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			Author’s Note

			My intent with this book is to expose the hidden effects of the chemicals in our clothes. I aim to be as accurate as possible, raising the alarm based on emerging research—without stoking unreasonable fear. In my quest for answers, I sought out researchers and textile professionals who were willing to be candid with me about what they were seeing in the industry. (Not such an easy task, to find independent and knowledgeable people who could speak their minds.) I also solicited stories from regular women about their bodies’ reactions to fashion via the newsletter of my website, EcoCult, and social media platforms. Their stories provide compelling anecdotal evidence, but they are not statistically representative of the American experience.

			In many cases, to protect the privacy and careers of the regular women and flight attendants who talked to me, I used either first names only or pseudonyms. Where I’ve done so, I’ve noted in the text.

			I am not a medical professional, and this book is not intended to offer medical advice. If you suspect after reading this book that the chemicals used on your clothes may be behind some of your health problems, please speak to your doctor before making any decisions regarding medication or treatment.

		

	
		
			Introduction

			One day in September 2021, I found myself driving through the streets of a newish suburb an hour outside Phoenix. I had borrowed my mom’s car, and its chipper navigation led me down long rows of identical stucco houses on identical streets with almost-identical desert landscaping of sand, rocks, succulents, and cacti.

			I wasn’t surprised that my quest had led me there. I knew the person I wanted to talk to had once lived in northern California, but she had subsequently developed a severe chemical sensitivity and then lost a bruising legal battle. The desert was the perfect place to retreat to.

			People who suffer from sensitivities to mold, fragrance, or man-made chemicals often move to the desert, where the shimmering, dry heat kills all but the hardiest living things and soothes the myriad health conditions of an aging population. In fact, my own mom had moved to Phoenix from the Northeast for several reasons, but one was that her Raynaud’s, an autoimmune-related condition where her circulation painfully retreats from her hands and feet during cold weather, had become hard to bear.

			Out here, someone who has been driven out of their work and home by an invisible disability like chemical sensitivity can more easily afford their own patch of land and build a life that is free from the smells—dryer vents, cooking smoke, air pollution, lawn pesticides—that come with being up close and personal with your neighbors in America’s more crowded and fecund cities and towns.

			I pulled up in front of a small one-story duplex, shifted the car into park, and took a deep breath. For the past six months, I had called, emailed, and even sent a letter to the woman who lived there but hadn’t gotten a response. This was my last attempt to introduce myself, to hopefully prove to her that I had her best interests at heart, and to draw her story out. Finally, I screwed up the courage, got out of the car, walked up to the door, and rang the doorbell.

			After a minute of silence, the door swung open. I peered through the white metal screen door, still closed and locked. In the dim foyer, I could make out an older woman, thin and slightly stooped, wearing a white tee and black cotton shorts.

			I introduced myself. “Hi. My name is Alden Wicker. I’m a journalist from New York. I’m working on a book about toxic fashion. I’ve been trying to get in touch with you. I want to hear your story.”

			“I know who you are,” she said softly. She paused, collecting her thoughts. “You know, I have suffered from what they sprayed on those uniforms. My life was ruined. My husband left me for a younger, prettier woman.” Her raspy voice trembled, teetering on the edge of breaking down. “My liver is damaged, my heart is damaged. I’m dying. I can’t talk about it. I just can’t. I can’t go back to that experience again.”

			“Please,” I said, close to tears myself. The gravity of what I had undertaken was hitting me anew, adding to my resolve to get the story down on paper before it was too late. “I’ve talked to the partner of an attendant who passed away. I want to know the story firsthand. Is there anyone else who would talk to me?”

			“I’m so sorry. I asked everyone for help. My colleagues won’t support me. They can’t talk about it, either. I have to go. To a doctor’s appointment, ironically,” she said with some bitterness. “God bless you. God bless you.” And the door clicked shut.

			I stood for a moment in the bright sunshine, dazed, before walking back to the car. I had wanted to talk to this particular woman because she was the first airline attendant to file a lawsuit seeking redress for being poisoned by her uniform. She was also one of the first people in the world to have an inkling about just how sick our clothing can make us. Few believed her at the time. Even now, just a handful of people can even start to wrap their minds around what happened to her.

			Back in the car, I tried texting some other potential sources. If this woman wouldn’t talk to me, I knew I could find another. She was one of hundreds of attendants from Alaska Airlines who fell ill in 2011 when they received their new uniforms. And she was one of thousands from at least three other major airline carriers who, over the next decade, developed rashes, breathing problems, thyroid disease, hair loss, extreme fatigue, and a whole host of debilitating health issues that, in some cases, ruined their lives.

			And it was all from wearing toxic uniforms.

			My phone rang fifteen minutes later as I descended onto the highway that cuts through the hills into Phoenix’s smoggy valley. It was a rep from the airline attendants union. She said if I would be careful to protect their identities, she would let me talk to the attendants.

			

			—

			I first learned about this story in 2019, when a radio producer reached out to me to ask if I could comment on a lawsuit filed by Delta employees against Lands’ End, the apparel brand that made their uniforms.

