic. This is something that everyone would love to be efficacious—a potentially safe, cheap, and “natural” approach (at least that is how it is often framed) to deal with a range of conditions. Given this wishful thinking, it is no surprise that CBD is a topic filled with hype and distorted representations of science. (CBD hype is a topic I’ve studied with my colleagues Jeremy Snyder and Marco Zenone. In a 2020 study, for example, we found that public representations of CBD cancer therapies on crowdfunding platforms were filled with harmful misinformation.) An interesting 2022 study from the Karolinska Institutet in Sweden explored the use of cannabinoids for pain. The first thing the research team found was that “placebo responses contribute significantly to the pain reduction seen in cannabinoid randomized clinical trials.” So, while the pain reduction from the patient’s perspective was very real (and that is key, of course), much of the reduction was due to the placebo effect and not an actual pharmaceutical effect from the cannabinoids. The second, and especially interesting, thing they uncovered was that that placebo response was bolstered by the media coverage of past studies that had a placebo- induced positive response! The placebo response resulted in positive clinical trials, which resulted in positive media coverage, which resulted in more placebo response…and around and around and around.

			To be sure, finding ways to meaningfully relieve pain, even if through the placebo effect, is a worthwhile goal. But it is one thing to recognize and use the potential value of placebos and quite another to have white hat bias and media hype distort and confuse our knowledge base and the public’s perceptions of biomedicine. The former may provide short- term clinical benefits (there is an ongoing debate about if it is sustainable or ethically and legally appropriate to use placebos within a science- based healthcare system), but the latter could cause long- term damage to public discourse and the evidence base that informs clinical decisions.

			There are many, many sources of bias in research, with institutional and financial pressure from industry sponsors being the most obvious and well- known. But the white hat bias is a good reminder that pressure doesn’t have to be self- serving or nefarious to have an adverse impact on both the integrity of the research and how that research is reported to the public.

			

			—

			Before we leave the topic of space aliens, let’s consider one more reality twisting effect of wishful thinking. Part of the reason so many people saw a face on Mars was because the human mind has the tendency to see familiar shapes and patterns in random data. The man in the moon and Jesus in the clouds are classic examples. This cognitive bias is called pareidolia, and it’s probably an evolutionarily wired survival mechanism that allows us to make quick decisions, which at one time may have saved lives. (Yikes, is that a lion in the dark?) In the modern world, as with so many psychological shortcuts, this tendency is often informed by preconceived beliefs and wishful thinking. A 2013 study from Finland, for example, found that individuals who are more religious or believe in the paranormal are more likely to see faces in random patterns—the wishful thinking of seeing something to support pre- existing and strongly held beliefs. Other studies have demonstrated that people who are more likely to believe “pseudo- profound bullshit” (yes, that technical term again!) are also more likely to see meaningful images in random patterns or be swayed by “pseudo- profound bullshit titles” to see profoundness in abstract art.

			I recognize that a discussion on UFOs and ancient aliens may seem out of place in a book about our distorted and chaotic information environment. But that is kind of the point. The forces that give the goodness illusion so much sway—such as wishful thinking—are everywhere and impact us all, me included, in unexpected ways. In my youth, I perceived the art on an ancient Mayan sarcophagus lid as an alien rocket man, because that is exactly what I wanted to see. That’s where my emotions and preconceived ideas pulled me. As real historians and archaeologists know, the image depicts a Mayan king’s descent into the underworld. I was also open to the possibility that the face on Mars was created by aliens. Wishful thinking can cause us to be blind to more reasonable alternative explanations.

			It is hard to blame people for being optimistic or for seeing Jesus in a tortilla, the Virgin Mary in a tree stump, Mother Teresa in a cinnamon bun, or Elvis on a potato chip. Part of me misses the wonder and thrill that comes with being open to this kind of absurdity. Too much cynicism can close your mind. But we also need to recognize the harm that can be done by giving into wishful thinking. Be open to the wonder, but not closed to the facts.

		

	
		
			Manly Men

			There has been a strange shift in the wellness space over the past few years. It is becoming less about New Age, holistic, alternative health strategies and more about ideology- fuelled manly optimization. The wellness industry—a multi- trillion- dollar business—has long been the domain of unproven approaches with a counterculture vibe. Energy healing. Crystals. Detox diets. The rise of the men’s wellness industry has, to be fair, brought a constructive focus on men’s health, but with it a worrisome mash- up of ideology and archaic norms of masculinity. We’ve gone from Gwyneth Paltrow’s vagina (goop infamously sells both jade vagina eggs and candles called, I kid you not, “This Smells Like My Vagina”) to Tucker Carlson’s testicles (tanning them, that is—but more on that below). Oh sure, it is still very much all evidence- free hooey. But he- man health hacks are increasingly the flavour of the day.

			There are many high- profile examples of this trend. Far- right radio show host Alex Jones makes millions off the sale of useless supplements, like his non- GMO and gluten- free Super Male Vitality herbal liquid drops. Former NFL quarterback Tom Brady sells (allegedly) immune- boosting supplements. Tech bros reframe trendy and unproven extreme diets as innovative “body hacking” performance enhancement. And there is also a growing army of “men wellness” influencers pushing the manly man narrative throughout the social media universe.

			When I asked Mallory DeMille if she’s seen an upswing in wellness content aimed at men, she says, “Yes, though ‘wellness’ isn’t exactly how they sell themselves. It’s masculinity optimization, testosterone boosting, and anti- woke diets.” She is a friend and colleague who works in the social media space and has been closely following the online health influencer community for years. “Many of these influencers present the pursuit of maximum masculinity as the pursuit of maximum health.”

			This would include people like the Liver King, who has two million Instagram and nearly six million TikTok followers at the time of writing. The Liver King frames wellness as requiring manly ancestral living, which, apparently, involves shooting guns, eating raw meat, consuming the Liver King’s meat- in- a- capsule supplements, and dragging heavy objects down roads and across beaches (because, as he tells us, “Men were purpose- built for fighting, hunting, and providing” and “women are the opposite…more nurturing, compassionate, and emotional”). And Christian Van Camp, a “Christian men’s lifestyle coach,” asks his 178,000 CVCWellness followers, “Are you going to be a strong, masculine, confident ALPHA MAN or a weak, comfortable, complacent beta boy?”

			(Amusing side note on the Liver King. As I was working on this section of the book, it was discovered that Mr. Liver’s incredibly muscular physique was the result of—surprise!—spending $11,000 a month on steroids and growth hormone and not from eating raw organ meat and supporting misogynistic world views. He posted an apology video on YouTube; he claims he took steroids because of “self- esteem issues” and not to help market his multi- million- dollar supplement business. The apology video received almost three million views in five days. By the way, there is absolutely no evidence to support his claim that his “primal diet”—mostly meat—is healthier or that it is how our ancestors ate. On the contrary, most archaeological research has found that early humans ate a diverse diet that included fruits, vegetables, and whole grains.)

			But the best and most bizarre case study of this trend is conservative political commentator and television personality Tucker Carlson’s much- mocked wellness “documentary,” The End of Men. Ostensibly about what Carlson believes is an emerging health crisis, the show is really the cable news equivalent of that comic book advertisement for Charles Atlas where a ninety- eight- pound weakling gets sand kicked in his face. Muscles to the rescue! “Oh, Mac! You are a real man after all!”

			The message—sometimes explicit, sometimes implied—in Carlson’s show is that our limp constitutions and less than manly social policies, diets, work, and recreational activities (do real men play Minecraft or write code for Microsoft?) have driven down our testosterone count. Carlson isn’t concerned with tackling genuine public health challenges—there are legitimate and very serious issues with our diet and sedentary lifestyle. Carlson’s point here is to use cherry- picked data, anecdotal evidence (read: not actual evidence), wellness guru testimonials, and paradoxically homoerotic imagery to encourage us to do something about our pathetic feebleness—unless we want to be overrun by commie effeminate globalists! Apparently, we need “bro- science” (yes, Carlson calls it that) to save us all from, well, real science. We need “strong men” to make “good times,” the documentary tells us, though it is never clear what exactly the strong men are going to do to save us. It is as if Carlson and his interviewees are hoping for a post- apocalyptic wasteland where it might be necessary to fight mutants with kettle bells.

			From an evidence perspective, there is so much wrong with the documentary that it is tough to know what to highlight. Drinking raw eggs to man up your fragility? No. Don’t do this. While eggs are nutritious, they are not a magical wellness elixir, and if you eat them raw, there’s a chance you’ll consume the bacteria Salmonella, which hospitalizes thousands and kills hundreds every year in the U.S. alone. Of all the bro- science recommendations made in Carlson’s show, testicle tanning—which is so absurd that I first thought it was satire—has emerged as the biggest punchline, so let’s focus on that.

			Studies have found that there has been a drop in testosterone. A 2021 study from the University of Miami found that testosterone levels in young men in the U.S. declined between 1999 and 2016. These declines are not as steep as the documentary claims, which put the decline at 50 percent over the past few decades. Most experts agree that a decline has occurred—perhaps as much as 20 to 25 percent—over the past two decades. Determining exactly how much is difficult for several methodological reasons, including the fact that it may not be appropriate to compare past measurements of testosterone with current findings, which, due to technological advances, are more accurate. The causes of the decline are unclear and undoubtedly complex (e.g., rise in obesity rates, more diabetes, unhealthy diets, less sleep, changes in environmental exposure to certain chemicals). Even getting COVID has been shown to lower testosterone levels. But there is no evidence that the reduction is the result of a global conspiracy to strip men of their masculinity, as suggested by Carlson and the globalist “expert” he invites to speak on the issue—someone who goes by the name Raw Egg Nationalist. Raw Egg Nationalist never explains how this evil plan has been operationalized. It is just presented as a classic “they are out to get us” conspiracy.

			Which brings us to testicle tanning. If you are wondering what testicle tanning involves, simply Google the phrase. (If you have young children, perhaps first ask them to leave the room.) I can guarantee that the first page of your search results will have—likely in the top snippet—a picture of a naked man standing arms and legs spread, à la Leonardo da Vinci’s Vitruvian Man, with a red light shining on his, yep, testicles. The idea from Carlson et al. is that tanning your testicles in this manner, by using “red light therapy” as seen in the naked man photo, somehow increases your testosterone level.

			I asked urologist Dr. Rena Malik for her take on the procedure. “There is no scientific evidence supporting testicular tanning or red- light therapy to the scrotal skin” was Malik’s concise response. “Bottom line: it doesn’t work and it’s a waste of your hard- earned money.” I also could not find a single bit of legitimate science—even of the highly speculative variety—to support this practice. No clinical trials. Not even animal studies. Despite this, there are numerous alternative medicine providers pushing the sunning of our private bits, such as an outfit called the Tantric Academy that focuses on, to quote its website, empowering “men to realize their full masculine confidence” by doing stuff like “exposing your testicles to direct sunlight” because it is “one of the best methods of boosting testosterone naturally.” In fact, testicle tanning may be harmful. Reproductive urologist Dr. Ranjith Ramasamy was quoted in Salon as saying that the practice is “not backed by the scientific literature” and might “prove harmful for the testes leading to decreased testosterone, decreased sperm counts and subsequent infertility.” So, yeah, don’t.

			The best advice, as is so often the case, is to focus on the basics of a healthy lifestyle—exercise, sleep, real food, not smoking, and drinking alcohol in moderation (or not at all). If you have real concerns about your testosterone levels, see a physician.

			

			—

			
				You may be wondering why I’m talking about Tucker Carlson and testicle tanning in a section about twisted goals, goodness illusions, and health halos. Simple. Being more manly is presented as unequivocally good for your health and for society in general. It is presented as a certainty. A no- brainer. For a large sector of society, being manly is a health halo.

			Of course, playing on male insecurities about masculinity is a marketing ploy that has been around for a very long time. As Ulster University historian Conor Heffernan notes, Tucker Carlson’s claims are part of a rich heritage of skeptics shouting from the rooftops that American men are becoming devitalized, lazy, and effeminate. But Carlson’s documentary is a good example of its place in contemporary society. It is taken for granted—presented as a truism—that a world filled with more masculinity would be a good thing. And that more masculinity means more health. From the perspective of this book, it is an opportunity to explore how the specific goodness goal—such as being manly—can also be controversial and contested. Few would argue against, say, safer food and beauty products or a more sustainable food production system. Those are reasonable and worthy goals. But is being more manly?

			Views of masculinity, gender, and sexuality are (thankfully) evolving and becoming more inclusive and expansive. But studies have also shown that most men still see value in traditional masculinity. A 2019 survey by Pew Research Center in the U.S. found that most of the surveyed men believe that people look up to manly men, and 68 percent of those who believe this see it as a good thing. Eighty- five percent say they are very or somewhat masculine. An interesting 2021 study from the University of Geneva found that while men believe masculinity is becoming less appreciated by society generally, the research participants believed that traditional masculinity remains highly prized by other men—a perception that seems likely to ramp up the peer pressure to strive to be more masculine, or to feel insecure if someone believes they aren’t masculine enough. It is no surprise that 86 percent of men, according to the Pew survey, say they feel pressure to be emotionally strong and 57 percent to throw a punch if provoked.

			These are the perceptions, pressures, and values being legitimized and exploited by those selling masculinity as a health goal. I recognize that views of masculinity are complex—historically, culturally, psychologically, sexually, and politically. I’m not here to tell you that there is a right way to be or identify as a man. On the contrary. But we can debunk the health- halo part of the equation. There seems no doubt that promoting a traditional (or, let’s be honest here, entirely mythical) view of masculinity comes with clear health risks.

			Studies have shown that people who subscribe to traditional masculine norms are less likely to seek health- related help or to follow public health recommendations. They are also more likely to: catch infectious diseases, have heart disease, experience poorer cancer outcomes, engage in dangerous behaviours, smoke, regularly partake in high- risk alcohol consumption, sleep less (because, according to a 2021 study, “sleeping less is related to increased perceptions of masculinity”), abuse substances, have erectile dysfunction, and believe harmful conspiracy theories. They are at increased risk to be lonely, have fewer friends, and a host of mental health challenges. A 2017 systematic review of the available evidence found that masculine norms are unfavourably associated with mental health and psychological help seeking. The study found that conformity to the specific masculine norms often pushed by the bro- wellness community, such as self- reliance and power over women, were specifically problematic, being “robustly and consistently related to mental health- related outcomes.” A study from 2021 found that “higher conformity to masculine norms was associated with an increased risk of current depressive symptoms.” Other research, published in 2020, found a link between masculinity and suicidal ideation. The authors suggest that their study highlights “the importance of presenting young males with alternative and multiple ways of being a male.”

			Pushing manliness also has implications for society more broadly. There is deep literature on, for example, the correlation between traditional masculine norms and intimate partner abuse, bullying, tolerance for sexual assault, gun violence, and war and conflict. Research has also consistently found that questioning a person’s masculinity, which is exactly what bro- science wellness gurus often do to build their brands and sell products, results in more aggressive attitudes and behaviours. A 2021 study from Duke University, for example, found that pressure to be masculine according to traditional masculinity norms “elicits aggressive cognition in manhood- threatening contexts.” Further confirming the impact of the manly social norms, the opposite was true too. As summarized by the authors of the study, “men who experienced no or low social pressure to be stereotypically masculine showed no heightened aggression.”

			While we need to be careful not to overinterpret the research findings on the health and social implications of endorsing traditional masculine norms (most come from observational studies that cannot confirm causation), this body of evidence emphasizes that the relationship between masculinity and health is, at a minimum, complex and evolving. That said, the available research does consistently show that traditional views of masculinity, the kind advocated for by the growing legions of bro- science wellness gurus, are mostly associated with unhealthy behaviours and poorer health outcomes. Despite what Carlson tells us, more isn’t necessarily better for individuals, families, or societies. If anything, the data points in the opposite direction. A more inclusive and tolerant view of what it means to identify as a man leads to healthier individuals and societies.

			“These people are pushing old tropes that historically have never done us any good. They’re just commodifying gender issues,” John Oliffe tells me. As a professor of men’s health promotion at the University of British Columbia and founder of the Men’s Health Research program, he has been closely following and studying these trends for years. “It is nothing more than a shitty sales job,” he says, frustrated with the situation. His research has found that many men are “craving these conversations” about gender and masculinity. People like Tucker Carlson and the Liver Kings of the world are leveraging that need for profit and, as Oliffe speculates, simple provocation. “It is so unhelpful especially for young guys that are still working out their identity.”

			Countering this confused messaging in a way that is constructive and health promoting in both the short and long terms won’t be easy. There are complex policy tensions when recognizing and representing masculine norms in the context of health promotion. On the one hand, we want to encourage those individuals that do identify with traditional views of masculinity to seek help when needed. Studies have suggested that it may be necessary to lean into those norms in a way that reframes prevention and help seeking as aligned with positive masculine traits like strength and responsibility. Using language like “man up” and providing peer- led and men- only counselling could encourage those men who are reluctant to seek help.

			On the other hand, there is concern that public health campaigns that leverage masculine norms can reify harmful he- man stereotypes, thus making it more difficult to create constructive cultural change. As noted in a 2014 commentary in the American Journal of Public Health, “The currently available evidence on the harmful effects of adhering to hegemonic gender norms is too well established to ignore.” As a result, the authors argue for messaging that would result in a move away from regressive and narrow representations of what it means to be a man.

