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Foreword



by Andrew Weil, MD


When I set out on a road trip across the country some forty years ago, I had not intended to settle in Tucson. But by a fortuitous accident, my car broke down in what was then a smallish, dusty desert town in the middle of the Sonoran Desert, famed in Westerns for its forests of saguaro cacti. As a child, I had been fascinated by a Disney nature movie (The Living Desert) filmed here, and suddenly I was in this magical place. I decided to stay and have lived here ever since. I have loved the variety of desert plants, the proximity of many mountain hikes, the opportunity to grow my garden rich in vegetables during the two growing seasons here, and the use of these fresh ingredients in the many healthy, tasty dishes I have created. There is also a rich history of healing and wellbeing in this region of southern Arizona.


When I first arrived, my ideas for what we now call integrative health—then called “complementary and alternative medicine”—were considered fringe by the vast majority of members of the medical and scientific professions. But in Tucson I found like-minded people, both at the University of Arizona’s College of Medicine and in the community, members who themselves had experienced the beneficial effects of such healing practices. Their support helped me to make my dreams reality, creating first the Program and then the Center for Integrative Medicine. With Victoria Maizes’s steady stewardship, the center has grown to train over the decades more than two thousand fellows, countless health professionals, and even the public in the principles of integrative medicine and health. I like to say that integrative medicine is just good medicine. It encompasses the seven core areas of integrative health, which the center staff and I distilled: stress and resilience, movement, sleep, relationships, environment, nutrition, and spirituality.


Our center focuses on whole-body health, emphasizing that health is far more than the absence of disease (as in the biomedical model). We educate physicians and allied health professionals on the benefits of nutrition and nutritional supplements, mind/body interventions, and the strengths and weaknesses of other systems, such as traditional Chinese medicine and Ayurveda, as well as Tai Chi and yoga, my 4-7-8 breathing exercise, spiritual practices, and all the other core areas of integrative medicine that can help reduce and prevent disease. Until we recruited Dr. Sternberg to the center to create a research program on integrative health, our teachings on the environment were mainly focused on removing toxins, allergens, and other potentially harmful exposures from a person’s immediate surroundings, as well as on the health benefits of the outdoor natural environment. But because of her long-standing work with the U.S. General Services Administration using wearable devices to measure the effects of many environmental attributes on stress and health, Dr. Sternberg brought a whole new dimension to our teachings: the impact of the built environment on enhancing wellbeing. This focus takes the frontier of integrative health beyond what happens inside the body—beyond nutrition, mind/body science, relationships, spirituality, movement, and sleep—and shows how the places where you live and work can profoundly influence you. The design of those places then becomes another important tool that integrative medicine practitioners can use to optimize your health. That is what this book is about.


With engaging stories about the researchers and exploration behind the scenes, Dr. Sternberg takes you, the reader, through her personal journey, starting when her ideas about the benefits of the built work environment were also considered fringe. But just as with the other aspects of integrative interventions on health, her and her colleagues’ persistence in gathering the hard evidence for these effects has paid off, and the facts and figures are now providing a prescription for work environments that support health. Indeed, the data became even more relevant during COVID, when it was obvious how much the built environment impacted not only physical health but emotional wellbeing. Suddenly, whole industries emerged based on showing building developers, operators, and occupants whether their buildings were healthy or not. The shift to work from home made this all very personal to millions of people around the world.


This knowledge also became very relevant to the Center for Integrative Medicine when COVID hit, as we were in the final stages of designing our new building complex. Before COVID, when we first began the process of working with the architects to design the new buildings, I had asked Dr. Sternberg to convene an advisory committee to include architects and building science experts from within and outside the university. I wanted our buildings to be a flagship for integrative health, an oasis and place of wellbeing for our trainees, our staff, and the university’s students and faculty, as well as all of our local community members and visitors from around the world.