			At the time, I had no idea that clothing could make people sick. As a sustainable fashion and lifestyle journalist, I’ve been writing about almost all aspects of eco-friendly fashion since before it was cool. I’ve also been a longtime proponent of buying nontoxic cleaning products, “clean” beauty products made with simple and natural ingredients, and (most importantly) pesticide-free, organic food—as well as organic cotton.

			I’ve built my career on the shoulders of authors like Rachel Carson, who, in the 1960s, ignited the modern environmental movement with her nonfiction book Silent Spring. The villains of her book were the fantastically toxic pesticide DDT, the chemical companies that spread disinformation about its supposed safety, and the government officials who allowed it to be used indiscriminately on roadside weeds.

			The book’s message was bleak—we were facing the possible extinction of the bald eagle, and of many other birds and wildlife. But what came after was an inspiration. Thousands marched in the streets, demanding a green revolution on the first Earth Day in 1970. That same year the Environmental Protection Agency (EPA) was founded, and in 1980, the federal government started demanding corporations pay for the cleanup of toxic sites. Today our rivers and air are cleaner than they have been since the Industrial Revolution.

			I learned all this in high school, alongside the bad news about climate change and biodiversity loss, inculcating in me a sense that some battles had been won, but the war for the planet’s future continued.

			In college, as I studied journalism and business, I gave myself an elective of consumer health. I read Michael Pollan’s Omnivore’s Dilemma and Eric Schlosser’s Fast Food Nation. They opened my eyes to how my food choices were damaging my health as well as the health of the soil and of animals. This information changed my life for the better, repairing my relationship with food, which had been exploited by a lifetime of being yanked between McDonald’s and diet advertisements. I decided that if it matters where our food comes from, it probably matters where we get our other consumer products from, too. Right after college in 2009, I started blogging about all things eco, including beauty, travel, and fashion—mainly just to satisfy my personal curiosity and share what I found with the world. If I could change a few minds along the way, so much the better.

			I wasn’t alone in reassessing what I put on and in my body. Organic food promising to be free of pesticide residues is the fastest-growing sector in the food market, with sales hitting $57.5 billion in 2021. Beauty has followed close behind, with millions of women overhauling their entire bathroom cabinets in the past decade, throwing out legacy drugstore and department-store brands, which have toxic ingredients like phthalates and parabens, and investing in an ever-growing variety of natural products, which promise safety from hundreds of known carcinogens and hormone disruptors.

			Women believe—with good reason—that the US government is failing to protect them from substances that can lead to birth defects, painful female reproductive issues, autoimmune diseases, and cancer. Influencers and beauty start-ups capitalized on these fears, peddling a potent mix of misinformation and expensive solutions that require chemistry and toxicology degrees to parse. The millions of women who follow these people and trends are investing a huge amount of money and time into the mystery of their never-quite-there health. They try elimination diets and “clean eating,” DIY their beauty products, and spend thousands on creams and supplements, hoping that this will be the thing to banish their fatigue and period pain.

			But the tide of change has spilled over the walled gardens of the wealthy. Even the largest, most affordable drugstore brands are now reformulating their beauty and cleaning products to be safer. And you can find organic milk at conventional grocery stores, too.

			Yet fashion, a $2.5 trillion global industry, has somehow completely evaded the same scrutiny.

			It’s not that we’ve been totally unaware of the nasty chemicals used to produce clothes. The heavy pesticide use on cotton crops—with farmers in India and the US getting cancer as a result—was always a hot topic in green circles. Everyone in the industry knows that workers in textile mills and leather tanneries have been known to develop skin lesions and breathing problems. In 2011 (the last time industrial pollution in China was measured and shared publicly), textile manufacturing was up there with the paper and chemical industries as the third-biggest industrial contributor to China’s water pollution. The same year, Greenpeace launched a campaign to bring awareness to the toxic chemicals flowing out of the pipes of these factories, turning rivers across Asia the color of the season, with red, purple, and blue plumes. In 2012, Greenpeace followed that bombshell with a report that found nonylphenol ethoxylates (NPEs, toxic endocrine disruptors that have been phased out of detergents) in 89 out of the 141 clothing samples it bought and tested, plus phthalates and restricted azo dyes on others. Every brand, from Giorgio Armani to Calvin Klein and H&M, was guilty of selling toxic clothing.

			Awareness of the chemicals used on and in clothing might have kept growing if not for another fashion scandal that engulfed the news cycle.

			In 2013, the Rana Plaza garment factory in Bangladesh collapsed, killing more than eleven hundred people. As pictures of family members clutching the bodies of workers pinged around the globe, Western consumers realized that real people, not robots, are hunched over sewing machines making their clothes. The next year, nonprofit Fashion Revolution launched an international day to commemorate the deaths, and its #whomademyclothes campaign was seen by 275 million people in 2018 alone. In the following years, the plight of factory workers continued to dominate the headlines.