			So, there is a careful balance to be struck when crafting health policy that engages themes of masculinity. Overall, however, most experts agree that we need to move away from old- school, rigid notions. As noted in the American Psychological Association’s 2018 Guidelines for Psychological Practice with Boys and Men, we should err on the side of messaging that helps individuals “navigate restrictive definitions of masculinity and create their own concepts of what it means to be male,” recognizing that “expression of masculine gender norms may not be seen as essential for those who hold a male gender identity.”

			More broadly, this exploration of masculinity messaging should be a reminder to question goals that are presented as axiomatically good, especially when that this- is- a- certainty framing comes without reference to good evidence and is tied up with any kind of political or polarizing agenda.

		

	
		
			Manly Ideology?

			
				Of course, all this noise about the alleged need to increase manliness isn’t only about health. There is a close connection between ideology and traditional views of masculinity, a reality that I’m sure Tucker Carlson and the rest of the tire- flipping, axe- throwing, gun- shooting, supplement- guzzling, liver- eating, bro- wellness influencers are fully aware. A 2021 study, for example, found a strong correlation between the embrace of traditional masculinity norms—especially in the context of toughness, avoidance of femininity, restrictive emotionality, and the adherence to masculine sex norms—and conservative political ideology.

			Another study by a team from Pennsylvania State University, published in 2021, goes even further, highlighting how closely connected masculinity and politics can be. The research explored the degree to which over two thousand individuals espoused traditional masculine norms, such as the idea that men should be mentally, physically, and emotionally tough. It was revealed that such endorsements predicted support for Trump—for both men and women—over and beyond any other variable they analyzed, including views often associated with Trump’s rise to power such as anti- establishmentarianism, anti- elitism, xenophobia, and nationalistic populism. And this result held even when controlling for political party affiliation.

			Feeling fragile—and making people feel fragile—about masculinity can lead to support for aggressive policies, such as the death penalty and military action, and politicians who are more conservative. It is almost as if those who are concerned about their masculinity are overcompensating by emphasizing policies and politicians that are perceived to be more manly. (The red sports car of political endorsements?) This phenomenon was explored in a 2020 study from New York University that found some men’s “concern about failing to meet masculine standards leads them to embrace policies and politicians that signal strength and toughness.” A 2022 study from the same team found that, paradoxically, this was especially true among liberal men, perhaps because they feel the need to prove that they don’t fit the liberal stereotype of not being masculine. This highlights how, even for liberal men, a lack of traditional manliness is viewed as a negative attribute.

			“This shows how powerful these social norms still are and how persuasive they can be even for people who don’t agree with them,” Sarah DiMuccio tells me. She is the lead author of both above noted studies on masculinity and ideology. “Just being aware of a stereotype can impact your behaviour and beliefs.” This can happen even if we know the stereotype is outdated and the associated behaviour potentially harmful. DiMuccio used the example of how men avoid salad because meat, especially red meat, is perceived to be more manly. A 2022 study from the University of Lethbridge showed that men who are worried about not living up to masculine gender norms—what the researchers call “masculinity stress”—were more likely to state a preference and be willing to pay for red meat. “Men can explicitly reject outdated views of manhood but still feel the need to do something about a perceived threat to their manhood,” DiMuccio says. “So, they order the steak.”

			This is another reason that health hokum projected through a masculine- enhancement lens can be particularly problematic. Not only is it playing to (and creating) he- man insecurities, but wrapping misinformation in ideology makes it more likely to spread and be believed—especially among those with the political leaning of Carlson’s audience.

			It is important to recognize that the spread of misinformation—including misleading or inaccurate health- related recommendations—happens across the ideological spectrum, especially at the political extremes. Anti- GMO sentiment, for instance, flows from both the left and the right. Though it is often said that the evidence- free rhetoric about GMOs comes mostly from the left—which, from a political action perspective, is probably true—most studies find both conservatives and liberals believe GMO misinformation. Contrary to what we see happening in our current, post- COVID world, the loudest pockets of the anti- vaccine movement have leaned left.

			At this cultural moment, a large body of evidence tells us the embrace of bunk is more of an issue for the political right. To cite a few examples, research published in 2022 in the journal Nature Communications showed that conservative political elites share more misinformation as compared to those on the left. As do their social media followers—especially those who are ideologically extreme—as compared to liberals. According to a 2023 study that explored how social media platforms facilitate the creation of information echo chambers, most political misinformation exists in a homogeneously conservative corner of the online news ecosystem, which currently “has no equivalent on the liberal side.” A 2021 study from Ohio State University found that those on the political right are also more likely to believe misinformation: “conservatism is associated with a lesser ability to distinguish between true and false claims across a wide range of political issues and with a tendency to believe that all claims are true.” The authors are careful to note that this is likely because—again, at this cultural moment—the misinformation plays to topics that fit the current conservative agenda. And this exposure has a measurable impact.

			It is important to recognize that the conservatives haven’t always been associated with an anti- science stance. According to data from research company Gallup, in 1975, 67 percent of Democrats and 72 percent of Republicans had confidence in science. In 2021, 79 percent of Democrats and 45 percent of Republicans had confidence in science. In other words, the ideological support of science shifted from right to left.

			One of my favourite examples of the degree to which the embrace of misinformation can be influenced by ideological identity—and how fast it can happen—is the Marin County vaccine flip.

			Just outside San Francisco, Marin County is wealthy, educated, very Democratic, and famous for its New Age anti- vaccine stance. This patently science- free approach to public health made the Bay Area neighbourhood the butt of jokes. In 2015, comedian Jon Stewart declared, “They’re not rednecks. They’re not ignorant. They practice a mindful stupidity.” Around the same time, the county was part of a measles outbreak fuelled by unvaccinated children. So, yep, Marin County seemed pretty committed to its anti- vaccine position.

			But during the pandemic, being anti- vaccine became increasingly viewed as a conservative position. A 2021 study by the Kaiser Family Foundation found that Republicans are more than three times as likely to be unvaccinated as compared to Democrats. In the U.S., your political position is more predictive of your vaccination status than race, age, education, or health insurance coverage. (This is a big reason the COVID death rate is significantly higher in Republican jurisdictions.) Anti- vaccine became an ideological vibe that Marin residents didn’t want to project. As a result, Marin County is now one of the most vaccinated places in America. As reported in a piece by Soumya Karlamangla in the New York Times, “Among children 5 to 11, 80 percent in Marin County have both of their COVID shots, more than double the statewide or national rates. The rate among those under 5 is more than five times the nation’s.” A 2022 headline in a local newspaper captures the new Marin County ethos: “Unvaccinated? You’re Not Welcome in Marin.”

			So, while it may seem like I’m unfairly picking on the conservative right (okay, I probably am, but just a bit), that is not the point. We all need to recognize that our receptivity to messaging—especially content that seems to support our concept of what is good and right—is greatly influenced by our ideological world view, insecurities, and self- identity.

			Not long ago I interviewed Kate Starbird, a professor at the University of Washington, for a magazine article I was writing. She is a renowned expert on social media and misinformation. I asked for her top recommendation to help people spot misinformation and navigate our chaotic information environment. I was expecting something about critical thinking or looking at the evidence. Nope. “Tune into your emotions,” she told me. “Instead of just focusing on the content or the source, we also need to tune into how content makes us feel.” Our emotions trick us into believing and spreading content, Starbird explained, even when it is clearly misinformation. If the message plays to our fears or anger or morality, “that’s a good signal for needing to take a closer look, to slow down, and maybe wait a bit before sharing,” she said. And this is particularly so when there is an ideological spin.

			Starbird’s bottom line advice: “Whenever some piece of content makes me feel politically self- righteous—like I’m about to spike a political football—that’s when I know I need to be extra careful about sharing.”

			There is lots of research to back up Starbird’s conclusion. A 2022 study from Spain examined almost 100,000 bits of social media misinformation to map the typical characteristics of what goes viral. The researcher wanted to identify the fingerprint of deceptive content and how it differs from reliable information. It turns out that, on average, as compared to scientifically accurate content, misinformation is easier to process, more emotional, scarier, and focused on morality. A claim that there is an urgent need to irradiate your balls to save your manliness and the entire free world seems to fit this formula pretty well.

		

	
		
			A Good Story

			
				Shows like The End of Men are so patently absurd and filled with so much science- free baloney that it can be difficult to see how anyone could take them seriously. But a good story almost always wins the day. Documentaries, even ones as clunky and nonsensical as Tucker Carlson’s, have tremendous power to persuade.

			I have been involved in the production of numerous documentary projects. It is a creative process I find extremely rewarding. While it has never been the central part of my career, I’ve played a number of roles, including writing, advising on, hosting, being an interviewee, producing, and crafting pitches. Some of these projects got made, such as the two seasons of my documentary TV show A User’s Guide to Cheating Death, and others died an unceremonious death at various places along the path to completion. But regardless of their fate, everyone involved with these projects was almost always focused on one central concern: what story are we trying to tell?

			The “human mind is a story processor, not a logic processor,” wrote psychology professor and author Jonathan Haidt. And this indeed seems to be the case. Humans are hard- wired to respond to narratives. Research using functional MRI scans has shown that when we listen to a story, several areas of the brain are activated. In addition to the language centre, the parts of the brain involved in sound, movement, social cognition, and the prediction of the future are engaged—highlighting the degree to which stories can draw us in and cause us to empathize with the individuals portrayed. A 2020 analysis from the University of Florida of the (truly horrid, please don’t watch!) anti- vaccine documentary Vaccines Revealed describes how the show’s production can “transport viewers into a story, which often leads to formation of an imaginary para- social relationship during and after media consumption.” And this can cause “audiences [to] become both cognitively and emotionally involved in narratives.”

			It is no surprise that documentaries can, for better or worse, have a dramatic impact on our beliefs and behaviours. Their emotional power can stir us to change perspective and to take action, such as attempting a healthier diet or becoming more involved in a social cause. A 2016 study revealed that watching a documentary about the natural environment had a significant impact on both perceptions of environmental issues and donations to relevant causes. And there is some evidence that documentaries can have a lasting impact on news media portrayals and public and political engagement. Researchers from the University of Antwerp found that the BBC documentary Blue Planet resulted in both journalists and politicians mentioning environmental issues regarding the ocean, such as plastic pollution- related terms, more often. It also increased the number of internet searches for related issues. According to the study, which was published in 2021, the interest in these topics was, “for both the media and political agendas, long- lasting.”

			Blue Planet is a beautifully crafted show about a genuinely important topic. Few would argue against the merits of using quality documentaries to affect this kind of change. Indeed, this is exactly what most documentarians hope for. This is what I hope for. But the same storytelling tools that are used to make Blue Planet powerful can be used to push harmful misinformation and conspiracy theories. We know that a slick and creative presentation, the “form over substance” cliché, matters. The production quality of a video significantly adds to its persuasive force. How it is filmed, edited, and narrated can create a dramatic certainty illusion that makes the presented claims feel truer than what the relevant evidence actually shows. And this can happen even when the audience is relatively well informed about the topic.

			In an interesting 2020 study from Sam Houston State University, 160 health science students were shown the popular, fearmongering, and much critiqued film What the Health. The 2017 Netflix documentary misrepresents nutritional science to spin a health- halo- infused tale about how we are supposed to eat, but it often makes baseless claims like suggesting that eating an egg a day is as bad as smoking five cigarettes. Even though the students in the study were studying nutritional science, the documentary still ended up changing their perceptions and stated behaviours. The researchers report that post- viewing testing found that the documentary resulted in a decrease in the students’ knowledge about nutrition and an increase in agreement with incorrect health claims. Many students said that because of the documentary, they would change their diets. Again, these were university students who were studying the topics covered in the film! The authors conclude with this warning: “Documentaries providing health information contradictory to the current body of scientific literature are persuasive and can potentially increase negative health behaviors.”

			The dramatic use of anecdotes is a narrative tool often deployed in documentaries. The journey of one or two central characters might form the narrative arc of the show. Or the documentary might use the experiences of specific individuals to highlight tragedies and harms (e.g., the adverse impact of a particular kind of food or health intervention) or benefits and triumphs (e.g., the magical effects of an allegedly health- enhancing diet or food production approach). Unfortunately, an anecdote, no matter how compelling, is not the same as good scientific data. As noted by the science communication scholar Michael Dahlstrom from Iowa State University, “While science searches for broad patterns that capture general truths about the world, storytelling celebrates the particulars of a single experience, regardless of how representative that experience may be.”

			I am not knocking the use of individual experiences or powerful examples as a way to make documentaries entertaining. If used carefully, stories are a formidable and near essential science communication tools. As Dahlstrom writes, “The power of narrative lies in its ability to create meaning from the scattered facts of reality.” Stories can provide emotional heft and make data more relatable. For example, one moving picture that tells the story of a family grieving the death of a loved one can have more impact than the seemingly abstract reality that COVID- 19 has killed almost seven million humans. Moreover, there is evidence “that narratives can increase recall, comprehension, and acceptance of scientific information.”

			But too often narratives are used in a way that distorts the scientific reality. As mentioned earlier in this book, several studies have shown that an anecdote can overwhelm our ability to think scientifically. The dramatic telling of an adverse reaction to a vaccine. A heartbreaking case of cancer that is associated with a particular compound. These stories can have real sway. But that doesn’t mean they are, scientifically speaking, correct. I’m sure the use of anecdotes to spin isn’t always malevolent or even intentional. For example, in the 2019 documentary Toxic Beauty—a film with a big clean beauty theme—we follow individuals who have used beauty products, including talcum powder, and then developed ovarian cancer. The stories are moving, but the viewer is left with the impression that the connection between the beauty product and cancer is clear and proven. That it is a near certainty. In reality, the science around the safety of talcum powder remains messy. Yes, there have been successful lawsuits and settlements that have awarded billions of dollars. But from a scientific perspective, this means next to nothing. (The courts are notoriously terrible with science.)

			A large 2020 study published in the Journal of the American Medical Association found that “there was not a statistically significant association between use of powder in the genital area and ovarian cancer.” A 2021 review of the available data published in the journal Gynecologic Oncology concluded that there was, at most, “a weak association with ovarian cancer risk.” To be clear, I am not saying that there isn’t a connection. Other studies suggest a possible link. More and better research would be helpful. What I am saying is that, despite the scary takeaway message from the narratives in the documentary, the connection is far from definitive. If it does exist, the increase in risk is likely relatively small, in an absolute sense. But a scientific story of uncertain and underwhelming data is not as compelling or attention- grabbing as an emotional and definitive- sounding anecdote. Still, a narrative that oversimplifies a complex scientific story, even when done for a noble cause, isn’t helpful for anyone.

			Other times, anecdotes are used in documentaries with the clear goal of deceiving the audience and to forward a particular agenda. At the time of writing, one streaming company offers a channel that is nothing but “documentaries” about conspiracy theories, including QAnon and Pizzagate nonsense. We see this again and again and again in anti- vaccine “documentaries” (read: propaganda films) that suggest a link, via the presentation of scary anecdotes, between vaccination and a host of adverse events.

			“The salience of an anecdote can turn a molehill into a mountain,” Jonathan Jarry tells me. He is with McGill University’s Office for Science and Society and someone I frequently collaborate with on science communication projects. Jarry notes that anecdotes are a particularly “effective and dangerous way of convincing us,” as he puts it, that there is a meaningful connection between a disease and exposure to a particular compound. “The ‘after the fact, therefore because of it’ is an error in thinking, and testimonials to that effect can act like gasoline on fire embers. We crave stories like that to inform how we see the world. If I wanted to drive the point home and exaggerate a little, I would say that storytelling is like a drug for the human brain.”

			I love documentaries. They are a powerful and important art form that can be used to generate empathy and understanding on important topics. No matter how persuasive and emotionally compelling a documentary may feel, always ask yourself about the nature of the evidence and how it is being rolled out in the production. Are they relying on shocking anecdotes? Does the documentary place the claims in the context of the broader body of evidence?

		

	
		
			Doing Good and the Certainty Grift

			Despite all the rage, divisiveness, moralizing, and finger- pointing that seem to permeate our world, studies have consistently shown—perhaps not surprisingly, given that humans are social animals—most people do want to do the right thing, even if we don’t all agree on the rightness of each thing. Psychopathic, evil Bond villains are a rare breed. In general, we are motivated to be good. For example, a 2020 study from Ohio State University found that people are motivated to be kind for a host of reasons—a desire to pay it forward, to be seen by others as doing good, to reward someone who has also been kind…the list goes on. All these kindness motivations are remarkably robust. Research has also shown that believing you are kind, ethical, and doing good fosters personal happiness and contentment. Some longitudinal studies have found an association between kindness and longevity. Surveys also consistently find—again, no surprise—that most people want to do what is good for our own well- being and that of our families.

			But there is a massive and depressingly predictable disconnect between wanting to do good and making actual behaviour changes and sacrifices to that end. Survey research reveals the majority of us wish to improve our personal health, to fight climate change, and to help others, but often sustained and meaningful behaviour change remains elusive. For example, when asked, most people will state they need to—and want to—live a healthier lifestyle. Every year, the top New Year’s resolutions are almost always related to health and well- being. Eating better. Exercise. Weight loss. Being more mindful. But despite this focus, according to a 2016 study published in the Mayo Clinic Proceedings, only 2.7 percent of Americans live a healthy lifestyle. Less than 3 percent! As already noted, the confused and chaotic information environment is part of the problem. A 2022 study from Rutgers, for example, explored how conflicting health information impacts health decisions and actions. The study found that those research participants exposed to conflicting health information “made more errors, had overall slower reaction times, and reported greater workload, nutritional confusion, and backlash.” And by backlash, the researchers mean people rejecting emerging health recommendations. This is the “Ugh, it is all so confusing, so I give up!” metric.