The possibility of this building started with an idea I had some twelve years earlier to create a restaurant to serve food that was both appetizing and healthy. Most restaurateurs thought that healthy food would not sell. But eventually I found one who was willing to work with me. Together we started True Food Kitchen. The restaurant proved so popular that we were able to replicate the concept all over the country; there are now more than forty True Food Kitchens, with more coming. When we designed the first one, we worked closely with architects and interior designers to create an atmosphere that embodied our concept of healthy, appetizing, fresh food. The resulting light and airy spaces—with natural wood and green decor, plants, and outdoor seating areas—immediately signal to all who enter that they are in a natural and healthy environment. In many ways these spaces embody the elements of integrative health. The hospitality industry has long known about the importance that design and decor play in putting people at ease and preparing them for a pleasant experience. It is only recently that other industries, such as healthcare, have begun to adopt these concepts, and until now the office space design industry has lagged far behind. So, for the design of the center’s new building complex, I wanted to be sure that we had the most up-to-date information to help us create working spaces that would embody all the components of integrative health.


In each chapter of this book, Dr. Sternberg tells how different elements of the built and natural environments can be designed to help you engage in the seven core areas of integrative health and, by doing so, enhance your wellbeing. Dr. Sternberg also describes the process that our advisors undertook, working with architects, university facilities employees, and center staff, to create designs that embrace the mind, the body, and the spirit. Our new home incorporates all seven core areas of integrative health and makes these concepts a three-dimensional reality.


But the process doesn’t stop there. The building contains a “living lab” in which our researchers can continue to measure the impacts of many aspects of the built environment on people’s health and wellbeing as they go about their daily activities. The field of integrative health is constantly evolving, as research reveals new findings on how what we eat, breathe, do, and are exposed to can impact our health and wellbeing.


As we continue to work toward making integrative health an essential part of our everyday activities in order to prevent illness and optimize health, the role of the built environment will receive more and more attention. This book will give you a sense of the future of this science and the exciting innovations it will bring. And Dr. Sternberg will provide the guidelines to help you design your own workspaces to optimize your wellbeing. Good luck on your journey!













PART I
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SEARCHING FOR WELLBEING IN THE WORKPLACE













CHAPTER 1



Inspirations for a Movement


CLOSE YOUR EYES AND IMAGINE your happy place. I’ll wager it’s not your office, or your workspace wherever you work! What if you could turn the space where you work into that happy place? What if it felt more like a spa than a row of cramped cubicles? There was a time when most office workers didn’t pay much attention to how aspects of the physical environment around them—the lack of windows, harsh lighting, the poor air quality and ventilation, the rows of desks or cubicles crammed too close together—might be impacting their overall health. But with the COVID-19 pandemic, all that changed.


Suddenly, the office—once the innocuous backdrop of our daily lives—had become a place of peril. In those early months of the pandemic, it was hard to go a day without reading an article or hearing a news report about how crowded office spaces, contaminated surfaces, and outdated ventilation systems increased our risk of infection. By that point, of course, most of us had been banished to our homes, where we scrambled to find some extra square footage that could be converted into a suitable workspace.


Now think about how you felt when you first returned to the office, as the first waves of the pandemic waned (and maybe how you still feel). As you sat at your desk, trying to focus, did you find the sounds of chattering colleagues, the whirring of copy machines, and the clickety-clack of heels on hard floors newly jarring? Did your eyes start to burn and itch after hours of staring at your computer screen? Did you notice your head was pounding after a long string of back-to-back video calls? Did you find yourself getting drowsier and drowsier as the afternoon waned on?


If you returned to the office just a few days a week, did you find yourself more stressed or less rested on the mornings you had to go into the office? Did you miss those flexible days without a commute, when you could throw a load of laundry into the washer between Zoom calls, prepare a quick lunch in your kitchen, or take a short midafternoon walk around the neighborhood to refresh and recharge?


And did you notice how all these things, both good and bad, impacted the way you felt—physically and mentally?


Fast forward to today, and it’s clear that we as a society are undergoing a radical shift in how we work, where we work, and our very definition of what constitutes a “workplace.” At a time when stress and burnout are at record highs, and millions of people are quitting their jobs in pursuit of a more balanced lifestyle, employees are finally beginning to demand more from their workspaces than ever before.


Workplaces designed for health and wellbeing need not be a luxury. And yet, it took a global pandemic and the subsequent “Great Resignation” for people to realize that. In fact, as a society, we haven’t paid this much attention to our workplace environments since the height of the Industrial Revolution, when the poor work settings in factories spawned worldwide labor campaigns for better working conditions and worker safety laws.