			Ask many popular sustainability influencers and actresses today what their aha moment was about the human toll of fast fashion, and they’ll cite the 2015 documentary The True Cost. This film exposed how garment workers labor overtime for poverty wages so that we can buy ultracheap clothes, only to throw them away after a few wears. It was a shocking revelation that changed hearts and minds—and consumer behavior.

			My career as an investigative fashion journalist grew alongside this consumer movement. I was writing for ever-larger outlets, and my blog EcoCult’s traffic and newsletter subscriber base was growing by leaps and bounds as both regular people and industry professionals searched for guidance. But I was starting to question whether we could really shop our way out of climate change and worker exploitation. Everything seemed to be headed in the wrong direction, even as #sustainablefashion became the hottest trend on Instagram.

			By the time 2019 rolled around and I got that email about the uniforms that were making flight attendants sick, I was flummoxed. The general understanding was that when it came to chemicals, it was cotton farmers and garment workers who were affected, not the end user. It was a problem over there. That clothing could cause such serious and acute health problems for the relatively privileged people wearing the clothes was news to me. I called up a few smart people in the fashion industry who I thought would know more, but nobody was able to give me any information.

			The internet didn’t help, either. Sure, there were a few articles from wellness influencers and “integrative health coaches” with some scary claims, like there being enough pesticide residue on nonorganic cotton clothing to get you sick. I’ve never found any evidence of that. (But I have found evidence that a lot of certified organic cotton is fraudulent, sadly.) No reputable sources seemed to have spotted this story, of what can be put on the cotton—and, for that matter, polyester, nylon, wool, and viscose—many steps after it has been harvested and woven.

			I declined to go on the radio show that day to discuss the issue—I’m not one to talk about things I don’t know about—but my interest was piqued. What is in our clothing? Could there be a huge scandal hiding in plain sight, right on our shirtsleeves?

			It appeared that no one else had cared to ask these questions, at least not publicly, anyway. But I’ve always taken the fashion industry—and the people affected by it—as a deadly serious topic. So I dug deeper. I learned that this lawsuit was just the latest of several against airlines and the makers of their new uniforms, going all the way back to Alaska Airlines and Twin Hill in 2012.

			In early 2019, I convinced an editor at Harper’s Bazaar to give me a story about toxic fashion, and during my reporting, I interviewed one particularly vocal attendant at American Airlines. Heather Poole is a bestselling author of a 2012 memoir, Cruising Attitude: Tales of Crashpads, Crew Drama, and Crazy Passengers at 35,000 Feet. She had started blogging and giving media interviews about her own downward health spiral, and in the process she had become a leader in a cross-airline movement for recognition of what was happening. She was making trouble—good trouble—for the four major airlines and three uniform brands that wanted to sweep the whole thing under the rug.

			The American Airlines attendants got their uniforms at the same time in the fall of 2016. They wore it for several days in a row, slept in it on overnight flights, drove with it in their cars, hung it next to their beds in crash pads. And in the weeks and months that followed, many of them started getting sick. With so much time spent together in airplanes and on layovers, they could compare notes with their colleagues and recognize patterns. Heather created a Facebook group where they could share stories with attendants from other airlines. And yet, it still took quite some time for many of them to make the connection between their symptoms and the uniform.

			But was this problem of “toxic fashion” isolated to the airline industry? Or were the attendants just the proverbial canaries in the coal mine, early detectors of a more widespread phenomenon?

			I was trying to figure out whether the same thing could be happening to regular consumers, albeit on a less noticeable scale. It seemed so. If you were to buy one or more toxic pieces of fashion, you would probably never think to connect your headache or fatigue to your pretty new sundress or performance leggings. Connecting chronic illness like thyroid disease or a cancer diagnosis to a sweater? Impossible.

			“You can’t prove anything unless you have an extreme situation,” Poole told me in 2019, as she sat at home on unpaid leave, pining to be back in the sky. “What’s happening to me is probably happening to you. But you wouldn’t even understand it or know what was causing it.”

			It occurred to me that, while beauty and cleaning products and packaged foods come with an ingredient list, fashion does not. Like many, I assumed that meant there wasn’t much on or in clothing fabric that wasn’t the fabric itself. Surely, if there was something to be worried about, the government would be on it. I mean, how complex could a pair of leggings or a T-shirt be?

			Very complex, as it turns out. Fashion products have some of the most complicated and multilayered chemical profiles of any product you or I can buy—without a license, anyway. Multiple chemical substances are used to manufacture, process, weave, dye, finish, and assemble clothing and accessories. Each step in this daisy chain can leave a residue, either intentionally or unintentionally, on the item that you then sleep, sweat, and live in almost every hour of every day.