			The goodness illusion helps to (cynically) bridge this disconnect by offering a false sense of certainty about both the goal and the best journey to achieving it. Using deceptive health halos, wishful thinking, and scary stories and anecdotes, our all- too- human desire to do what is right for our community, family, and own well- being is exploited for profit, politics, and the pursuit of often evidence- free agendas.
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			PART III

			THE OPINION ILLUSION

		

	
		
			That Earthy Taste!

			It isn’t often you get to talk to the owner of a restaurant that, at one time, was the number one top- rated establishment in the city of London, U.K. Think how competitive that market is and how demanding the tastes of London’s gastronomic elite are. To be the number- one rated restaurant in that rather significant corner of the foodie world is no small feat.

			The restaurant? The Shed at Dulwich. The restaurateur? Oobah Butler. The restaurant’s artisanal, deconstructed, and curated approach to food? Fake. One hundred percent fake.

			The restaurant isn’t real. While there was a rather shabby and garbage- filled shed in the backyard of Butler’s Dulwich home, the eatery existed only in the form of a phone number, a cryptic website, and, crucially, the florid words of his numerous fake reviews on TripAdvisor, like this five- star gem: “The earthy taste and freshness of the food was something else….As the sun was setting, we were offered blankets—we politely declined (one had a stain on it)—but a nice touch, adds to the al fresco feel!”

			Butler is an author, filmmaker, TV host, genial interviewee, and all- purpose prankster. He has invented a phony friendship with Russell Brand to get free stuff. He has BS’d his way into Paris fashion week. He sent a better- looking version of himself to his high school reunion (how brilliant is that?). Earlier in his career, he was paid to write fake reviews on TripAdvisor. That last experience—which he tells me he received “a tenner a piece for”—was a key inspiration for the prank he pulled with the Shed.

			“In theory it makes total sense, doesn’t it? Consensus building. That should be a really great tool for us,” Butler muses after I ask him why so many of us love, trust, and rely on online reviews.

			In a world of information chaos, the idea of consensus has intuitive appeal. Online ratings and reviews provide us with conclusions that feel certain. That feel real. Online reviews are like a shrewd companion we can rely on to nudge us here and away from there on our online journeys. They have become so ubiquitous that we expect them to be present and are a bit discombobulated when they aren’t. From food to tech to clothes to movies to music to books, there are very few consumer spaces where online reviews don’t play a central role. And for e-commerce—an industry that was worth approximately $6 trillion globally in 2022—they have become essential. There is a vast and growing industry, what I call the opinion economy, that leverages our belief in the value of the (allegedly) authentic views of others and that increasingly shapes not only our purchasing behaviour but, as I will show, our tastes and expressions of personal identity. The opinion economy is built on our desire for a beacon of clarity and certainty in our fantastically chaotic information ecosystem. As we will see throughout this section, it stands as one of the best examples of a certainty illusion. It also serves to illustrate how our best hopes for the internet—the frictionless and free exchange of authentic ideas and opinions—can be exploited, distorted, and monetized all with very little recognition or care that it is happening.

			Over 70 percent of consumers, one industry survey found, won’t pull the trigger on a purchase unless they’ve read online consumer reviews. We assume ratings, raves, and rants will be there to guide us through the noise. So many of our day- to- day decisions are shaped by them. Online reviews exist for almost every product, service, and human experience.

			A 2021 survey of six thousand online consumers found “ratings and reviews have become the most important factor impacting online purchase decisions.” In fact, survey participants placed the value of online reviews above price, free shipping, brand, and recommendations from family and friends. The survey found 94 percent of customers ranked it as the single most important factor, and four out of five said they won’t shop on a website unless it has customer reviews. A 2023 study published in the journal Nature found that “the most important attribute for consumers in selecting an online shopping service is star rating.” And studies have consistently found that over 90 percent of consumers use online reviews before making a purchase, and 88 percent say they trust reviews as much as or more than personal recommendations.

			This latter conclusion is fascinating. People trust the anonymous masses—specifically, individuals who looked for and experienced similar hotels, restaurants, sneakers, books, beauty products, etc.—more than the advice provided by a friend or family member. Other studies have found that people trust user- generated reviews more than the opinions of experts. Online reviews may even be more powerful and persuasive than the actual experience with the purchased product or service. As Butler put it when I asked him about the sway of reviews, “people trust TripAdvisor more than the food in their mouth.”

			But where does this power come from? While a complex mix of numerous social and psychological forces are undoubtedly relevant, I think much of it can be attributed to five interconnected (and, as we will see, fundamentally flawed) human tendencies.

			First, research has consistently found that we trust people who we think are like us, often as much as or more than independent and established experts. A customer review that resonates with your values—about, say, cozy and stain- free blankets—may heighten the sense that the reviewer is kind of like you. After all, like you, they are into quirky shed- themed restaurants! Studies have found that this likely evolutionarily engrained propensity to favour “a person like me” extends beyond assessments of trustworthiness. A 2018 study, for example, found that research participants believed that people who were like them—an assessment made solely by reading a few attributes about the other person from a questionnaire—were more trustworthy, moral, competent, and likeable.

			Second, even though anecdotes and testimonials are not a reliable form of evidence (always remember, you need good data!), they can be tremendously persuasive. Studies have found, for instance, that an engaging anecdote can short- circuit our ability to think scientifically. As noted in the last section about documentaries, we are hard- wired to be drawn into stories, especially when they are told by someone we perceive to be like us. Online reviews are basically a collection of testimonials, stories, and anecdotes. A 2015 experiment explored the power of anecdotes in the context of online customer reviews and found that story- like reviews cause higher levels of engagement and, as a result, are more persuasive. This is one reason testimonials are so often used to market stuff.

			The third factor is the “feels real” vibe I noted above. People know a car salesperson has an agenda to push products for profit. We all know advertisements and paid endorsements are biased. Online customer reviews, however, have the aura of being real and raw and independent and therefore reliable. The unfiltered truth. They are seen to be authentic. A 2020 study explored the role of reviews on travel websites and their impact on customer intentions. The researchers concluded that the “perceived authenticity” of reviews was the most critical variable.

			Fourth is that consensus building notion underscored by Butler. The belief in the “wisdom of the crowd” is strong. Probably the most famous example of this phenomenon is the 1906 experiment by Charles Darwin’s cousin, Francis Galton. He asked hundreds of villagers to guess the weight of an ox. While everyone got it wrong, the average of all the guesses was almost exactly right. Since then, the idea has gained momentum. Research has consistently found that a perceived consensus—as represented by, say, a star rating system—can have a significant impact on beliefs and behaviour. A recent survey of people who use online reviews paints a picture of their appeal that aligns closely with Butler’s speculation: “Consumer reviews, and popular opinion in general, sum up the wisdom of the general population and serve it as a means of collective intelligence, giving shape and structure to the wealth of information out there.” Online reviews are basically a massive guess- the- weight- of- the- ox movement that mobilizes the belief that averaging opinions nudges us closer to the truth.

			Finally, online reviews cater to our desire for quick and easy answers. Our information environment is chaotic and fast- paced. Many of our lives are chaotic and fast- paced. We only have so much attention to spare. Online reviews, especially that easy- to- interpret five- star rating system, give people immediate access to seemingly useful and actionable information. In the competitive attention economy, anything that creates an easier path to decisions has a leg up. They cater to our desire for certainty.

		

	
		
			The Opinion Economy

			
				Butler began the campaign to make the Shed the most sought- after hole in the wall with the purchase of the $13 burner phone he needed to get verified on TripAdvisor. He built a website, which is still up as of this writing and which notes the Shed is an “appointment only” establishment. After all, you wouldn’t want anyone popping by to discover the sham. Instead of traditional meals, the menu is comprised of moods, such as Comfort (“Yorkshire blue Macaroni and Cheese seasoned with bacon shavings and served in a 600TC Egyptian cotton bowl”) and Love (“A meal that makes your heart swell”). Butler also added a few artsy- looking photos of the offerings. And they do look yummy, even though they were created using things like shaving cream and toilet bowl bleach cakes.

			When he started his experiment, the Shed was ranked as the 18,149th restaurant in London. Dead last. He kept posting bunk reviews from different computers and had other people post reviews too, and within a few months, he’d jumped to a rank of 156. His bogus restaurant became a thing. It seemed quirky. Exclusive. People wanted in.

			His burner phone started ringing. A lot. “I experienced first- hand the power of [online reviews] by the hundreds and hundreds of customers who tried to book. From all over the world,” Butler said. These requests were all met by Butler with some version of a terse and vaguely impolite brush- off—“So sorry, but we are all booked up right now”—because top- rated restaurants don’t need your business. He told me when he was speaking at a conference in Norway, he learned someone in the audience had tried to book the entire restaurant for a work event. “This is nuts! How much were they going to spend on it? All based on a complete fabrication,” he says with a chuckle.

			While the simple equation that good reviews mean more business generally holds in most circumstances, there are interesting caveats. Our relationship with those stars, rants, and raves can get complex. A 2016 study found that if reviews are too good—say, all five- star raves—sales numbers decrease. There is a sweet spot around 4.2 to 4.5 stars. That seems to be the believably good Goldilocks zone. Reviews that touch on both the good and the bad are perceived to be more credible and, as a result, more persuasive. Butler’s “stained blanket” complaint in the above fake review offers a nice “This is authentic and balanced!” touch.

			Ewa Maslowska is a professor of advertising at the University of Illinois and the lead author of the above noted sweet- spot study. She told me that almost everyone looks at the star rating, but “people pay more attention to the actual [written] reviews when it is a big decision.” In 2020, her team used eye- tracking technology to assess how people read online reviews. While all the research participants quickly scanned the star rating—likely because it doesn’t take much time or mental energy to process it—many also spent time on both the review text and information about the reviewers, which supports the idea of the persuasive force of “someone like me” and “wisdom of the crowd” phenomena. People want to know why a particular rating was given (do the reasons seem authentic, and do they resonate with my values?) and who the reviewer is (is this someone like me?). In addition to “wisdom of the crowd” consensus—summarized in the star rating—we look for specific reviews that speak to us.

			The bottom line is that reviews matter to customers, but they matter even more to the businesses, products, services, and entertainment that is being reviewed. A 2016 analysis by Harvard Business School found that just one extra star on Yelp can increase revenue for a restaurant by 5 to 9 percent. Part of this increased business might be due to the fact that approximately 70 percent of online consumers set a rating filter when shopping or looking for a business, and the most common filter setting is four stars. If you are a service or company selling a product with less than a four- star rating, you won’t even be seen by most people.

			The Shed at Dulwich was seen. Often. At least as an online avatar. On one day, about six months after Butler started his prank, his TripAdvisor page had received 89,000 views. The reason? The Shed was the top- rated restaurant in the city of London. Driven by nothing more than authentic- sounding fake reviews and strategically indifferent responses to reservation requests, Butler had pushed his non- existent restaurant to number one.

			I recognize that Butler’s clever hoax is hardly concrete evidence of a wide- ranging system failure (more on that evidence below). But it is a dramatic and hilarious illustration of both the role of reviews in our lives and how they can be easily manipulated and, as a result, fail to provide what we expect of them.

			“It is depressing, isn’t it? This journey we’ve all been on,” Butler says after I ask him what his experiment says about the current information environment and our quest for certainty. He seems genuinely deflated by this realization, particularly the disconnect between, as he puts it, “the idea of the internet and what it should represent versus the reality that it’s starting to look more and more like the rest of society than a panacea.” All those forces that have long pushed us in the wrong direction—money, social climbing, ingrained biases, prejudices, petty ideological positioning, vanity—still, far too often, win the day. The information super- highway hasn’t made things better or more authentic; it has just commodified an illusory version of those things. It has taken our desire for authenticity and certainty and created a vast and largely unregulated illusion- filled opinion economy.

			Butler once said that the world of online reviews is a “false reality that everyone takes completely seriously.” I think this exactly captures the absurdity of this situation. It is like we are living in the opinion illusion Matrix. But how bad is it?

		

	
		
			Fake It until…Well, Forever

			
				Let’s start with perhaps the most obvious issue. The one so dramatically highlighted by the Shed caper. Many online reviews are straight- up fake. And by fake, I mean not written by a true customer. It was either purchased, generated by an AI- powered bot, or written by someone with an ulterior motive, such as wanting to sell stuff or, at the other end of the motivation spectrum, trying to hurt a business, product, or service.

			Estimates on the frequency of fakes vary greatly. A 2019 analysis that used an online detection tool called Fakespot concluded that, on average, 39 percent of product reviews are unreliable, with posts about apparel (46.2 percent), home decor (45.6 percent), and electronics (42 percent) being particularly bad. Others have suggested the number may even be higher. A 2022 industry analysis suggested that 61 percent of reviews about electronics “have been deemed fake.”

			Saoud Khalifah, the CEO of Fakespot, tells me that their team estimates “about 30 percent of the reviews on Amazon are unreliable to consumers.” While there is variation between platforms, and certain categories of products fare better or worse, “no platform has zero fake reviews,” Khalifah says. “It is basically a wild west of misinformation.” Other experts I talked with suggest the range of verifiable fakes is lower, around 15 percent. But they all quickly qualified that assessment with the caveat that it has become increasingly difficult to identify fakes. In other words, there is very likely more fakes than we all, including the experts, realize. The estimation I see most often hovers around 25 to 30 percent.

			Another way to look at the issue is the degree to which the average star rating is boosted by fake reviews. A 2019 analysis by The Hustle found that for some products, such as electronics, untrustworthy reviews boost ratings by anywhere from 0.5 to almost a full star. For headphones, for example, the average trustworthy rating was 3.99 stars, but when you add the fake reviews, it rises to 4.89. Again, this analysis assumes that they can tell when a review is untrustworthy, and they probably often can’t. That means the gap in the average star rating between only the real reviews and all reviews is likely even larger.

			The incentive for companies to generate positive reviews is intense. On a global level, trillions of dollars are in play. Almost the entire consumer economy has a horse in this race. Good reviews translate into profits. Alas, studies have consistently shown that generating fake or “incentivized” positive reviews (more on that below) works. An analysis by the World Economic Forum (WEF) estimates that fake online reviews influence the $791 billion of online spending that happens per year in the U.S. alone and directly impact, the WEF estimates, about $152 billion in spending. A 2021 study by Davide Proserpio, a professor of marketing at the University of Southern California, and his colleagues explored the market for and impact of online reviews. Their work found, no surprise, that “rating manipulation is an effective strategy for generating a substantial boost in ratings, keyword position, and ultimately sales.” As a result, “firms therefore have a strong incentive to continuously improve and perfect their manipulation strategies to avoid detection.”

			The other way that fake reviews help companies is to increase their search rankings. This is critical to improving the awareness and visibility of a product or service. Google explicitly states that online reviews impact its approach to rankings. Good reviews might mean the difference between being on the first page of search results or on the second or third page. The first page sucks up about 95 percent of web traffic. (As the joke goes, where’s the best place to hide a dead body? On the second page of a Google search.) The financial incentive to get on page one is extreme. Once you realize your competitors are likely doing the same thing, you might find yourself in a review- manipulation arms race.

			Research by Sherry He, a PhD candidate at UCLA’s Anderson School of Management, shines a light on the massive but illusive fake- review industry. She has investigated the use of Facebook to recruit individuals to write fake reviews for products sold on Amazon. Suffice to say, she found a lot of recruiting. “We estimate there are 4.8 million [recruitment] posts in a year,” she tells me when I ask about the scope of the problem. “And we only observed Facebook groups, which is a semi- public channel. We cannot speak of private fake review recruiting channels.”

			It often works like this: a person is recruited to post a fake review and is paid usually in the amount of the cost of the product being reviewed. Some companies also give reviewers a small commission—once they provide a screenshot of a realistic- looking five- star review. To avoid detection by platform algorithms designed to identify and remove fakes, the recruits are told to search for and buy the products themselves. This means Amazon, for example, notes their purchase as a verified one, and their review looks as authentic and organic as possible.

			Not only do fake reviews lead to a significant increase in average ratings and sales rank by inflating the number of high reviews, they can also influence how legitimate reviewers rate a product or service. The anchoring effect is a cognitive bias that can influence how we value things. Say you have a mediocre meal at a local restaurant after seeing that the restaurant’s average online score is 4.8 out of 5 stars (perhaps inflated by fake reviews). That is your starting reference point. The anchor. In that context, you might feel like your relatively run- of- the- mill experience deserves a four- star rating. That is almost a full star below the restaurant’s average, after all, but four stars isn’t all that bad, right? Even if your rating pulls their overall score down, that restaurant’s rating will probably still be higher than 4.5. But if the anchor is, say, 3.5 stars, you may feel like three stars better reflects your experience. After all, your experience was unexceptional. Thus, to ensure a higher anchor score, businesses may feel compelled to get a bunch of five- star raves up on the scoreboard. The research shows that the anchoring effect works: fake and manipulated reviews have an impact on both review judgments and purchasing behaviour.

			Of course, government regulators around the world are familiar with these kinds of shenanigans and have taken steps to respond. In April 2022, for instance, the U.K. made regulatory moves to make it illegal to write or post fake reviews. It was probably already illegal—as it is, technically, fraud or false advertising—so this seems more a “for emphasis” move. The U.S. Federal Trade Commission (FTC) is also not a big fan of fake and manipulated reviews. In October 2021, the FTC issued a press release to put the world on notice that it was going to crack down on fake reviews and “misleading endorsements.” And it seems to be walking the talk. In February 2022, the FTC commenced lawsuits against two companies that are major fake review brokers. The companies coordinate and profit from the posting of fake customer reviews on platforms such as Amazon, eBay, Walmart, and Etsy. The FTC has also taken action against companies that have supressed negative reviews or instructed employees to write authentic- looking positive reviews for the products they sell.

			While this kind of action by the U.K. government and regulators like the FTC is certainly needed and welcomed, the gargantuan scale of the problem—and the billions of dollars in play—makes such moves seem if not totally futile, then little more than symbolic. “It is very hard to police everyone, and the fake reviewers are getting better and better,” Davide Proserpio tells me. And by “better and better,” he means the fakers know how to ensure that the reviews look more and more authentic, thus making it difficult for either you or me or anyone, including a platform’s algorithms or academic experts, to ferret them out. “The number of fake reviews is increasing all the time,” Proserpio said. “This is going to be a very hard problem to solve. It is going to take a long time.”

			Curtis Boyd, a data scientist and the head of the Transparency Company, an initiative with the explicit goal of stopping the spread of fake reviews, tells me the same thing. “Selling fake reviews is a multi- billion- dollar business. Almost every industry is affected by it,” he says. “Doctors, lawyers, preschools, everything.” And like Proserpio, Boyd is not optimistic regulators can have a meaningful impact; the incentives to create and use fake reviews are too formidable. And he also agrees that the fakers are “getting better and better at making them look real.”

			Platforms like Google, which is the biggest source of online reviews, say they remove millions of fake posts every year. Boyd tells me his research team estimates that Google removes about 180,000 bogus reviews a day, which gives you a sense of the extent of the problem. But despite that impressive number, Boyd doesn’t think it is making a dent. “That’s just the tip of the iceberg.”

			Because fake reviews help everyone profit along the marketing food chain, there is little incentive to take meaningful action to remove the unreliable noise, says Boyd. He calls this the fake review cycle. It works like this: a business (a restaurant, shoe store, law office, toy manufacturer, etc.) purchases fake reviews, which results in that business selling more products or services. This, in turn, makes more money available for marketing, and often the business spends it on the platform hosting their fake reviews because it is likely where the increased sales are coming from. As a result, fake reviews become profitable for the platforms hosting them, the advertisers, the businesses creating them, and often the individuals writing them—but not you and me, the real customers. In the end, as noted in a 2021 article by Boyd in which he maps out this vicious cycle, “turning a partial blind eye to review fraud generates a win- win for big tech and their advertisers. Consumers are getting the short straw.”

			Let’s pause here and put this reality in the context of the broader theme of this book. The information economy has been incentivized to exploit our desire for authentic, reliable, and informed opinions to the extent that those opinions are no longer authentic, reliable, or informed.

			

			—

			
				To make matters worse, many of the reviews that aren’t blatant phonies are often far from truly independent or authentic. A significant portion of all reviews are influenced by or even the direct result of incentives provided by the businesses being reviewed. One 2021 industry survey found that 17 percent of consumers recall being offered a discount for a review and 6 percent were offered cash. I would argue that the resulting reviews wouldn’t count as truly fake, since the reviewers aren’t being paid to deceptively produce a good review. They are being incentivized to create one, good or bad. The concern is that the incentive nudges the rating and review’s tone toward the positive. Should you perceive a review of, say, a new toothbrush as authentic and independent if the company that makes the toothbrush paid for the review? The answer, just to be clear, is no.

			Research has consistently found that paying for reviews, even a small amount, increases both the number of reviews and the average rating, the latter by as much as 40 to 70 percent. But this bump comes at a cost. Studies have also found that if customers know the review has been incentivized, they trust it less than an organically produced review. The core value of the review—the honest assessment of a product or experience by a regular person, perhaps someone like you—is perceived to be compromised by the encroachment of the norms of the market. People intuitively recognize the inherent conflict of interest at play.

			In the aggregate, however, it is likely still worth it for companies to incentivize reviews—which, by the way, the Federal Trade Commission says should be clearly disclosed in each individual incentivized review. Getting more people to review helps ratings (including leveraging cognitive biases like the anchoring effect) and ultimately sales since few consumers realize the big role incentives play. But you should know that that glowing review of the fancy new toothbrush might have been purchased.

		

	
		
			Biases in the Machine

			Even with authentic and honest reviews—that is, reviews that aren’t fake or incentivized—there are a host of reasons we aren’t often getting a balanced appraisal of quality or value. Many things that have nothing to do with the objective characteristics of a product or service can impact a reviewer’s perception and posted opinion. Was a favourite song playing while the reviewer was writing the review? Did the reviewer just get in a fight with their romantic partner? Was the reviewer pissed off because of a bad internet connection? Was Nickelback playing in the background when the review was written? Was the reviewer a man or a woman? Was the weather bad?

			Yep, the weather. A clever study from 2022 looked at a large dataset of online restaurant reviews and correlated the rankings with the weather at the location where and when the review was written. They found that rainy days drag down the ratings. “Reviews were lower when reviews were written while it was raining,” the researchers concluded. Which also means, of course, that sunny day reviews might be sunnier than justified by the objective qualities of the product being assessed.

			There are a host of biases that can greatly skew reviews. A 2021 study—with the appropriate title “Real Men Don’t Buy ‘Mrs. Clean’ ”—found that men devalue products with names that have a feminine vibe. As the authors of the study bluntly put it, “men are negatively biased against female brands.” The authors speculate that this strong gender bias is due, at least in part, to the unconscious application of something called the precarious manhood principle, “whereby men feel gender role anxiety and will go to extra measures to maintain, preserve, and sustain their sense of masculinity.”

			Culture can also sway the tenor and conclusions of a review. Someone from, say, Germany may appreciate different characteristics in a product or service than someone from the United States. A 2021 analysis looked at over 700,000 online hotel reviews from customers from over one hundred nationalities. If you think most people are open- minded about experiencing a range of cultural perspectives, um, nope. Basically, the more significant the cultural distance between the customer and provider, the lower the average of the customer review. For most, the cultural differences translate into lower levels of satisfaction with the experience, which are then reflected in the online reviews, especially if they are anonymous. As noted by the authors of the study, this is because customers feel “less constrained and therefore feel free to give more conservative evaluations to the reviewed services.” I’m speculating here, but I suspect that really means people feel more comfortable displaying their cultural prejudices.

			For hotel reviews, who you are hoteling with, as opposed to the quality of the actual hotel, is one of the strongest predictors of the kind of online review you are likely to leave. A 2017 study looked at over 100,000 online reviews for over three hundred hotels in New York City. Those travelling as a couple left the highest ratings (average rating 8.19 out of 10) and, no surprise here, those travelling for work left the lowest (average rating 7.61). The researchers were able to rank hotel satisfaction based entirely on traveller group. Couples ranked highest, followed by friends, family, solo, and those grumpy business travellers in last place.

			Brand name and price also impact reviews. All else being equal, something that costs more and is produced by a recognizable brand gets a higher review. Donald Lichtenstein, chair of the Division of Marketing at the University of Colorado tells me, “Based on our evidence, reviews are heavily influenced by brand name and price, whereas experts’ ratings [like those by Consumer Reports] are not.” This is no surprise. Pricing is a powerful cognitive bias and can shape how we perceive the world. Simply placing a higher price tag on an average bottle of wine, for example, causes people to like the taste of the wine more. It works in the opposite direction too. A 2005 study found that consumers who paid a discounted price for an energy drink derived less measurable benefit (that is, the likely caffeine and placebo induced ability to concentrate and solve puzzles) than consumers who purchased the exact same product at full price. This has been called the marketing placebo effect. As Professor Lichtenstein’s study found, it can have a significant impact on the content of reviews.

			Our opinions are also shaped by an online herd mentality. When leaving a review, we are influenced by previous reviews, a tendency known as social influence bias. A 2013 study by a team at the Hebrew University of Jerusalem explored this phenomenon by randomly manipulating online comments. Some users saw more positive responses as compared to a control group. What they found was that positive social influence—that is, seeing other positive reviews—“increased the likelihood of positive ratings by 32% and created accumulating positive herding that increased final ratings by 25% on average.” A 2021 study looking at social influence bias came to a similar conclusion: “customers who are not used to writing online reviews are more prone to [social influence bias] than customers who frequently write online reviews.” Of course, like the anchoring effect noted above, leveraging that herd mentality is yet another reason fake and incentivized reviews are so valuable to businesses. If they can create the impression that everyone loves something, you may feel compelled to say you love it too.

			This social influence phenomenon is a big reason why the “wisdom of the crowd” appeal of online reviews is misplaced. While the phenomenon is real, as demonstrated by Galton’s simple ox experiment, for it to be helpful each bit of “wisdom” must be independent—that is, not influenced by the opinion of other online reviewers. Research has consistently shown that knowledge of the views of others narrows and biases the diversity of opinions. The herding of opinions makes a crowd less and less wise.

			Finally, remember that the authentic and verified online reviewer bought the damn thing or went to the hotel or spent a ton of money on a fancy meal. As a result, the reviewer is more likely to say they liked it. That’s the choice supportive bias at play, also known as post- purchase rationalization. It is hard to be truly objective about stuff we’ve already invested in. No one wants to feel like they’ve made a bad decision. Five stars!

			

			—

			“A hole. A very, very large hole.” One- star review of the Grand Canyon.

			“Trees block view and there are too many gray rocks.” One- star review of Yosemite National Park.

			“Save yourself some money. Boil some water at home.” One- star review of Yellowstone National Park.

			Another major problem with online reviews? The reviewers. Who writes reviews, and why did they feel compelled to write them? The reality is that very few of us take the time to review stuff (though many more say they write reviews). People who do write reviews are usually at the extremes. They either love a product, service, or experience, or they hate it. Online reviews are not a random sampling of consumers. On the contrary, reviewers represent a highly biased sampling of public opinion. Almost everyone looks at star ratings and reviews, but, as Professor Maslowska says, “only a small percentage will have the intrinsic motivation to write [a review].”

			A study from MIT Sloan School of Management looked at online reviews for a prominent apparel company and determined that only 1.5 percent of the customers wrote a review—that is, fifteen out of every thousand customers. While there is undoubtedly significant variation between industries and platforms (in my research I saw estimates ranging from 1 to 40 percent), the general theme remains. Reviewers do not represent the average consumer. They don’t provide the wisdom of the crowd. They provide an average of mostly raves and rants.

			The above one- star reviews of U.S. national parks highlight the problem. These negative assessments are from a project by Amber Share, an artist who used these absurd (and very real) reviews as inspiration for a unique series of illustrations of national parks. Her project—which is called Subpar Parks and includes beautiful posters that depict both an image of the relevant park and the damning review—works because we all know the reviews are ridiculous. As the artist mused in an interview with the Washington Post, “Was it possible that someone had visited the Grand Canyon and only seen a very, very large hole?” Sure, the person who doesn’t like grey rocks probably shouldn’t have gone to Yosemite, but online review systems do not filter out bad or weird or esoteric tastes. So, these kinds of polarized impressions remain and pollute the online review ecosystem. Consider this: a scientifically accurate representation of consumer experiences would require a relatively large and random sampling (i.e., not just those with extreme experiences) of consumers.

			Another kind of online consumer who can distort reviews is the “super contributor.” You may know one of these individuals. Reviewing things is part of their personal identity. It is what they do. Perhaps they have a social media presence or feel that they are an expert traveller or foodie or fashionista, and dammit, they are gonna let the world know how they feel via online reviews and social media posts. These super contributors can make up a large hunk of the reviews, and their comments become more a form of personal expression—and perhaps brand building—than a sincere assessment of the product or experience. In other words, the review is more about signalling something about them, such as wanting to be seen as an expert, than the product or experience. Because their reviews are often written in a more authoritative voice (justified or not) and with a professional feel, they can be disproportionately influential.

		

	
		
			“My Dream Is Over…”

			
				Aside from the above diatribes about unimpressive national parks, most of my analysis thus far has been about unreliable positive reviews. Those five star- ers. But we should also consider the impact of the less- than- genuine negative reviews. Those nasty one- star rants can have a big impact on how the public perceives a business or experience. Survey research has consistently found that over 90 percent of people say that negative reviews make them less likely to use a business, and a 2021 survey found that 94 percent of consumers say that a bad review has convinced them to avoid a business.

			Targeted online negativity happens for a host of reasons, ranging from anger to politics to money. A 2016 study of Yelp restaurant reviews found that nearly a fifth are fake and that, no surprise here, economic factors often drive the decision to commit marketing fraud. As concluded by the authors of the study, “organizations are more likely to game the system when they are facing increased competition.” This often means posting fake negative reviews about competitors—especially if they are in a similar geographic region. Another study used over 2.3 million reviews of almost five thousand hotels and found that, alas, posting fake reviews of competitor hotels can be a very effective strategy. They found that posting as few as fifty fake negative reviews is often sufficient to surpass a competitor in terms of online visibility. Because more visibility means more profits, the incentive to continue this practice is intense.

			Fake negative reviews can also be used to hurt individuals or entities for ideological reasons. A good example of this phenomenon is when anti- vaxxers spam pro- vaccine businesses or products with negative comments.

			I’ve personally experienced the wrath of anti- vaxxers—including receiving one- star reviews for a book that hadn’t been released yet. Another book about vaccination hesitancy that I published pre- pandemic received one- star anti- vax reviews (“propaganda,” “in it for the money,” etc.) and a post- pandemic one- star threat that “Nuremberg is coming” (i.e., I will be executed) due to my public support of COVID vaccines, a topic that wasn’t even covered in the book being reviewed. The same kind of thing happened to a TV documentary series I hosted. The one- star reviews ranted about stuff that wasn’t even in the show.

			For me, this one- starring strategy is certainly aggravating and likely had an impact on public perceptions of my books and show, but for a small business, it can be fatal. A local café, a few miles from my home, decided to maintain a proof of vaccination policy after the provincial government ended its COVID mandate policy. “I want to be able to feel safe myself and have my customers be able to sit down and enjoy a meal without having to worry,” the owner was quoted as saying. Almost immediately, an online backlash occurred. Within days, there were dozens of one- star reviews posted about the café. Despite this intense negativity, the owner remained confident. “I think we’re strong, we’ve pushed through, and I think we can survive and keep going,” he said at the time.

			Less than a month later, the café was out of business. “My dream is over,” their website read.

		

	
		
			Bottom Line: Often Wrong

			
				So, online reviews are often (very often) fake, biased, polarized, and influenced by everything from cultural norms to herding behaviour to bad weather to hate and ideological agendas. But despite all the twisting influences, are they still, well, accurate? That is, do they still provide some reasonably objective truth about the quality and value of a product or service?

			While this may seem a straightforward research question, it isn’t. Many products have a host of subjective qualities—aesthetic appeal, taste, etc.—that make an “Is the review accurate?” analysis challenging. Is there an objective expert opinion about, say, the best colour for a beach towel? Would the expert review be more accurate than the opinion of a beach towel novice? Not really. So, comparing expert and consumer opinion on items like beach towel colour is pretty meaningless. However, for many products, such as cars, computers, phones, electronics, and household appliances, independent expert opinion is likely relevant in an assessment of quality.

			A fascinating study from 2016 looked at over 1,200 products and compared consumer online reviews with assessments done by Consumer Reports, which, though far from perfect, is a commonly used measure of objective product quality. As noted by the study authors, this is because of “the impartiality and technical expertise of the [Consumer Reports] organization.” The study found a significant lack of agreement between online reviews and the opinions of the experts at Consumer Reports. For example, products with higher star rating on Amazon only received a higher score from Consumer Reports 57 percent of the time. In other words, agreement between experts and consumer reviewers was only just a bit better than flipping a coin.

			In addition, the researchers found that online reviews did not predict “prices in the used- product marketplace,” but Consumer Reports scores did predict resale value. The researchers note “average star ratings bore essentially no relationship to used prices.” This is a pretty damning conclusion, especially if you are a believer in the power of market forces to tease out the good from the bad. Put another way, online reviewers did not agree with either the experts or the marketplace.

			Why the large disconnect between experts and online reviews? In addition to all the reasons mapped out above, the reviews done by experts at Consumer Reports often also involve a comparative component. As Professor Lichtenstein, one of the authors of the study, tells me, “Users [are generally] doing a single product evaluation, and Consumer Reports is doing evaluations relative to the range of products in the product class.” This makes the expert report a more meaningful assessment of quality. Comparisons matter. A product might be acceptable—so a reviewer gives it a good score—but is it better or worse than a competitor’s product?