			Even in the general population, there are clues that something isn’t right. Consumers have reported chemical burns from tights and shoes to the Consumer Product Safety Commission (which rarely recalls anything as a result), and individuals have sued children’s and lingerie brands for the same. People with diagnoses of multiple chemical sensitivity, mast cell activation syndrome, or dye allergies shop brands with good return policies, struggling to find clothing that doesn’t make them break out in hives or rashes. We have an epidemic of autoimmune disorders, which can often start with a simple rash or mild asthma, before spreading and turning into devastating illnesses in which the immune system attacks the body, like Crohn’s or psoriatic arthritis. We’re covering our fashion with hormone-disrupting chemicals, and then wondering why couples are increasingly having to pay tens of thousands of dollars for medical interventions to get pregnant.

			At least forty thousand chemicals are used commercially worldwide, yet only a small percentage of them have been checked for human and animal safety. Some researchers have warned that we are producing too many chemicals and at too high a volume, that we are “outside the safe operating space of the planetary boundaries” for man-made chemicals.

			And the chemicals created from fossil fuels are also at least partly to blame for fashion’s climate footprint. The chemical industry is now the largest industrial consumer of both oil and gas, and as we switch to electric cars and wind and solar energy, petrochemicals are predicted to drive half of all demand for oil by 2050.

			These chemicals can be acutely toxic or hazardous, causing skin burns or asthma. But more often they do their dirty work over years of chronic yet infinitesimally small exposure. They can be carcinogenic (causing cancer), mutagenic (damaging your DNA and causing birth defects), or reprotoxic (causing reproductive issues). Sometimes your body can metabolize and pee out these chemicals, and once in the water or soil, they eventually break down and go away. But others accumulate in your body and in the environment, lasting for decades or, in the case of perfluorinated chemicals like the kind in stain-resistant finishes, forever. Some of them mimic hormones, causing a little-understood cascade of health effects ranging from unwanted weight fluctuations and fatigue to infertility and chronic disease.

			What’s worse is that they are an invisible menace, infiltrating our air, water, homes, and bodies. In fact, there’s now a term for the invisible world of synthetic chemistry that lives inside us: the human toxome.

			How could it be that we know so little about something that plays arguably the most intimate role of any consumer product in our daily lives? The textiles and materials that caress our most private body parts have become duplicitous: beautiful and alluring, yet dangerous. Only the faintest clues—a whiff of caustic odor here, a disconcertingly bright color there, a plasticky hand feel—hint at their true nature.

			In the following pages, you’ll meet more than a dozen people who have discovered—whether through their research or lived experience—what the chemical industry and in some cases the fashion industry have been trying to hide from us. They are flight attendants, researchers, fashion professionals, garment workers, doctors, partners, and mothers who are part of a small but growing international club of people who know, beyond a doubt, that the clothing we put on our bodies can be—and often is—toxic.

			By the end of the book, I think you’ll be in this club, too.

			Most importantly, I hope this will serve as proof for Western consumers that there is no “over there.” What happens in Bangladesh and Morocco and Guatemala has very real effects on us, too. We are all connected, via these things too tiny to see, and via an issue almost too huge to comprehend.

			Maybe, with your help, we can start an inclusive movement for fashion—and for a planet—that is safe, nourishing, and free of toxic chemicals.

		

	
		
			PART I

			CANARIES IN THE COAL MINE

		

	
		
			Chapter 1

			In Case of Emergency

			Chemicals in the Not-So-Friendly Skies

			Mary stopped the beverage service cart in the aisle and nudged the brake on with her foot. Smiling, she leaned toward the passenger by the window and took in a breath before asking them if they would like anything to drink.

			At that moment, she started to choke, and buried her face in the elbow of her navy-blue jacket as she continued to hack. Gathering herself, she apologized profusely, poured herself some water, and continued with some effort to serve drinks. After she managed to finish the service, she stood in the back galley, wondering what the heck was going on. Lately, she had been coughing all the time, even though she had no other symptoms of a cold or flu. It was the spring of 2011, almost a decade before the Covid pandemic started making its way around the world in airplane cabins.

			Mary (not her real name, to protect her job) was otherwise healthy and active. She had a gym membership and liked to go hiking in the verdant mountains that rise thousands of feet above Seattle, where she lives and where Alaska Airlines, the company she works for, is headquartered. Well, she hiked when she had time. Mary had a hectic work schedule, flying six days a week all over the US. Sometimes she would work fourteen days in a row, which lasted anywhere from six to twelve hours, with just enough time for a quick dip in the hotel pool and a sleep during her layovers. But by and large, she loved her job. “I drank the Kool-Aid,” she said later. “I thought I mattered. I thought I was part of the family.”

			Mary, along with her twenty-eight hundred colleagues, had received a box from Twin Hill containing her new Alaska Airlines uniform a few months before, in late December 2010. When she pulled out about a dozen plastic-wrapped pieces, she judged it a big improvement over the old frumpy, bulky wool uniform made by M&H, an American uniform maker. These new pieces had a modern cut and were made with a sleek, polyester-wool blend fabric. What she didn’t know is that while pure wool is naturally flame retardant, the new uniform’s flame retardancy was provided by a chemical finish—and the fabric came with many other performance-enhancing chemicals, such as stain-proofing provided by Teflon.