			Professor Lichtenstein also notes yet another reason online reviews can be less than ideal: timing. “[Consumer] reviews are often done right after purchase, before the reviewer has had full experience with the product,” he says. Expert reviews, on the other hand, often involve a more rigorous, long- term, and systematic evaluation.

			

			—

			
				Now, the statistically minded out there might be thinking, Yes, yes, there are many biases impacting online reviews, but if there are lots and lots of reviews—all these biases will balance out and we’ll get some semblance of a valid picture of public opinion. Alas, while compiling thousands of reviews may nudge the overall picture in the right direction, huge numbers alone won’t save the day. When so many forces twist such a large percentage of the ratings, you can’t fix the problem with quantity. The garbage in, garbage out statistics truism gets magnified unless the twisting forces—fraud, biases, ideologically motivated rants, posturing, etc.—are addressed on a relatively large scale. Given economic incentives to not address them, there are reasons to be pessimistic about meaningful progress.

		

	
		
			Reviews of Professionals? Even Wronger

			Consumer reviews of professionals, such as physicians, lawyers, dentists, psychologists, etc., provide another example of the distance between online reviews and objective quality. As with so many areas, consumer reviews of professionals are becoming increasingly influential. A 2021 survey of over one thousand Americans found that ratings and reviews were the number one factor influencing their choice of a physician, with 84 percent saying they would not see a physician with a less than four- star rating. In a 2018 survey, 95 percent of Americans and 97 percent of millennials said they found online physician reviews reliable.

			These numbers are shocking when you consider that research has consistently shown that online reviews of physicians rarely have any relevance to actual clinical outcomes. A physician with a high ranking doesn’t guarantee they’ll be a good physician. For example, a 2020 study explored this exact question by comparing online reviews of physicians to how the patients’ health issues turned out. Does having a high online rating matter? Nope. The authors conclude that “there is no clear relationship between online reviews of physicians and their patients’ clinical outcomes.” Another study found no correlation between online reviews and clinical outcomes for total knee replacements. As a result, the authors advise that patients should “exert caution when interpreting ratings on these websites.” A 2018 study by a research team from Cedars- Sinai Medical Center compared online patient reviews with an assessment of the relevant clinical care by physician peers. Basically, they compared patients assessing experts with experts assessing other experts. They found that the online ratings “do not predict objective measures of quality of care or peer assessment of clinical performance.”

			There are a bunch of reasons for this well- established disconnect, but the main one, as highlighted by that last study, is this: unless you are a physician, how the hell do you know what a good clinical decision looks like? There is usually a large asymmetry in knowledge. That is kind of the point of going to see an expert. You aren’t picking a beach towel or a coffee shop. You are looking for a physician to provide evidence- informed advice about your health. As my University of Alberta colleague, health economist Christopher McCabe, mused, “If consumers’ assessment of the quality of health care was accurate, one would have to wonder whether medical training was necessary.”

			Also, the unfortunate experiences that might influence patient reviews are often either completely or somewhat out of the control of their physicians or healthcare institutions. Adverse drug reactions. Unsuccessful treatment protocols. Complications that arise despite everything being done well. In healthcare, bad stuff happens. Really bad stuff. My personal experiences with the healthcare system are almost uniformly one- star terrible. Ditto for my immediate family. But in most (but not all, a point I’ll come back to) of these situations, I genuinely believe the healthcare providers were doing their best. But how do I know? I don’t.

			My wife is a physician. Her sister and brother are physicians. My son is a physician. My daughter is in medical school. I work in the healthcare space doing research in large interdisciplinary teams that involve clinicians and biomedical researchers. I study healthcare topics. Despite being surrounded by an abundance of healthcare knowledge, I have only a vague (and my wife would say I have zero) idea of how to evaluate the relationship between a personal clinical outcome—good or bad—and the actions and skill of a particular physician.

			Some research has found, not surprisingly, that online reviews are often consistent with actual patient experiences, especially at the level of the organization. In other words, patient reviews can reflect what it is like to be a patient at, say, a local hospital. But a patient’s experience—while certainly something that healthcare providers and institutions should always consider—may have nothing to do with the quality of the clinical care or advice a patient receives.

			When I was in university, my mother had cancer. While in hospital for treatment, she started experiencing severe stomach pain. Her physician thought her discomfort was related to her underlying condition. My mother—who was still relatively young at the time—was a woman with cancer and this was her time, or so her medical team seemed to think. The attending physician was kind to my mother and me. But it was a horrific experience, especially as the pain intensified. My girlfriend, the woman who is now my wife, was in medical school at the time, and she insisted to anyone who would listen—and to those who wouldn’t—that my mother’s pain had nothing to do with her cancer. It was a ruptured bowel that needed to be treated immediately. Immediately. She was right. My mother had emergency surgery and lived for another year. She passed away peacefully at home. I was holding her hand. Had Joanne not been there to correct the physician, my mother likely would have died, perhaps within days or even hours, in a not- very- peaceful manner.

			I also would have been unaware—at least at the time—of the medical error. As such, if asked, I might have given the physician a five- star review. He was compassionate, attentive, and seemed to be doing his best to provide comfort and care to my mother.

			My review immediately after I found out how badly he’d screwed up?

			One star.

			As my mother was recovering from her surgery, the physician found me in the waiting room. He took me aside and apologized for his error. I can’t remember exactly what he said, but I vividly remember the intensity of the moment. He seemed crushed. Genuinely and deeply sorry. While I was still confused and angry and worried and sad and lost and to- the- bone exhausted, I was grateful for this remorse.

			Still, in that moment, one star.

			I recount this story because it underscores both the flaws in using consumer- style online reviews for complex, expert- informed interactions and the potential harm our obsession with reviews might inflict. The rise and influence of patient reviews may cause an inappropriate shift away from the ethical obligation placed on physicians and institutions to focus on the best interest of patients toward a more consumer- oriented ethos. You want a physician who will provide the best, most science- informed advice, even if that advice is tough to hear and unlikely to make you feel five- star happy. Of course, even difficult conversations about things like drug dependencies, weight management, smoking cessation, and the futility of treatments should be done in a respectful and caring manner that is responsive to the patient’s values and culture. But physicians have a legal and ethical obligation to have those hard- to- hear conversations, an approach that does not always produce happy “customers.” As noted by Kaci Durbin, a physician critical of the patient review system, “If a customer is willing to spend $100 on a shirt that looks terrible on him, the boutique owner does not have a moral obligation to tell him he looks awful.”

			Physicians also have a clear duty to tell patients when things go wrong—an essential requirement for both respecting patient autonomy and improving patient care. Again, the growing sway and ubiquity of online reviews seems unlikely to incentivize this obligation. Would a chef come out of the kitchen to tell you he dropped your chicken on the floor after you had eaten and enjoyed the meal? “Damn, that chicken was good. Unique taste.”

			Another reason consumer- oriented online reviews of experts can be particularly problematic is that they are even more polarized than other online reviews. A 2019 analysis of over 1.5 million reviews found that as compared to reviews for other businesses, like restaurants or hotels, physicians are 64 percent more likely to receive a five- star review, but 194 percent as likely to receive a one- star review. This makes total sense. We often engage physicians for very personal or stressful issues. When things go well, we are tremendously grateful. When things go poorly, we are tremendously frustrated and upset. So, these reviews are an even more biased and skewed sampling of opinion than most online reviews. (And, of course, I could go on and on about fake—both good and bad—physician reviews.)

			No surprise, research has shown that most physicians hate online reviews. From their perspective, they increase workplace stress, are inaccurate, and hurt patient care. Some have gone so far as to successfully sue patients who have, in their opinion, defamed them online. One survey found that 90 percent worry about the potential impact of negative reviews, which is not something you want your physician thinking about when they should be focusing on having an honest conversation about your health! There is also a Change.org petition that, at the time of this writing, had been signed by nearly fifty thousand physicians asking for the “immediate withdrawal of ALL doctors and providers…from being reviewed on these online review sites” because, in part, they feel that physicians “should not be pressured to do things to get good reviews. We want to provide medical care not customer care.”

			I want to be crystal clear: how physicians and other healthcare providers treat patients matters. Patient opinions about their experiences matter. Dismissive attitudes, poor communication skills, a chronic lack of time for meaningful clinical exchanges, and gender, weight, and racial bias are just a few of the patient interaction issues that demand more attention. One illustrative bit of data: a study from 2018 found that on average physicians stopped listening and interrupted patients after eleven seconds. Yep, eleven seconds. Not good. Other studies tell us that poor bedside manner, as it is often called, may have a small but clinically significant impact on healthcare outcomes. There is growing recognition that working with patients and patient communities to inform health policies and priorities is an enormously worthwhile exercise. This allows for system changes that, among other things, reflect patient and community needs and values.

			But meaningfully engaging with patients in a systematic and rigorous manner is not the same as relying on heavily biased consumer- oriented online reviews. The ubiquity and sway of online reviews creates inducements that may, paradoxically, make healthcare systems worse, especially in situations where resources are limited. Might online reviews nudge physicians and institutions to focus more on superficial features that have little to do with clinical outcomes or cause physicians to avoid tough but much needed conversations? There is no doubt that clinical care and healthcare systems should always be striving to improve, but the online review ecosystem is not a constructive path forward.

			The twisted nature of professional reviews is a poignant example of how the exploitation of the intensifying market for certainty can do significant harm. People likely look at online reviews for healthcare providers and other professionals during stressful moments in their lives—exactly when we need reliable, easy to access, and objective opinions as a guide. But as the urgency and desire for authentic opinions increases, so too does the systemic pressures to distort them. I wish I could provide a less depressing conclusion beyond don’t rely on them. Here’s a slightly less cynical take: be aware of the profound limitations of these reviews and use them with caution.

		

	
		
			Five Stars for Fake, Harmful, and Exploitive BS?

			What’s worse than questionable reviews for real medicine? Questionable reviews for alternative medicine BS, especially in the context of serious diseases, like cancer.

			As I write this book, my colleague and research associate Marco Zenone is leading a project that analyzes the online reviews for alternative medicine cancer clinics. The results are, to be frank, infuriating. Zenone collected over one thousand reviews for thirty- nine clinics. The average review—remember, these are, allegedly, cancer patients receiving expensive and completely unproven therapies, often in another country—was 4.4 stars, which is, likely not coincidentally, the ideal high end of that believably good Goldilocks zone for online reviews. This includes reviews for clinics claiming to cure stage- four terminal cancer. Our research found that reviews from stage- four and terminal cancer patients were, by far, the most common. Here is just one rage- inducing example of a positive review: “My brother- in- law started his cancer treatment journey here after being diagnosed with terminal cancer. He is now cancer free from a cancer they said you couldn’t cure.”

			Take a moment to consider how this might play out for a cancer patient or a loved one. They are scared, desperate, and looking for hope. They see that review. Remember, reviews that resonate with a person—from, say, someone who has also experienced the horrors of a terminal cancer diagnosis—are uniquely persuasive. How would you respond?

			“If prospective patients read the reviews, which contain powerful and emotional narratives about lives being saved, it is highly convincing and may lead them to spend thousands on unnecessary and ineffective treatment,” Zenone tells me when I ask him about his reaction to these reviews. “Even worse, it can offer false hope of a cure when one is unavailable and take valuable time away from loved ones while receiving ineffective treatment.”

			Okay, here is the science- informed reality: there is no good evidence to support any of the alternative therapies being marketed to cancer patients. On the contrary, studies have consistently shown that cancer patients who use alternative therapies to treat their cancer have worse outcomes. Simply put, these clinics are exploitive. While our study doesn’t analyze the authenticity of the reviews, the tension between the biomedical reality (this stuff does not work) and the positive reviews is telling. These clinics know the power of testimonials and online reviews. They are fully aware of the impact such reviews have on desperate cancer patients. It is criminal to take large sums of money from people at what is possibly one of the worst moments, if not the worst moment in their life. The search engines, Google in particular, must take steps to address this mess.

			Zenone agrees: “Search engines need to respond and ensure their tools, which they profit from, aren’t enabling the exploitation of very ill people.” Zenone, who has done a good deal of research looking at how unproven therapies are represented online, believes that search engines should consider treating reviews on medical services differently than those of restaurants, stores, and other businesses. “Inauthentic or misleading reviews for medical services have the potential for greater consequences.”

			Again, the higher the stakes and the more desperate the search for answers, the stronger the incentives to manipulate the authenticity of the content.

		

	
		
			You Can’t Detect Them. Seriously, You Can’t.

			Me: “Ya know, online reviews are often manipulated.”

			Joanne: “Yeah, yeah. I know. Oh, this looks like a good one. Almost five stars.”

			Our twenty- year- old dishwasher had given up, and we needed a new one ASAP. I was working on this chapter at our kitchen counter next to my wife as she was looking at online consumer reviews. My deep dive into the world of fakery did not alter her path toward dishwasher optimization. She was going to read the reviews. (To be fair, she has patiently put up with a lifetime of my I’m- researching- this- now pontification, so the power of my persuasion is fairly muted at this point.)

			I also asked many of my friends and colleagues if they used online reviews. Everyone said yes. I don’t think a single person equivocated. Yes, yes, and yes. Always. And they use them for absolutely everything. When I told them about the evidence that suggests reviews and ratings are unreliable and biased, most seemed vaguely aware of the problem but felt, for them, those stars, raves, and rants were still useful. They could find the value. Try this on your friends, and I guarantee you’ll get the same response.

			Research has consistently shown that even if people recognize that the circulation of bad or unreliable information is a problem, they often think it isn’t a problem for them because they can spot the bad stuff. This is a well- known cognitive bias called illusory superiority. We all (yes, all of us) tend to overestimate our abilities in comparison to others. Most drivers are terrible, but I’m terrific! Most professors are bad teachers, but I’m the best! Most people get sucked in by online scams, but not me!

			A 2021 study on the spread of fake news highlights the practical implications of this cognitive bias. The researchers were specifically looking at the impact of overconfidence in our assessment of misinformation. They found that most Americans recognize the problem of fake news and view the ubiquity of misinformation as a serious challenge, but three in four also overestimate their ability to tease out the credible good stuff from the bunk. To make matters worse, those with the most overconfidence in their abilities were also the ones most likely to believe and spread misinformation. The research team, which was led by professor Benjamin Lyons from the University of Utah, concluded that “overconfidence may be a crucial factor for explaining how false and low- quality information spreads via social media.”

			Studies have shown the majority of us realize that fake online reviews exist and that it is a problem. A survey of over one thousand Australians found that 52 percent of people suspect they have fallen for fake online reviews. Despite this awareness, almost everyone still views them as reliable (again, more so than friends, family, or experts) and essential to our consumer decisions. A study in Germany found that 86 percent of consumers consider online reviews “credible” or “very credible.” And the more independent—that is, authentic and not swayed by biasing forces—a review is perceived to be, the more users trust it and are influenced by its conclusions. So, people know there are fake reviews and they still think reviews are reliable, even though that trust is built on valuing an independence and authenticity that most of us know isn’t there. Huh?

			This paradox of recognizing that fake and unreliable reviews are a problem but still viewing them as tremendously reliable can be explained by both illusory superiority and another pernicious psychological tendency: overconfidence. It’s the Dunning- Kruger effect at play. Adrian Camilleri, a consumer psychologist and professor at the University of Technology Sydney, explained it in an article exploring fake reviews: “The worse you are at something, the less likely you have the competence to know how bad you are. The fact is most humans are not particularly good at distinguishing between truth and lies.”

			Here is the sad reality: you probably can’t identify most fraudulent posts even if you think you can. Past research has found, for the general public, the odds of picking the inauthentic from the authentic is only slightly better than flipping a coin. Yes, historically, fake reviews often had red- flag characteristics that you could watch for, such as few details about the reviewer, an over- the- top headline, and little balance. (It is still worth watching for those things, by the way.) But the technology to produce fake reviews is evolving so quickly and becoming so sophisticated that it is probably safest to just assume you can’t. For example, researchers from Finland and Japan used a computer program to generate fake restaurant reviews using an approach called neural machine translation; it uses artificial neural networks to make highly believable reviews. They found that even experienced, tech- savvy users couldn’t detect the fake stuff. The research participants’ detection rate was not statistically different from random predictions. So, no. You can’t flush out those authentic, wisdom- of- the crowd nuggets.

			Do the academics who research the unreliability of online reviews use online reviews?

			“I do!” Ewa Maslowska tells me with a laugh, looking slightly embarrassed. I was a bit shocked by this response. She is, after all, a renowned expert on the unreliability of online reviews. She knows how bad they are. “I still look at reviews. Of course, I look at them critically and look for reviews by people who seem similar to me, taste wise. But, yes, I look at them.”

			Sherry He, the researcher who took a deep dive into the business of fake reviews, tells me the same thing. While she remains highly skeptical, “if it is something I really care about,” she reads reviews “across multiple review platforms” and thinks “extensively about the review content.”

			The pull and persuasive force of online reviews coupled with the hard- wired cognitive biases that make us all think we are perceptive enough to see through the fakes keep us coming back, even when we should know better. Even when we do know better. I think a big reason this happens is our desperate desire for some degree of certainty. Online reviews so clearly play to our desire for clear and convenient guideposts to navigate through the storm of consumer noise. We feel such a strong need for information that is reliable and genuinely helpful that we ignore the reality that it isn’t. Online reviews are an authenticity mirage in a desert filled with bunk. We can’t stop ourselves from giving into the certainty illusion.

			By the way, our new dishwasher is excellent. Five stars.

		

	
		
			And the Impact of AI?

			Will programs like ChatGPT make it easier to write authentic- sounding and tremendously persuasive fake reviews? Yep.

			Will AI make the opinion ecosystem even more chaotic and unreliable? Yep.

			Do we have a straightforward answer to the AI problem? Nope.

			Should the rapid rise of this technology make you even more suspicious of online reviews? Absolutely.

		

	
		
			A Recommended Escape Plan?

			Let’s pause here to reflect on the value, influence, and general unreliability of online reviews. Globally, billions of dollars are in play. Often the very existence of businesses—even entire industries—may be affected by consumer reviews. It isn’t hyperbolic to say that online reviews have become a critical element of today’s global consumer economy. This has resulted in the creation and growth of a massive, and lightly regulated, opinion economy. Reviews. Raves. Rants. Virtually all the incentives are aligned in a manner that promotes and facilitates the circulation of unreliable and inauthentic online reviews. To make matters worse, our own human tendency to, for example, only post polarized reviews and to be influenced by our cognitive and cultural biases adds significantly to the problem. Despite an awareness of these problems, the review economy continues to exert tremendous influence over our decisions, big and small.

			Can we escape the sway of this fake authenticity? The experts I spoke to were almost uniformly pessimistic.

			“I’m not sure individual consumers can do much to extract more signal from [the noise of] reviews,” Bart de Langhe tells me when I ask him what advice he’d give to the public. He is a marketing researcher and professor, and he has spent years exploring the unreliability of online reviews. Despite his gloomy assessment, he does have one practical recommendation: “I think side by side comparisons of product performance in standardised environments can provide a valuable input for consumers.”

			Saoud Khalifah, the CEO of Fakespot, agrees with de Langhe about both the intractable complexity of the problem and that the best approach is to seek out independent expert assessments. They won’t be perfect—and they are also often incentivized—but the consensus among those I talked to was that this is the most reliable strategy, especially if you go to multiple sources that do comparative analysis. “Try video reviews, other websites for opinions and reviews, along with outlets such as Consumer Reports and Wirecutter that do a really good job in describing products professionally,” Khalifah said. Ignore the online consumer reviews and star ratings and try to focus on a range of reviews by experts, the more independent the better.

			Still, some commentators, despite years of research and analysis, simply feel exasperated. They don’t see a clear path forward. Professor Proserpio, one of the academics studying the size of the problem, offers this straightforward, glum, and, on the face of it, not terrifically helpful guidance: “Be very skeptical of online reviews.”

			But despite its obviousness and simplicity, Proserpio’s advice is exactly what we need to remind ourselves to do. When authenticity becomes financially valuable, it can quickly lose its actual authenticity while simultaneously constructing, amplifying, and leveraging a veneer of the real. The power of online reviews comes from the feeling that they are authentic. Online reviews aren’t sophisticated advertisements or paid endorsements, or so the review industrial complex would have us believe.

			Of course, the online platforms and relevant regulators also must do more to cull the bad reviews and punish those that wilfully distort reviews. But when so much money is at stake and when the sheer volume of content is so vast, it seems highly unlikely that standard oversight approaches will work. It is a lot like trying to regulate the stock market. All of the relevant players are, at a minimum, operating at the edge—because they can, it works, and their competitors are doing the same. As a result, manipulated and unreliable reviews are the norm and are likely here to stay. We need to accept this reality and proceed accordingly.

			

			—

			More broadly, remember that our own cognitive biases also distort both the writing of reviews and how reviews are used by consumers. If you really want a product, the positive reviews will weigh more heavily in your assessment. If you aren’t sure, the negative reviews might hold more sway. So not only are reviews unreliable, how we engage with them is also twisted by our own biases, wants, and preconceived ideas.

			Part of the reason we now default to online reviews is that they seem trustworthy. They feel real. It’s the opinion of people like us looking for the same kind of stuff and experiences as us. A not- a- disaster holiday. Some moving music. A washing machine that won’t conk out. Reviews give the perception of clarity. The wisdom of the crowd. Five stars is better than one star or three and half. But remember that because authenticity and trustworthiness make the reviews valuable to us, they have become a massive industry, with authenticity and trustworthiness the aspects of reviews most likely to be exploited and distorted.

		

	
		
			Opinion Polls

			This portion of the book is devoted to the opinion illusion, so it seems appropriate to provide a quick critique of the classic, and much maligned, representation of public opinion: the public opinion survey. Let’s keep this brief. Yes, they are often methodologically problematic. Yes, how you ask a question shapes the answer you get. Yes, size matters—a lot.

			Still, surveys are not all bad. I’ve had the opportunity to work with some of the very best survey scholars. They are all fully aware—and seek to minimize—the inherent limitations of the research approach. “Sound public opinion research can be a very valuable tool supporting public policy and communications,” Frank Graves tells me. Graves is a sociologist, president of EKOS Research, and a renowned survey expert. “It needs to be conducted to the highest standards in terms of the way samples are drawn, questions are formulated, and how the analysis and interpretation are conducted.”

			When you see a survey referenced, ask yourself a few key questions: 1. How big was the survey? Bigger is better, but for a national survey a reasonable number is around one thousand respondents. 2. Are the results representative of the population? Randomly selecting respondents is much better than, say, an open internet poll where respondents self- select. 3. Who did the research? For example, was it done by survey experts or a social media influencer? 4. Are there any obvious biases to consider? Does the sponsor have a vested interest in the results? If available, you might also want to look at how the questions were worded. Good surveys—and I’ve been involved in crafting many—have carefully worded questions that are usually pre- tested to avoid making them too leading.

			Representations of public opinion, even those that are not methodologically robust, can also shape public opinion. This is one reason that we see so many companies rely on opinion surveys to push products (“90 percent of people say they love natural, organic, non- GMO fruit juice!”) and political parties relying on iffy polls to support their candidates. An illusory public opinion can shape actual public opinion. Even likes on a social media platform can impact public opinion. A study for 2019 found, for example, that more likes on, say, Twitter or Facebook impacted public opinion on the issue being shared. This happens, the authors note, because likes “serve as a cue for societal consensus.” The study found that “exposure to likes directly affected personal opinion. Likes next to media items changed users’ opinions.” The study results were also consistent with a phenomenon called the spiral of silence: people are less likely to share an opinion if they feel they are in the minority. So, social media reactions, such as likes, give people the opportunity to “derive public opinion and get hints to acceptable opinions to conform with.” This can create a silencing feedback loop. As more and more people like a post—in part, because others have liked the post—it can make it less and less likely that minority voices will speak up.

			Unfortunately, bad public opinion data is everywhere. “There is too much ‘faux research’ or just flawed research which is having a corrosive impact on the public interest,” Graves says. “Sound survey research should be a mirror measuring public opinion, not a force shaping it.”

			The lesson here: be on the watch for poorly done polls and other metrics of opinion that seek to sway or silence you by using illusory consensus. You be you!

		

	
		
			Taste Makers or Aggregators?

			
				“Its framework is emaciated. [A] surprising shoddiness in composition permeates the entire album. By the third depressing hearing, it begins to sound like an immense put- on.” These are just some of the damning comments from the June 1967 New York Times review of the newest Beatles album. Ultimately, it was concluded that “there is nothing beautiful on ‘Sergeant Pepper.’ ” It is “ultimately fraudulent” and an “undistinguished collection of work.”

			Before we leave the topic of online reviews and the growing economy of opinions, let’s consider the impact they have on our own opinions and perceptions of the world. Exploring things like musical tastes and critics’ reviews may seem like an odd detour in a book about our chaotic information environment. But these topics highlight the powerful and often unexpected ways in which the opinions of others—and the opinion economy more broadly—shape what we like and how we see the world, even in the context of creative products and entertainment. Do positive or negative reviews—from experts or consumers—have an impact on our impression of the product, service, or experience? Do we like stuff more if the reviews are good and less if they are bad?

			When critical reviews don’t align with the zeitgeist, such as the above noted misfire on the Beatles’ masterpiece, they can get ignored (except by the contrarians who embrace them as the hipster contrarian truth!). My guess is that many who bought Sgt. Pepper when it was first released in the summer of 1967 hadn’t read a single review. Most people probably listened with relatively fresh ears. True, there was huge buzz and anticipation of something special. It was the Beatles, after all. And that cover! Still, unless they were hardcore music nerds and had access to reviews (no internet, remember), there weren’t many who were aggregating the opinions of the world’s music critics. Record buyers dropped the needle and listened.

			That rarely happens anymore. Now we have instant access to not only almost all the music ever recorded but also to online reviews and services that summarize both consumer and critical opinion. Aggregated and averaged opinion is everywhere—for books, movies, video games, podcasts, plays, live performances, and recorded music. This is a big part of the growing economy of opinions. It is often pushed onto our radar via social media and news alerts. Being exposed to the “collective wisdom” about the value of a creative product can’t be avoided.

			There has always been a complex interconnectedness between what entertainment, especially music, represents and what we say we like. Music, almost more than any art form, is a badge of who we are. I’ve always believed musical taste is shaped by 70 percent iconography, 25 percent quality, and 5 percent random exposure. (Guaranteed: if four old, unhip, suburban retirees released Sgt. Pepper tomorrow, it wouldn’t register.) There are some artists, like the Ramones, that are nearly 100 percent iconography. Others have far more of that ingredient of indisputable musical quality, such as Prince. Regardless, what the music represents still influences the listener’s impression.

			This is especially true for teenagers and young adults. A 2019 New York Times analysis of every popular song from 1960 to 2000 found that the music we listen to as teenagers sets our taste for life. On average, men are fourteen when their favourite song is released. Women are thirteen. (I was sixteen when my top song, “London Calling,” was released—but fourteen when I first discovered the Clash, so the analysis is spot on for me.) This makes sense. Adolescence is the time when we are very much figuring out who we are. Music is a way to signal to the world the direction we are taking. As noted by the authors of a 2009 study from Cambridge University, appropriately titled “You Are What You Listen To,” “the themes and images evoked by preferred styles of music may resonate with individuals because they recognize these qualities in themselves, or because they wish to embody them.” The study found that among British teenagers, the stereotypes associated with each musical genre were consistently believed. For example, those who liked classical and jazz were seen—rightly or not—by the teenagers as upper class and smart, while rock fans were rated as middle class and not particularly conscientious or agreeable (ditto electronica aficionados).

			As we age, our musical tastes evolve, but it remains a central tool for personal branding. While establishing identity and independence is a big theme in our youth, studies have found that as we get older the desire to project social status, intellect, and wealth “play into the increased gravitation towards ‘sophisticated’ music.” So, more classical, jazz, and perhaps a dash of world music, please.

			Studies have also demonstrated a strong correlation between ideology and how we experience music. We’ve known this for a long time. A classic 1974 study, for example, found that university students who identified as liberal went to more rock concerts, bought more albums, and listened to music more than their conservative peers. Admittedly, 1974 was a time—just a few years after the heyday of the hippies, the Kent State shootings, Vietnam War protests, and President Nixon’s famous declaration that “if the music is square, it’s because I like it square”—when the connection between popular music and politics was especially overt. But studies since then continue to find that personal identity, ideology, and musical taste are tightly intertwined. A 2010 study of over six hundred college students found that the more you think music is part of your identity, the more you enjoy rebellious music (e.g., punk). If you think of music as a way to position yourself at the core of a social group, the more you like music with a sentimental vibe. As the researchers describe it, for this latter cohort, the music you like describes you “as typical members of the group of people that like the same type of music.” It satisfies a need to belong. Again, studies tell us this signalling works remarkably well. A 2009 study from the University of Edinburgh involving three hundred participants found that stated musical tastes serve as a “social ‘badge’ of group membership” and caused “ingroup favoritism” toward those who shared musical taste.

			As ideological flags go, expressed musical taste seems to be a remarkably efficient marker of political identity. The signalling is almost as effective as, well, an actual flag. A 2020 analysis by Caroline Myers, a PhD student at Johns Hopkins, found she could identify a person’s politics with 70 percent accuracy based solely on musical taste. And, yep, studies have consistently shown many of the clichés generally hold—such as the idea that conservatives often say they prefer country music.

			The mix of ideology, in- group signalling, and musical taste can result in some telling tensions. Myers’s study also found that an individual’s stated taste often didn’t align with their actual, objectively measured tastes. For example, in her study 60 percent of liberals said they listened to and liked R&B, but when tested, they weren’t any more knowledgeable about the genre than any other group and they actually liked R&B songs less than conservatives—a finding that reinforces how projecting an image is central to our stated tastes. Liberals thought that as a liberal, they should like R&B, but many actually didn’t.

			To be clear, it is the iconography and symbolism that surrounds the music that matters—not necessarily the quality and sound of the actual music. Think of a band like the Rolling Stones. Much of their work was heavily influenced by country music. Songs like “Sweet Virginia” and “Country Honk” sound as country as anything on the most country of country radio. In some of their numbers, Mick Jagger even sings with a (kind of cringey) Southern drawl. But, as noted by the music historian and professor John Covach, most fans of the Rolling Stones “wouldn’t want to hear a note of country and western music, and they consider themselves liberal.”

			Okay, so what does this all have to do with ratings and reviews? Everything. Today, what a song or band or genre represents is largely, if not entirely, instantaneously mediated by the aggregation of opinion in the form of online critical analysis and customer reviews. Yes, as the above Rolling Stones example highlights, iconography and in- group signalling has always mattered. But because of social media platforms and online websites that summarize opinions, there are more opportunities to become instantly aware of how music is positioned within our cultural landscape and to broadcast our tastes to the world, thus magnifying the identity badge and in- group signalling power of our musical preferences. The opinion aggregation is now so fast and efficient you can follow reviews for new music as if you’re watching the rise and fall of the stock market. Musicians are expected to do their best to create viral social media posts on platforms like TikTok in coordination with the release of new material, which acts as both a marketing and identity branding exercise. In May 2022, the artist Halsey complained on TikTok about the requirement to generate a “fake viral moment” on socials about her music—and then that video went, um, viral (ten million views in just a few months), becoming the viral content the record label wanted. A win- win. Halsey builds her authenticity and identity as the artist with the viral TikTok moment ranting against viral TikTok moments.

			The critics that review music are also bombarded by this information and can hardly escape its influence—thus creating an accelerating cycle of online “this is what is good or bad and what it means” taste curation. While that New York Times review did little to impact public opinion regarding Sgt. Pepper, research tells us that the musings of critics usually does have a significant impact on what we say we like. A study from the University of Redlands, for example, found that the mere exposure to a music critic’s review of a song influenced whether someone felt that they liked the song. The researchers concluded that “a critic’s review had a greater influence on people’s opinions of a song than merely listening to samples of that song.” The critical review carried more weight than the actual song in determining whether the person liked the song!

			The algorithms that feed us streaming playlists are, in turn, shaped by the same cultural influences, which further accelerates the cycle. There is some evidence that streaming has diversified tastes and increased the fluidity of musical categories. It is now easier to find new stuff. But for the most part, streaming services feed us playlists of songs that not only fit the genre and vibe we are after but also the iconography associated with that music. Your hip indie Spotify playlist might have Phoebe Bridgers and Faye Webster and perhaps Kacey Musgraves, but never Shania Twain or LeAnn Rimes, even though an alien from Alpha Centauri couldn’t tell the sonic or thematic difference. (Of course, Taylor Swift is on everyone’s playlist.)

			“The [streaming] algorithms are more successful when they are more social than musicological,” Kelefa Sanneh tells me. He is a journalist, music critic for the New Yorker, and author of the 2021 book Major Labels: A History of Popular Music in Seven Genres. “It’s not that this song sounds like this other song. It’s that [the streaming service algorithms] have noticed that people who like that song also like this. We’re talking about genres primarily as communities. These are primarily social worlds.”

		

	
		
			Who’s Reviewing the Reviewers?

			
				During a recent interview about my academic research, the journalist asked which websites I visited the most. I think she was probably expecting me to reference a fancy biomedical literature resource. My honest answer: IMDb and Rotten Tomatoes, two popular movie review sites. The former summarizes public opinions, and the latter is best known for providing an averaging of the ratings of film critics. I love movies, and I rely heavily on reviews and commentary. While my faith in them has dissipated more than a little after researching this book, I still find myself drawn to the aggregated conclusions provided by these influential platforms. The intuitive appeal of online reviews doesn’t die easily.

			As with music, movie reviews—from both critics and consumers—have a substantial impact on what we watch and our stated tastes. (My wife often tells me she won’t waste her time on any film that has less than 90 percent on Rotten Tomatoes. A tough customer.) While the connection between websites like Rotten Tomatoes and IMDb and box office success is complex—for example, they might have less of an impact on an action film than a prestige drama—they have become a vital part of the film and TV industry. As with online reviews in general, there are issues with fake and manipulated movie reviews. It has long been known that movie studios often seek to skew public perception by creating positive buzz for a new movie via fake social media posts, online consumer reviews, and even fake critics. In the early 2000s, Sony was fined for creating fake movie reviewers—including the fictitious David Manning of the Ridgefield Press—and they would attribute quotes to them for marketing purposes, like calling Rob Schneider’s 2001 unwatchable comedy The Animal “another winner!”