			Mary had heard senior attendants complaining that the new uniforms were giving them a rash. “I thought, these people are just mad because they don’t like change,” she told me a decade later. She was having her own breathing problems, but said, “I had not put two and two together. No one had ever heard of being poisoned by clothes before.”

			One of those senior attendants who was complaining the most was John, an attendant with twenty-five years of experience who lived in Long Beach, California, near his base of LAX. Back in 1986, John was a fifth-degree, black belt tae kwon do instructor when a friend invited him along for an interview to be a flight attendant at a small airline. He’d gone just for fun, but when he was offered the job, he took it and never looked back. The very next year, the airline was bought and absorbed into Alaska Airlines. By his midfifties, John had softened a bit around the middle but still had a handsome, boyish charm, with a square jaw, dimpled chin, and short brown hair.

			According to his partner, Marco, John was low-key, even reserved, on the ground. But when he donned his Alaska Airlines uniform, he took on a different persona: gregarious, silly, charming. If he noticed a colleague was feeling down, he would go out of his way to make them laugh. At fast-food restaurants, he would order kids’ meals so he could give the toys to fussy children on flights. He celebrated his colleagues’ birthdays and put on funny hats for holidays.

			John was a hard worker, and loved his job. When Alaska’s insufficient maintenance of an older plane led it to crash off the California coast in 2000, killing everyone on board, John went right back to work. “It’s just like getting thrown off a horse—you need to get right back on, otherwise you won’t do it again,” he told Marco.

			John and Marco had met during one of John’s layovers in San Francisco. They made it official with a domestic partnership in 2007, before it was legal for two men to be married in the US. John kept his home near LAX but, as an attendant with seniority, would select as many layovers in San Francisco as possible so that he had to spend only a few days a week away from Marco, who lived in the Bay Area.

			“He wanted to keep working as long as possible. He loved his job,” Marco told me by phone in 2021. “That all changed in 2010, when they issued those uniforms.”

			On a cool December day, John pulled the new uniform pieces out of the box and started trying them on in front of the mirror. Within the next two days, his whole upper body flushed with a rash, and he had trouble breathing, according to complaints he submitted later to the flight attendant union. He wore the outfit to work in January, before Alaska communicated the official rollout date, and he landed in the emergency room with severely compromised breathing and blisters on his arms. He came away from that ER visit with a $4,900 bill and a diagnosis of bedbug bites. Few had heard of a piece of clothing being toxic before. Rashes? Sure. That can happen when the pH balance of fabric is off. But landing in the emergency room from a blazer? The doctors had nothing to offer.

			In fact, this wasn’t the first time something like this had happened. In 2009, Transportation Security Administration (TSA) employees—the people who work the security checkpoints in airports across the US—started telling the American Federation of Government Employees that their uniforms gave them rashes, light-headedness, red eyes, swollen and cracked lips, and runny or bloody noses.

			A TSA representative downplayed the issue. Less than 1 percent of the fifty thousand TSA workers were complaining, after all. And the Nashville-based manufacturer of their uniforms, VF Solutions, had the uniforms tested and said all substances, including formaldehyde, were below “acceptable limits.”

			“It’s not a new fabric,” VF Solutions’ vice president for safety told the Washington Post. Just a typical cotton-polyester blend. There was no reason for these reactions to kick up now. But TSA agents were offered the option of 100 percent cotton alternatives. We don’t know if John, his doctors, or even anyone at Alaska Airlines had heard about the TSA uniforms—I heard about them from another attendant who had done hours and hours of research.

			All Alaska Airlines flight attendants were required to report to work in their new uniforms by February 23, 2011. Within days, Judith Anderson, an industrial hygienist in the Department of Safety, Health, and Security at the Association of Flight Attendants (AFA), started receiving emails and calls from members about the new uniforms and nasty reactions.

			Anderson is slender and pale, with green eyes and straight, light-brown hair she keeps in a conservative sideswept crop. She has the air of a preschool teacher, with a soft voice that emanates both concern and gentle authority. Like the attendants she represented, Anderson tended to wear a conservative skirt suit and tights—with the addition of a perky scarf; you might find yourself asking her for soda water and pretzels.

			In 1993, when Anderson graduated from college with a degree in chemistry and biopsychology, she started looking around for a master’s program that would allow her to work in public health and have a real-world impact. When she learned about the field of industrial hygiene, it seemed like a great fit.

			Anderson’s second job out of school—after a stint in cancer research in British Columbia—was at George Washington University, helping the Center to Protect Workers’ Rights assess chemical exposure of maintenance workers at a paper pulp mill. She remembers putting on steel-toed boots, walking inside a giant chemical digester, and seeing people welding without any respiratory equipment.

			“It was appalling to see the conditions that some people work under,” she told me by phone from her home office in Seattle in early 2022. She felt compelled to use her education and relative privilege to advocate for laborers.