			But here I’d like to use movie reviews to explore another question: who are the dominant voices shaping our entertainment- consuming tastes and behaviours? What voices dominate the opinion economy? Who is deciding what entertainment is good, and what that entertainment represents to our personal identities? The answer is depressingly predictable: white men.

			A 2018 study done at the University of Southern California of almost twenty thousand reviews of the one hundred highest- grossing movies—so, movies we have embraced and that have helped to shape popular culture—found 82 percent were written by white critics, 78 percent by men, and 64 percent by white men. Underrepresented female critics wrote 4 percent of the reviews. If you consider the most influential and prestigious critics, the numbers look even worse. Eighty- nine percent of the reviews were written by white “top critics.”

			The patterns are similar for consumer reviews. An analysis of over four thousand movies on IMDb done by the FiveThirtyEight found that only ninety- seven had more ratings from women than men. That’s 2.4 percent. For most films, the consumer reviews are completely dominated by the male perspective. For 90 percent of the movies, male reviews outnumbered women by at least two to one. And for 51 percent, men outnumbered women more than five to one. A reanalysis of the ranking of movies using reviews from only women produced some interesting rejigging of the rankings. For example, men rank The Godfather second overall. A ranking based on reviews by women drops it to tenth. The Godfather II drops from third to twenty- second. Star Wars: The Empire Strikes Back drops from thirteenth to forty- first. I suspect if the historically male- dominated public and critical discourse around movies—which obviously influences how people rate movies—was more balanced, the gap between the rankings of men and women would be even larger as the women’s rankings would not be influenced by the current, male- dominated hierarchy.

			This data is a good reminder to always pause and ask yourself who is doing the reviewing, what reviews are being aggregated, and if it’s really relevant to your tastes and what you find enjoyable.

		

	
		
			Like What You Like?

			
				The point here is not that our tastes—for music or movies or whatever—are inauthentic. Does it matter if a love of Garth Brooks or Kendrick Lamar or Arcade Fire or U.K. drill or speed metal or German opera is shaped by a desire to project a particular identity? If you are a fan, you are a fan. If the music brings you joy, it brings you joy. As Clayton Childress, a sociology professor at the University of Toronto who studies the formation of cultural preferences, tells me, “The desire to project a particular identity is definitely a big part of it, but at the same time, the configuration of tastes being projected aren’t just projections. They are generally probably real too.” Again, if you are a fan, you are a fan.

			I also recognize musical taste is a fantastically complex phenomenon. It isn’t only about personal identity. Culture, upbringing, exposure, friends, and many other (usually interconnected) factors are relevant. Biology seems to matter too. Research has shown that a person’s cognitive styles—that is, how our brains tend to work—is relevant to musical taste. (Those who are more empathetic enjoy mellow music, while those who are more analytical prefer intense genres.)

			Still, recognizing the significant role of personal identity, ideology, and in- group signalling—as mediated through the ever- expanding economy of online reviews—in the formation of our tastes can be freeing. These forces, no doubt, narrow what we experience and our opportunities for enjoyment. In a 2021 study, co- authored by Professor Childress, it was found that a higher level of education and greater childhood exposure to musical genres and artists is associated with liking fewer artists. This narrowing of taste happens, at least in part, because, as Childress explains, “it’s important to people of higher social status for other people to know their social status.” He emphasizes that in the real world it ends up being a bit circular, “in that whatever high- status people collectively like over time tends to become high status. But high- status people also want others to know that they’re one of those people with the good taste.”

			Maybe you feel that these conclusions are vaguely insulting—as if I’m saying you aren’t self- aware or that your tastes aren’t real. But know this: the research in this section describes me to a tee. I’m an annoying music snob. When I was a teenager and young adult, I judged (harshly) people by their musical taste. I wore the uniform of my musical tribe (punk rock). And I still check the aggregated reviews of critics and consumers before I listen to new music.

			So, I decided to try a personal musical taste experiment. For over a year, I forced myself to listen to music that I once said I loathed. I streamed ’70s yacht rock. I sought out stuff I used to mock. If a song came on the radio that I used to hate, I had to listen—really listen—with an open mind. While listening, I did my best not to think about the associated iconography. I also actively sought out artists and genres I once banished to my towering pile of the uncool. If there was some rising musical trend that my gut told me I’d despise, I had to lean into that trend.

			The results? How the hell did I dismiss the brilliance of Fleetwood Mac? The AC/DC hits? Fun stuff. And ’70s disco? Glorious. The punk- rock me had done little more than grudgingly acknowledge the existence and popularity of this music. It was stuff other people listened to. Now I thoroughly and unironically enjoy it all. It isn’t a guilty pleasure; it is a pleasure. It is important to note that despite my honest effort to remain musically agnostic, there are some once- hated songs, artists, and styles that remain firmly in the “can’t stand it” file. (I’ll refrain from mentioning any as I don’t want to anger any readers. But I will say that I’ve checked out and left that mind- numbingly boring hotel.) Altering deep- rooted tastes isn’t easy. As Childress notes, people do change their consuming behaviour over the course of their life, “but the basic configurations of that consumption are more locked in.” Still, in total, I’d say my experiment was a success. I’ve increased the list of artists in my “this is great” category by about 30 to 40 percent. And more music is always good thing.

		

	
		
			Building Bridges

			
				It is often said that music is the universal language. This notion, attributed to an 1835 quote by poet Henry Wadsworth Longfellow, is certainly intuitively appealing and hopeful. But, as we’ve seen, it is mostly wrong. Not all people respond to music the same way, emotionally or neurologically. And the iconography of music is often used to divide and exclude. While some musical forms have become a bit less divisive—studies have found that fewer and fewer people say they dislike rap music, for example—the polarizing effect of many genres, such as country music, has increased in recent years.

			We live in a fantastically divisive time—particularly in the context of politics. In many countries, including Canada, the pandemic made this situation significantly worse. A 2022 survey of Canadians found that 82 percent believed that the country has been pulled further apart. As shown throughout this book, the information ecosystem is rigged to exploit our search for signals of certainty in a manner that further polarizes discourse. Might trying to set aside the personal branding aspect of music serve as a small bridge between communities? A fascinating study from the University of Mannheim in Germany, published in 2021, explored whether finding common ground on a non- political topic—such as musical taste—might decrease the polarization on more contentious, political issues. The good news: it worked. The researchers found that discovering “incidental similarities” can lead to “increased feelings of closeness toward the source of a political message and that these feelings of closeness, in turn, predicted openness toward opposing views.” In other words, building a relationship around a mutual love of, say, Garth Brooks’s “Friends in Low Places” might lead to greater consensus regarding the grave injustice of wealth inequality. Okay, that is a bit of hopeful hyperbole, but you get the idea.

			Given the depth and destructive force of our current levels of polarization, I know my “let’s give all music a chance” proposition likely reads as naive and wishful. But, heck, if a universal recognition that the groove from Stevie Wonder’s “Superstition” is absolute perfection can reduce the tension surrounding a discussion about, say, GMOs, gerrymandering, gun rights, abortion, immigration, etc., then please, more Stevie.

			“Based on the results of our experiment, my intuition is that music can definitely be a bridge for polarized topics,” Dr. Stefano Balietti, lead author of the above Mannheim study, tells me. Especially songs “based on some universal values of humanhood and storytelling.” Or, I would add, a ridiculously funky bass line.

			Of course, the point here is not only about appreciating a broad range of music as a bridge to other communities and perspectives. The sentiment is more universal. We should do our best to consider other points of view. A fascinating study from 2022 from Berkeley and Yale universities provides hope that efforts to break out of our often- too- small information environments can help to expand our perspectives, even on highly divisive issues. The researchers paid hundreds of hardcore Fox News watchers fifteen dollars an hour to watch seven hours of CNN for an entire month. Despite the fact that many of the participants were likely suspicious of the goals of the research (“you’re trying to brainwash us with Anderson Cooper propaganda!”), the results were both surprising and encouraging. Watching CNN caused the Fox News fans to alter their perspectives, even on highly contentious and politically polarized issues like the COVID response in the U.S.

			While this is just one study with obvious limitations (paying people to be exposed to different perspectives isn’t a sustainable solution!), it is clear we need to consider ways to penetrate the citadels of certainty created by information echo chambers. The power of polarization to shape perceptions—even around things like medical advice—is remarkable. Consider the 2023 study from the University of Pittsburgh that I referenced in the introduction. In the U.S., the cable news channel a physician favours (and increasingly the most popular cable news shows, regardless of ideological leanings, are often nothing more than in- group signalling opinion forums) is more predictive of beliefs about COVID treatments than exposure to scientific research. That is both depressing and absolutely horrifying.

			

			—

			Big picture, the near total corruption of online reviews is an illustration of how our search for the authentic, the wisdom of the crowd, the unfiltered, and relatable and trusted advice can be hijacked and twisted by the information economy. Yes, opinions have always been manipulated, manufactured, and bought. But now their value is at a premium. They have become a key part of the world economy. And because they are so valuable, the incentive structures built into our information universe are robbing them of their meaning.

			Can we do anything to fix this situation?

		

	
		
			Conclusion: A Path Forward?

			
				When I’m having a particularly kerfuffled and stressful moment, I weirdly think about Ernest Shackleton’s epic 1914 failed Antarctica expedition. Part of me thinks, Yes, I’m having a bad day, but at least I’m not stuck on an ice floe eating penguin. Considered one of the greatest survival stories of all time, Shackleton and his entire team survived freezing temperatures, rowing across the Antarctic Ocean in tiny boats, and an attack by a giant leopard seal.

			Another part of me thinks—and this is the very weird part—it must have been nice to have a singular, clear, and uncluttered purpose. It must have been nice to be certain about your goals and what you need to do. Shackleton didn’t have to deal with hundreds of emails telling him to get a move on. Or social media posts about how he’s about to fall off the side of our flat Earth. Or media polls on how most of the public thinks he’s already dead. Or conflicting expert advice on ice floe etiquette. The expedition team just focused on the task of survival. And Shackleton found a path home.

			I’m guessing few people muse about such extreme situations (in my version, there is ample espresso, dark chocolate, and lightly roasted almonds with just a dash of sea salt) as a way of escaping our noise- filled information ecosystem. But I bet most of you can at least relate to the sentiment.

			Research has consistently found that the information chaos is stressing us out. One industry survey found that 89 percent of workers believe their environment of unrelenting communication is the most unpleasant part of their job, with 38 percent saying “email fatigue” could push them to quit their jobs. Numerous studies have found a correlation between social media use and mental health issues, such as depression and anxiety. Both doomscrolling and the constant onslaught of bleak news stories have also been linked to poor mental health. And the cacophony of conflicting recommendations and opinions not only stress us out, but they make it much more difficult for us to make critical decisions.

			An interesting 2022 study from the University of Minnesota found that being subjected to conflicting health information—and, because of the fragmentation and polarization of our sources of news, information, and entertainment, we increasingly are—causes people to become less receptive to subsequent evidence- informed advice, even if that advice is unrelated to the content of the conflicting information. This is an important and distressing finding. The systemic pressures and incentives built into our information environment encourage the creation of conflict and confusion, which, in turn, undermines our receptivity to those kernels of evidence- informed truths that might make a genuine difference to both individual and public well- being and happiness. Our information environment fosters a population- level fatigue and frazzle while, at the same time, heightening the value and thus the likely exploitation and distortion of anything that might de- frazzle or create a sense of clarity.

			It is no surprise that we all crave reliable and authentic guidance. Sure, we aren’t being attacked by a giant leopard seal while starving on an ice floe in the Antarctic. But we are constantly bombarded by a monstrous amount of information that is, as I said at the very beginning of this book, a tangle of lies, distortions, and rage- filled rants. Finding a path out of this chaos and toward some approximation of the truth feels both urgent and near impossible. The guideposts that we look for—science, authentic opinions—have been co- opted, exploited, and degraded to the point that they are no longer helpful beacons that light a path through the darkness, but a central part of our corrupted and exploitive information ecosystem.

			We need to take bold action—as individuals and a society—to address these issues. Our twisted information environment is threatening democratic institutions, social cohesion, economies, and our health and well- being. It is as if we are all prisoners stuck in a cave of twisted facts, and the shadows on the wall, our only access to the reality of the outside world, are being manipulated by the people who put us in the cave. (Yes, I just butchered Plato’s cave allegory.)

			Finding evidence- informed strategies to correct, counter, and reduce the impact of the inaccuracies, misinformation, and conspiracy theories is an important part of this effort, as is teaching critical thinking and media literacy. But without access to trustworthy evidence, science- informed recommendations, and genuinely authentic opinion, we have no hope of finding a degree of certainty about almost anything. Instead of uncovering a path toward the light, we are being lured—for profit, politics, and the anarchic desire for chaos—deeper into the dark.

			What can we do?

			The Fundamental Fix

			This book started with an analysis of the ways in which the scientific process and the language of science are being corrupted by the incentives built into our information ecosystem and the knowledge production process, most notably the academic research environment. If I could wave a magic wand and fix just one thing, it would be this.

			Okay, “fix the way that science is funded, done, and communicated” is a bit of a cheat for a fix- this- one- thing ask. It is a big ask. But if we have any hope of escaping the post- truth quagmire that we find ourselves being sucked further and further into, a strong and trustworthy empirical foundation is absolutely essential. If we continue to pollute the scientific literature with questionable scholarship and continue to incentivize hype, not only will it get more difficult to correct misinformation and maintain public trust in the scientific process, but progress in the advancement of knowledge could be jeopardized. That may sound alarmist, but there are reasons to be concerned.

			A study published in 2023 in the journal Nature looked at data from 45 million academic papers and 3.9 million patents. The goal of the project was to explore how much truly innovative research was happening now as compared to in the past. What the researchers found was that since 1945, the production of disruptive research—such as work that is subsequently referenced by future researchers—has slowed substantially. In terms of innovative publications, the study suggests the decline is more than 90 percent.

			It is important to note that this slowing of innovation and disruptive research is happening even though there are more research papers published per year now than at any time in human history; increasingly, nations around the world fund large science projects with the specific goal of producing revolutionary scientific advances. This is occurring at a time when public representations of science have never been more hyped. Headlines and social media posts and press releases and scientific abstracts are filled with declarations of promised—but seldom realized—breakthroughs and amazing and novel advances.

			As I’ve argued throughout this book, the way we incentivize research—and the dissemination of research results—is clearly broken. And the research community knows it and feels it. For example, a 2020 study by the U.K.’s Wellcome Trust found that most researchers believe that creativity is a critically important feature of an ideal research culture, “but 75 percent of researchers believe it’s currently being stifled.” The constant pressure—to publish, get grants, commercialize, etc.—is taking a toll.

			A change—a fundamental change—is needed. We must shift to research funding and support strategies that do not incentivize hype. As the authors of the above noted paper in Nature note, universities, governments, and funding agencies need to “forgo the focus on quantity, and more strongly reward research quality.” The career of a researcher should not depend on spinning exaggerated tales of near- future benefit or on the frantic publication of poor- quality work.

			Russell Funk, a professor at the University of Minnesota’s Carlson School of Management and senior author of the Nature paper, agrees. Funk worries that existing incentive structures motivate unhelpful quantity- over- quality practices like “salami science”—that is, dividing the findings of research projects into many small publications with the central goal of creating the appearance of productivity. As Funk explains, “The easiest path to producing a large number of papers is by publishing a series of studies that build on one another (or on existing work).” This will look good on an academic resumé or annual report, and it is easier than, as Funk says, “attempting to disrupt the status quo.” A 2023 international survey of the research community found that 20 percent admit to “sacrificing the quality of their publications for quantity.” And that’s just the percentage who are willing to explicitly admit the practice. Salami science is likely far more prevalent.

			The intense publish- or- perish pressure is being exploited for profit by predatory publications—those low- quality journals with dogs and dead people for editors that promise fast and easy publication but that have little or no actual peer review. It also creates a market for the paper mills to push junk science and for the hijacked journals that look real but aren’t.

			How out of control can the impact of publish- or- perish pressure get? Spain’s most prolific academic is a meat researcher named José Manuel Lorenzo Rodriguez. It was reported in El País, a leading Spanish newspaper, that Rodriguez published 176 papers in 2022. That’s one paper every two days, working weekends. Are these publications high quality, and did he make meaningful contributions? I’ll reserve comment. I’m not a meat expert. Perhaps he really knows how to get a lot out of forty- eight hours. Or perhaps he is just focused on quantity, quantity, quantity. As the journalist of this news piece concluded, “This system—known as ‘publish or perish’—has created monsters.” Yes, it has.

			Worse, this competitive publication environment invites questionable research practices. Research fraud—large or small—is never justified. One would hope that research integrity would drive all scholarly activities. But when you put academics, particularly those early in their career, under intense pressure to perform and there is one very clear metric that is used to measure that performance, trouble seems inevitable. It is no surprise that some studies have found that there is an association between publication pressure and scientific misconduct.

			In 1675 Sir Isaac Newton wrote, “If I have seen further it is by standing on the shoulders of Giants.” It is one of the most famous and celebrated statements in science, touching on the iterative nature of scientific inquiry, the value of scientific consensus, and how scientific progress depends on the quality of the work of those who went before. But I fear that current and future researchers don’t have such a solid foundation to stand on. As our knowledge production environment becomes increasingly polluted, and as we sink in a mire of unreliable noise, the chance to see further diminishes greatly.

			I’m a full- fledged, card- carrying science geek. I recognize that there are still examples of dramatic scientific progress—such as the remarkable recent advances in astronomy, vaccines, information technology, obesity drugs, computing power, and artificial intelligence. We haven’t totally lost the science- informed plot. Exciting stuff is happening. But, as I hope this book has illustrated, there seems to be little doubt that we need to fix our knowledge production economy. Yes, we can and should give the public strategies to cut through the noise and useless BS that increasingly contaminates our information environment. (Don’t be discouraged, dear reader! There is a path forward.) But governments, scientific institutions, and research funders must take the lead, including by facilitating a massive culture shift toward quality and impact over quantity and hype. Of course, much more needs to be done. Here are some other reforms that should be considered as a priority:

			
					
					Scientific organizations, academic publishers, and research institutions must do more to identify, delegitimize, and shut down fake academic journals, such as those created to publish harmful nonsense (e.g., anti- vaccines advocacy). I recognize that drawing a clear line between quality and crap won’t be easy, but a line must be drawn somewhere.

				

					
					The retraction of bad science must happen more quickly, and it must be immediately clear—in research databases, search engine results, and on journal websites—that a paper has been retracted.

				

					
					We need to fund and reward academics for doing replication research—that is, research that confirms past work—and the publication of negative results. Currently, this kind of research isn’t considered sexy or career- making, but it should be. Let’s celebrate this stuff!

				

					
					As much as is practically possible, research data should be accessible to all. (This will help with replication research and public trust in the scientific process.) Let’s do our best to create a culture of open, creative, and independent science!

				

					
					More work needs to be done to encourage and enforce research integrity within the research community—and this should involve making it clear how problematic it is to publish in or work with predatory or vanity publications.

				

					
					Scientists, research institutions, professional organizations, and funding agencies must take a stand against the questionable use of scientific concepts and emerging research. Let’s make it a responsibility for publicly funded researchers to correct the record—or to work with others to do so—when their work or their field is misrepresented or spun in the press, on social media, or by those selling unproven products. In this era of misinformation and bunk science, cleaning up our polluted information ecosystem must become a high- priority task.

				

			

			The Certainty Six

			
				You may be wondering, What can I do personally? How can I protect myself and my community? Simply recognizing that the above noted reforms are urgently needed is a good start as it will prime you to critically assess the content you see. If you know there are bugs in the knowledge production system, you will be more sensitive to their impact. (Also, please advocate for change!) But here are six more evidence- informed strategies you can use:

			1. Pause and recognize the information ecosystem isn’t rigged for accuracy.

			It is now a truism that a host of forces—including social media and search engine algorithms, the polarization and politicization of science and opinion, and old- school marketing tactics—are the enemy of accuracy. At this point, this is hardly a hot take. But a reminder to listen to your Spidey sense for accuracy is still a worthwhile and evidence- based recommendation!

			I want to be clear: I’m not suggesting that you become a cynical disbeliever of everything that comes across your radar. Not only would that be a cheerless and nihilistic approach to life, but it’s not the point. There is lots of reliable, engaging, and evidence- informed content out there. But many of the forces that nudge us toward believing and sharing misinformation—such as those that play to our fears, emotions, ideological leanings, and propensity to be swayed by narratives—influence us in that moment when we first see and react to a headline, meme, tweet, TikTok, etc. Research by my colleagues Gordon Pennycook and David Rand has found that simply reminding people to pause and consider accuracy can help to counteract the power of these cognitive biases. It makes us all more discerning information consumers. A study they published in 2022 found that “a simple nudge or prompt that shifts attention to accuracy increases the quality of news that people share.”

			I asked Rand, a professor at the Massachusetts Institute of Technology, how we can all use his research in our daily lives. His advice is refreshingly straightforward: just take a beat and “ask yourself if this is accurate before you hit share.” Yes, we should do more to engage our critical thinking skills, such as fact- checking and considering the type of research being used to support a claim. But don’t underestimate the power of the humble pause.

			2. Watch for scienceploitation.

			From alternative medicine to direct- to- consumer diagnostic tests to the beauty and diet industries to anti- vaccine advocacy, science-y language is exploited to legitimize and sell products, brands, and (frequently nefarious) agendas. This scienceploitation strategy works because it leverages both our shared understanding of the power of science as an explanatory framework and the public expectations generated by pop culture representations of emerging areas of research. Scienceploitation is used to obfuscate, impress, and sell, but never to provide actual science- informed guidance. There are several strategies that we can use to guard against this increasingly common persuasion scam.

			First, be extra suspicious of claims that use hot topics. When electricity was a big new thing in the 1800s, the language of electricity was used to sell bunk. When radiation was all the rage, people were buying radioactive water as a cure- all. Now it’s stem cells, regenerative medicine, genomics, nanotechnology, the microbiome, and quantum physics that are being used to make a sale.

			Second, always ask yourself about the nature of the science being name- checked. Are the claims supported by actual research or just vague references to buzz words and phrases? If an explanation is provided, does it make conceptual sense or is it a science-y word salad?

			Third, be especially cautious when the trappings of science are used by practitioners and industries often associated with pseudoscience, such as when quantum physics is used to support astrology. Or apple stem cells are used to market anti- aging facial creams. Or when the science of the microbiome is used by alternative medicine practitioners to sell colon cleanses or DIY fecal transplants (um, do not do this).

			3. Resist the allure of science hype.

			
				Exaggeration and overly optimistic claims of near- future benefit have become the norm for the research community. All the incentives—for research grants, academic publications, institutional press releases, pop culture portrayals, social media posts, commercialization, and the marketing of related products—push public representations of science in one direction: toward hype. There are very few moderating forces anywhere along the science and innovation pipeline. The current knowledge production ecosystem incentivizes both quantity- over- quality research advances and hype about those small advances. The reality is that translating exciting research from the laboratory—or even from promising clinical trials—is a fraught, uncertain, and usually unsuccessful enterprise. Science is super hard!

			A good rule: if you see a science-y headline or marketing claim that sounds too good to be true, it is likely too good to be true. The cliché holds. Exciting, impactful, and rapid knowledge translation does, very infrequently, happen—the best recent example being the COVID vaccines, which were the result of a massive and coordinated global effort that built on decades of related research. When another genuine breakthrough like this happens, you’ll hear about it from a range of sources—not only from a random clinic’s website, a wellness influencer’s social media feed, or the raves of a podcaster.

			4. Take a closer look when goodness is used as a marketing strategy.

			A recent study by the U.S. Department of Agriculture examined food scanner data—which is basically all food scanned when purchased at a store—for the entire country for one year. The researchers found that almost 17 percent of the food was labelled as “natural.” In other words, a ridiculously high portion of all food purchased in the U.S. is labelled with a near meaningless health halo term. And (surprise!) the term is most often used on products that many would consider—rightly or not—unnatural, such as highly processed products. For example, 95.6 percent of the purchased supplements were labelled natural.

			So many terms like natural are deployed because they operate as a shortcut to an illusory certainty. They exploit the confusion caused by our chaotic information environment by offering the appearance of a quick answer. And they play to our desire to do the right thing, for ourselves and our community. But the reality is that too often terms like clean, locally grown, non- GMO, healthy, chemical- free, etc., are scientifically incoherent and tremendously misleading. Don’t be fooled. When it comes to products like food—where the use of health halos is likely most common—the best approach is to recognize what you are purchasing. When buying packaged products, look at the ingredients listed on the label and assume that any health- halo terms are meaningless or misleading. A safe bet is to focus on real food. Real food is real food, such as fruits, veggies, nuts, legumes, and whole grains.

			I’m not saying we shouldn’t be urging companies to make products safer, more sustainable, and healthier. And, of course, finding paths to virtuous goals is a very good thing. But in the current information ecosystem, the frequently marketed goodness goals are often little more than a harmful and misleading distraction.

			5. Always consider the existing body of evidence.

			Predatory and hijacked journals pollute the scientific literature with fake science. Retracted studies live on as zombie papers that will not die or stop influencing public perceptions. And there is a depressing amount of dodgy and straight- up fraudulent scientific research. There is so much bad science out there that navigating your way through this minefield can be tremendously difficult, especially when the bad science finds its way into pop culture.

			I’ve spent decades considering, analyzing, and critiquing evidence on a host of biomedical and health policy topics. A significant portion of my life revolves around reading academic papers and investigating emerging science. Despite this experience, I am also finding it more difficult to separate the good stuff from the marginal and the full- on manure. While writing this book, I found studies that I planned on citing, but after double- checking, it appeared the publication skewed toward being predatory. Punt.

			This is a good time to recognize a big paradox with my own work and with this book, wherein I reference hundreds of studies. (My editor will likely tell me too many!) Isn’t all this literature also subject to the same twisting forces as the stuff I critique? Moreover, I’m an academic. I apply for grants. I do research. I publish papers. I interact with the media. Isn’t my work—and the claims I make in this book—also a target of the same perverting pressures and incentives I argue have infected academia more broadly?

			The short answer is yep. The polluting of scientific literature is likely also polluting the literature on the polluting of the scientific literature. The situation is a mess! In this book—and in my career more broadly—I’ve done my best (undoubtedly failing at times) to deploy the strategies I recommend throughout, especially the ones I’m about to recommend here.

			First, don’t fall for the single study syndrome (one study rarely changes anything), especially if that study confirms your preconceived notions or hoped- for contrarian take. This isn’t to say you shouldn’t get excited about an interesting new study, but always put it in the context of the broader scientific literature—particularly if it is about a complex topic involving complex systems with numerous variables (e.g., human biology, human behaviour, the impact of public health policies, the environment).

			Let me offer an example. Say a study comes out tomorrow claiming climate change isn’t happening. While you can bet there are individuals who would embrace this conclusion and share the bejesus out of it on social media as the gospel truth, it is highly unlikely that a single study—even one that has been done well—can reverse the huge body of evidence that points in the opposite direction.

			It’s also crucial to be aware of your personal biases! I’m a sucker for studies on the benefits of healthy behaviours like exercise, sleep, and strong social connections. While all those things are undoubtedly good for us, many of the relevant studies are small and often overhyped. I tend to get too enthusiastic about any study that reinforces the value of a healthy lifestyle. I remind myself to take a beat and look closely at the methods. You should do the same.

			Second, if a study’s claims seem extraordinary or contrarian, be extra careful. Check to see if it has been retracted or if it was published in a marginal or predatory publication. This can be a bit more challenging and time- consuming if you aren’t familiar with academic publications, but checking to see if a breadth of other academics references the piece is a good start. This can be done by putting the study title in a research search engine (e.g., PubMed) or even Google Scholar.

			And most important, always consider the body of evidence. What is the scientific consensus on the topic in question? This recommendation is key to so much of what I’ve covered in this book—including countering science hype, health halos, predatory publications, and the spread of misinformation. The idea here is that the scientific process—especially when it is working well—inches us closer to an objective truth.

			Looking to what the body of evidence says may sound conformist, boring, and kind of overly conservative. After all, contrarian views do, sometimes, turn out to be correct. Contrarian and controversial scientific views are an important part of the scientific process. Plate tectonics and the idea that bacteria cause ulcers were both once viewed as fringe. But once these controversial views were raised—at scientific venues, it is worth noting—they were subsequently supported by data and cogent arguments. The proponents didn’t ignore the evidence and rant about conspiracy theories on social media, popular podcasts, and cable news shows. When truly disruptive and scientifically valid contrarian ideas do emerge—which is a fantastically rare occurrence—they still need to be tested empirically, a process that incrementally moves them into the always evolving scientific consensus.

			So, as a day- to- day guide to evaluating fantastical claims—especially in this era of misinformation—considering the body of evidence remains a crucial recommendation. Indeed, it is exactly what good scientists do. When researchers write up a study for publication, they must place the conclusions in the context of the existing literature. Yes, enjoy watching the science evolve, even those contrarian musings. But do your best to measure them against what the existing weight of evidence says on the topic.

			How do we know what the body of evidence says? For some topics, I bet you already know the consensus. Smoking is bad for you. Fruits and vegetables are healthy. Exercise is good for you. Ditto sleep. Climate change is happening and is influenced by human activities. Vaccines work and have saved millions of lives. The Earth isn’t flat. For other topics, the scientific consensus may not be as well known to the public but can be relatively easy to find by turning to reliable sources. GMOs are not associated with health risks. Unless you have a clinically identified deficiency or specific need, most supplements are not helpful. Homeopathy is total nonsense. And then there are the topics for which the consensus may be in flux and the science complex and evolving. Psychedelics as a therapy for mental health conditions. The use of probiotics in the prevention of disease. The potential health risks of parabens in cosmetics.

			It is for this latter category that independent expert advice can be most helpful. Sometimes the scientific consensus is harder to discern because, as my colleague Jonathan Jarry noted, it emerges slowly and iteratively. It can feel mundane. “It often isn’t sexy,” Jarry tells me. “It doesn’t have the brashness of a contrarian hammer. It doesn’t feel like insider knowledge or discovering the truth buried in a vault underneath a pyramid.” As a result, unconfirmed but exciting scientific speculation often gets more headlines and social media traction. This can give the false impression that the science is stronger than it is in an area, which can do great harm to social policy, public discourse, and public health. Studies have found that the public often greatly underestimates the degree of scientific consensus on key topics. In part, this is because contrarian views are often overrepresented in the popular press, on social media, and by those prominent individuals (like well- known podcasters and cable news hosts) pushing the contrarian views.

			Jarry, a science communication expert at McGill University, co- hosts a terrific podcast called, wait for it…The Body of Evidence. So, yes, he’s pretty committed to the value of exploring the scientific consensus. On his show, he brings in renowned experts to do just that. And that is what you should try to do. Not host a podcast, but find trusted voices—good science communicators, science journalists, university resources, government websites—that aggregate the science in a responsible manner. “It is built around solid pieces of evidence all pointing in the same direction, and you will find it coming out of competent governments, credible professional organizations, and mainstream media sources. That’s the consensus, in its prosaic glory,” Jarry says.

			Given the value of knowing the scientific consensus, I think more needs to be done—by the scientific community, universities, and research funding entities—to support science communication strategies to make it easier for the public to find. One such project, called the Institute for Ascertaining Scientific Consensus, is being developed by Durham University. The goal, as described to me by the leader of the project, professor Peter Vickers, is to “provide policymakers and the general public with easy access to data on scientific community opinion.” He hopes this kind of data will “have the power to influence opinions, behaviour, and high- stakes decision- making.” Perhaps most important, it might inform the public understanding of science. More, please!

			6. Like what you like.

			
				Okay, that’s a simplistic recommendation. But given the degree to which public and expert opinion is twisted, biased, and straight- up manufactured, we should all be very skeptical of the growing opinion economy. A big hunk of the world economy is tethered to online reviews and commentary. The incentive to manipulate is high, in the extreme. And many of our hard- wired cognitive biases make even genuine posts suspect. I wish there was a simple strategy to deploy that would make it easier to find useful and authentic opinions and reviews, but this part of our information ecosystem seems terminally broken. And the rise of artificial intelligence—which can rapidly manufacture authentic- looking content—is only making the situation worse.

			That said, there are a few approaches you may want to consider. Evidence suggests that independent expert reviews that involve comparative analysis are likely the most reliable. Seek those out. When it comes to reviews of subjective experiences—like art and entertainment—look for voices that reflect your tastes on a consistent basis. Also, go old school: talk to actual humans. Face to face. Your friends, family, and neighbours might know more than those biased commentators, random bots, and paid reviewers. Finally, keep an open mind and try stuff. And, yes, like what you like. Reviews be damned.

			When searching for certainty, humans are drawn to the opinions of others. Despite all the research I’ve done on this topic, I still find myself looking at online reviews. Their pull is remarkable. I know they are largely unreliable and often total BS, and still I seek them out! Of course, it is our unbreakable reliance on the opinion economy that makes it such a tempting target of manipulation. So, while I bet you will continue to look at those online rants and raves, perhaps do so with a bit more caution.

			The Knowledge Paradox Dark Age?

			
				How we create, share, interact with, and respond to knowledge is a defining characteristic of human history. We’ve progressed (well, largely progressed) from relying on superstition, myths, and magic to using carefully controlled systematic methods to understand and explain our world. As a way of knowing. Yes, the process (science is hard and messy!) and relevant incentives (quantity over quality!) are far from perfect, both now and historically. But our ability to create and share research- informed explanations and recommendations—about our health, environment, and place in the universe—has never been greater. There can and should be a golden era of knowledge creation. Let’s not let this opportunity slip away. Let’s not let this era become known as the dawn of a new, and paradoxical, dark age—a time when our species has access to more knowledge than ever before but is systematically misinformed and deceived.

			We need to recognize both the scale of the problem and the need for immediate action. It is a generational challenge that will require the deployment of a multi- pronged approach, including teaching critical thinking skills throughout the education process, recognizing the historical and socioeconomic roots of distrust with the institutions of knowledge creation, working with social media platforms, employing evidence- based strategies to counter misinformation, and empowering citizens to see through the noise.

			I started this book by noting that we are adrift in a storm of information chaos and that we are tearing down the lighthouses—science, evidence- based recommendations, and authentic opinions—that could guide our path forward. Let’s reverse that trend. We can and must build up and protect those lighthouses. Without them, we are truly lost. This I know, with certainty.
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