			So in 1999, when she saw a job posting at the Association of Flight Attendants—the largest flight attendant union in the world, representing tens of thousands of people from more than a dozen different airlines, including US Airways, Alaska Airlines, Hawaiian Airlines, and United Airlines—she was intrigued. But Anderson was also unsure that it would offer the kind of challenge and advocacy work she was looking for. “I thought, How dangerous could this job be?” she said. Sure, flight attendants work hard, and the struggles of working with the public in a stressful environment have been well documented, especially in recent years. But were their jobs and their working environments actually toxic in the literal sense? She wasn’t so sure. “I had this glossy image of what it is to be a flight attendant,” Anderson confessed to me.

			But she quickly found out that flight attendants—and to a lesser extent, passengers—are often surrounded by a cocktail of toxic chemicals on the plane. And because they float above earth in workplaces not covered by the Occupational Safety and Health Administration, flight attendants actually need more advocacy from someone like Anderson, not less. She took the job and threw herself into the interesting, engaging work. It’s a job she still holds today.

			As an industrial hygienist working inside the airline industry, Anderson supports not just the airline employees but, in effect, the traveling public as well. For example, on cold days, the smell of de-icing fluid infiltrates the airplane cabin. Anderson has also worked on airborne illnesses, including SARS and COVID-19, and the simple danger of it being dangerously hot or cold in the airplane cabin.

			And the AFA has been fighting since the 1970s to reduce the quantity and toxicity of pesticides that are sprayed up and down planes during stopovers to countries like Australia and India that have policies requiring it. In 1979, after some passengers experienced anaphylactic shock, the CDC stopped requiring routine disinfection on flights to Hawaii. In a small win in 2001, the AFA managed—with the help of the California Board of Health—to convince a large airline to stop spraying pesticides directly on the attendants’ bunk beds in the large planes that do overnight flights to Australia. (Often the beds and passenger seats would still be wet when boarding started.)

			But the “fume events” were what shocked and alarmed Anderson the most. That’s when the jet engines start leaking hot oil into the air exchanges that run past the engines, and toxic fumes fill the cabin. Anderson receives weekly reports from crew members about “dirty sock smells” and smoke so thick it makes them cough, then develop headaches, brain fog, dizziness, and fainting.

			Over the years, Anderson had developed close working relationships with the flight attendants from a dozen different airlines, from the young idealistic women working puddle-jumping commuter flights between small American cities to the seasoned attendants who serve champagne on jumbo jets to exotic destinations. If an attendant suspected they might have been poisoned on the job, Anderson was often the only sympathetic ear they could find.

			Now, in 2011, pictures appeared in her inbox from Alaska attendants, of red patches of skin, swollen eyelids, and eyes crusted with pus. Unbeknownst to Anderson or the flight attendants, Alaska Airlines’ customer service representatives were also having trouble with the uniforms. They filed a complaint with the Department of Labor & Industries in Washington State, where the airline is headquartered. The agency sent a letter to Alaska Airlines on March 3, describing the reactions.

			In early March, John put on his uniform, and again, within minutes, he broke out in hives and couldn’t breathe. It was clearly an ongoing problem. His manager encouraged him to see a worker’s comp doctor, and he got one month of paid leave.

			Alaska started demanding answers from Twin Hill, who had the uniforms tested and sent a memo to Alaska Airlines saying there were “no foreign chemicals” in the uniforms, meaning that everything that was on there had been put there on purpose. The oxford shirts contained formaldehyde at 24 parts per million (ppm), below the most stringent limit of 75 ppm, in Japan. They also had a Teflon coating, which made the uniforms stainproof. (That’s the stuff on nonstick frying pans.)

			By fall 2011, when several of Alaska’s senior executives had a meeting with the AFA, the story had changed. Judith Anderson recalls them explaining that a few bolts of fabric had been contaminated during transit from Turkey to China with a chemical called TBP, or tributyl phosphate. She immediately recognized the name. Also known as phosphoric acid tributyl ester or tri-n-butyl phosphate, it’s an ingredient in almost every hydraulic fluid used in the aerospace industry.

			It also had shown up in fume events—something she was all too familiar with.

			In work settings, TBP can cause skin problems; if inhaled, it can cause respiratory problems. It’s also a potential endocrine disruptor, which means it could interfere with hormones and thyroid functioning. What the heck is TBP doing in clothing? Anderson wondered.

			She started doing research and found out that, far from being accidental contamination, TBP is often used as a wetting agent and solvent in textile manufacturing. Greenpeace found it in a sample of polluted water issuing from a textile manufacturer into the Yangtze River delta during its explosive 2010 investigation into toxic runoff from apparel factories.

			Alaska Airlines tried to assuage attendants’ concerns by painting the TBP found in their uniforms as perfectly normal. It purchased uniforms by other brands and got them tested to show they also had TBP, albeit at much lower levels. And it offered $135 to all the flight attendants for dry cleaning. But experts told Anderson that dry cleaning wouldn’t get rid of it. By July, Twin Hill’s story had changed again. Now it was telling Alaska Airlines that the fabric had been contaminated in Turkey, and that the brand had severed its relationship with the Turkish fabric mill responsible. But these clothing reactions didn’t seem to be isolated incidents—Anderson was getting emails from bank and hotel employees who were also having reactions to their own Twin Hill uniforms.

			The thing was, Anderson couldn’t find an official limit for TBP on textiles. Only Levi’s specifies a limit for tributyl phosphate in garments: 50 ppm. The uniforms contained between 10 and 57 ppm, but Twin Hill didn’t have to conform to another brand’s voluntary and arbitrary standard. Instead, it hired a consulting company, Environ, which said the levels of TBP in the uniforms did not explain the symptoms that flight attendants were reporting.

			So why were so many people getting sick?

			Fashion’s Dirty Secret

			Judith Anderson was starting to discover the dirty secret of the fashion industry. In the United States, outside of California, there are vanishingly few legally enforceable standards that limit what kind of chemicals can be put on fabrics and then sold to adult consumers—or forced on employees. Instead, there are voluntary guidelines put together by private companies, industry groups, and a few multinational brands like Nike, Levi’s, and H&M. And how do they determine what chemicals to look for and at what level they’re safe for human health? Hard to say. Rarely are the limits based on robust research. More often they are the result of a few studies, sometimes on rats, sometimes on unfortunate employees at factories who are exposed to the chemical day in and day out. Sometimes, the limits are arbitrary best guesses or just industry “best practice.”

			That means someone at the fashion brands has guessed that the performance attributes of a chemical are worth any potential side effects to the wearer.

			One day in May, Mary woke up with a rash spreading across her chest. She covered it with makeup and headed down to have breakfast in the hotel dining room with an older colleague.

			“What’s all this?” the senior attendant said, pointing to Mary’s chest. Mary shrugged.

			“You need to quit wearing the uniform, and you need to quit wearing it right now,” the senior flight attendant said.

			Mary protested, but the attendant fixed her with a stare usually reserved for an unruly passenger. “Take it from someone who’s been here for a while and knows the route,” Mary remembers him saying. “You’re nobody. You’re just a number. And you need to quit listening to what the company is telling you, get rid of that uniform, and go buy your own clothes.” When Mary revealed that she had been coughing and getting migraines, the older attendant told her to get a notebook so she could start keeping track of her symptoms.

			So Mary did. It took only a few weeks of notes to realize that her cough showed up only when she was at work, in her uniform. She went out and bought her own navy-blue suit pieces and white button-down shirts. At the time, her supervisor was sympathetic and helpful.

			That would soon change.

			That summer, John ended up in the ER again. Lesions that oozed blood crept up from his upper back to his collarbone, and then to his ears. His allergists and dermatologists didn’t believe him when he said it was his shirt causing the problem. “We brought that uniform and said to the doctors, ‘If you have an EpiPen, open the uniform and see what happens.’ Every single one would just step back and say, ‘We’re not doing that, put this away.’ Nobody even wanted to test the damn thing,” Marco told me. John got a diagnosis of atopic dermatitis—a rash—and a prescription for steroid cream. When, in November 2011, John was taken off the plane because he couldn’t breathe and was sent to the emergency room, Alaska Airlines denied that his condition was work related, according to Anderson and Marco.

			“Literally overnight, you could tell that the legal team for the airline stepped in,” Mary told me. “They sent out an email referencing anybody that had had a negative impact from the uniform as an ‘individual sensitivity.’ That was the new catchphrase. And then if you ever talked to a supervisor after that, [they would say,] ‘Oh, I’m sorry you’re having an individual sensitivity.’ No, this isn’t an individual sensitivity. I was poisoned.”

			By this point, Mary’s eyes had become red and crusty. Despite this, she says her supervisors started pressuring her to put the official uniform back on.

			Meanwhile, the AFA’s Judith Anderson was trying to get help from the government, without much success. The Consumer Product Safety Commission said the flight attendants’ workplace was regulated by the Federal Aviation Administration, not them, and forwarded the reports to the FAA, which passed them to the Occupational Safety and Health Administration, which told her to try the National Institute for Occupational Safety and Health (NIOSH), an agency that researches work-related injury and illness and makes recommendations on how to prevent them . . . but has no regulatory power. So in January 2012, Anderson asked NIOSH to look into the issue.

			Even though Mary was no longer wearing the uniform, her troubles continued. With almost all her colleagues still wearing it, she struggled with migraine headaches, rashes, and eye issues. Bruises showed up in waves all over her body. She had trouble remembering basic words like helicopter or doorknob. Once, when she was visiting her parents, she stuttered so badly when she tried to ask them for the remote that she decided to make an appointment with a doctor for a cognitive test. It came back on the low end of the normal range.

			“They blew me off,” she said of the doctors she visited looking for answers. “They absolutely looked at me like I was a crazy person.”

			John also was reacting to something in the air. When he and Marco were waiting in a hotel lobby for a bus to the airport for a trip to Europe, John paused to speak to a couple of his colleagues who were wearing the uniform. He stayed several feet away from them, but by the time they got on the airport bus, John’s throat was closing and Marco had to stab him with an EpiPen.

			“A doctor has informed me if I wear those shirts again, knowing what they do to me, she will no longer provide treatment for this problem,” John wrote in an email to Judith Anderson in early February 2012. “I don’t believe she would do that. She just wanted me to understand the seriousness of the issue.” He told Anderson he still had the offending shirt, and offered to send it to her. She gladly accepted, thinking that maybe his shirt could give her the answer.

			“The action of having cut my shirt in half, packaging it, and labeling it this morning has caused a breathing reaction, swollen right eye, and rash with blood spots again on my left arm,” he wrote to her.

			Anderson had found out about a Washington State program typically used by employers to test workplace exposure to chemicals. She deconstructed some new, unworn Alaska uniforms—polyester lining and pockets, wool-blend jacket shells, cotton shirts and scarves—with ceramic scissors, which are sure to be free of toxic chemical contamination. Then she sent the sixty fabric samples to a lab at the University of Washington. The resulting report identified a total of ninety-seven chemical compounds in the uniforms—one fabric alone had forty-two different chemicals on it, including excessive levels of lead and arsenic in thirteen of the thirty-five fabric samples tested. The lab also found cobalt and antimony, restricted disperse dyes known to cause allergic reactions, the fossil-fuel chemical toluene at “low levels,” and dimethyl fumarate, an antifungal that had recently been banned in the European Union. Plus, one blue sweater had hexavalent chromium, a carcinogenic heavy metal, on it.

			The report said most of the substances were below typical levels that would cause irritation, but they could have had an “additive effect”—the concentration of dyes added together could exert a greater impact than each by itself—or a potential skin irritant like TBP could alter the skin’s barrier and increase the chance of an allergic reaction.

			This additive effect is something Anderson paid special attention to. She pointed out to me that the American Conference of Governmental Industrial Hygienists considers mixtures of chemicals when setting limits in the workplace. If all the chemicals in a particular mixture act on the same organ, or if they all cause the same health problems, then industrial hygienists consider their effects together.

			But recommended chemical limits in the textile industry are set by considering most chemicals in isolation. If all of them are individually below recommended limits, then nothing, by their standards, is wrong—even if, combined, they exceed those limits. Conventional wisdom in the industry is that “the dose makes the poison.” The trick is to find out what the safe limit is for each type of chemical and keep everything below that limit. By those guidelines—at least for the chemicals they had tested for—the uniforms were perfectly okay.

			Anderson decided she needed the most respected lab in the field of textile toxicity—the Hohenstein Institute in Germany—to take a look at the uniforms. Hohenstein does testing for a nonprofit certification called Oeko-Tex, whose Standard 100 label establishes a standard of safety for consumers. And the limits it sets on how much of each chemical is safe to have on textiles has become a sort of official—if voluntary—guidance for the industry. The tests would cost the union thousands of dollars, but it would be worth it if it meant the uniforms would finally be recalled. Anderson packaged up uniform samples, including John’s shirt, and sent them off to Germany.

			When Anderson got the Hohenstein lab report in October 2012, she eagerly opened it and scanned the dense, jargon-filled document for an answer. It said that the dye Disperse Orange 37/76 was over the European Union’s limit of 50 milligrams per kilogram by more than ten times. In fact, it was so high that it was outside the test’s ability to measure it—the results listed it as “above 500 mg/kg.” It’s a known skin, respiratory, and eye irritant, so much so that the fashion industry had (supposedly) phased it out of use.

			Anderson thought she might have her answer. But there was only one problem: the dye was present only in the pocket liner fabric. A toxic pocket didn’t explain why attendants like Mary and John were getting rashes on their torsos, or why John was reacting specifically to the white button-down. And all the rest of the potentially toxic substances were under the lab’s limits.

			That same month, almost a year after it started its investigation, NIOSH finally gave Anderson its answer. After reviewing the records of seventy-eight attendants and the chemical analyses, it had failed to pinpoint the one chemical that could have caused all the dermatitis. It concluded that the percentage of attendants reporting skin problems did “not appear to be unusual” for an airline worker or even the general population. And anyway, they could have just noticed symptoms because of “heightened awareness,” as NIOSH put it.

			Anderson was incensed. “Affected flight attendants are not seeking an excuse to be sick or to not work,” she wrote back. “NIOSH is comparing apples to oranges.”

			What she was saying is this: to conclude that the reactions were normal, NIOSH had compared the self-reported reactions from Alaska attendants (apples) to health surveys of Swedish attendants and general American workers (oranges). The general surveys would have asked a random sample of workers to check off all health effects that apply and so would have caught almost every little rash and episode of shortness of breath that workers had experienced during the preceding months. But it was clear that not all Alaska Airlines attendants who had a rash or shortness of breath while flying in the past year had reported it to the union. Only the attendants who were sick enough that it affected their life, who attributed their symptoms to the uniforms, and who felt confident they wouldn’t be retaliated against by the airline, were filling out the forms. Furthermore, comparing flight attendants—who have a highly active job that requires them to push carts up and down the aisle and drag suitcases up and down airport staff stairs
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