Today, not only do we demand spaces that have been designed to reduce the spread of infectious disease, we demand more comfortable, calming spaces designed to support all aspects of physical and emotional wellbeing.
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It was December 29, 2009, and I was getting ready to address six hundred fifth-year graduating students from schools of architecture across the United States and Canada, all members of the American Institute of Architecture Students—a junior version of the American Institute of Architects (AIA). It was the opening session of the first evening of the national conference, and it was already dark outside at 4 p.m. when the lectures started. It was particularly cold that year in Minneapolis—about thirty degrees below zero Fahrenheit, too cold even to stop over before the meeting and see the famous ice sculptures on view at the nearby winter carnival. But inside the packed auditorium, the heat was sweltering. I was the second of two keynote speakers, and the first one, who was billed as an expert in the business of architecture, had begun his speech by announcing that there were no jobs out there for architects—more than 30 percent of whom were currently unemployed—and that the job market was expected to get worse. The United States was about a year into the economic downturn of 2008–2009, which had hit all professions related to the housing market particularly hard. Even the studio run by the world-renowned architect Frank Gehry, the speaker noted, was letting go of 30 to 50 percent of its staff. The speaker concluded his lecture on an equally discouraging note: don’t even think about finding a job in your chosen profession, he said, unless you can come up with a creative new way to position your skills, and even then, it would be risky. Looking around the auditorium filled with soon-to-be newly minted architects, I could see the furrows of anxiety on their blanched, pale faces.


When the speaker concluded his remarks, the hall went silent. You could almost hear a collective sigh from the audience. And then it was my turn to speak. As I walked to the podium, I thought: How am I going to turn this around? I had been told to expect a raucous audience, but this crowd was particularly quiet; their gloom was palpable. After I thanked the host, I jettisoned my planned opening remarks, moved to the front of the stage, and said:


“Before I give the talk I had planned, I want to tell you all that you—the next generation of design professionals—are our health professionals, partners in the health of this nation.” I went on to explain that as a physician, I cannot tell patients to exercise and reduce stress if they live in loop and lollipop suburbs, with no sidewalks, or work in noisy, cramped, dank office spaces, without access to daylight and green spaces. We need architects and design professionals, I reminded these students, to create the spaces that help people stay healthy, perform at peak, heal, and prevent disease.


That was when the audience came to life, with cheers, whoops, and whistles. I had given these young professionals hope that they were in the right business after all—that in fact, their work was more important than ever. And better still, I had the research to prove it.


At the book signing after my talk, two gentlemen closer to my age than that of the rest of the audience made their way to me through the throng. They pushed copies of my book toward me to sign and told me how inspiring my remarks were. I thanked them and asked for their names.


“George Miller,” said the one with wavy, silvery hair. “I’m the current president of the AIA, and this”—he pointed to his younger colleague—“is Clark Manus, the incoming president. You’ve given us an idea.”


Their idea: to create a committee at the American Institute of Architects whose goal was to make the health impact of all types of buildings a more central focus for design professionals than it had been in the past. They explained that while health had always been in the mandate for architects, it had slipped to the sidelines, mainly to healthcare spaces. Would I agree to serve on that committee? they asked. Absolutely, I said, without hesitation.


In 2012, the AIA put out a call to action: “America’s design and health initiative,” which came out of our committee’s work. This would become the impetus for design professionals to make occupants’ health outcomes a goal for all buildings: not only hospitals and healthcare facilities but also office spaces, schools, homes, and, indeed, any buildings they designed. The initiative asked design professionals to go beyond the essentials—such as removing toxins and infectious agents and assuring that buildings were safe—to include aspects of the built environment—that is, any building type, and the roads and sidewalks and built spaces in between—that enhanced emotional wellbeing as well as physical health.


Redirecting an entire industry to turn their attention to occupant health and wellbeing would take skill and delicate maneuvering—something akin to turning an aircraft carrier around in a choppy sea. Through the housing and real estate boom of the 1990s and most of the 2000s, architects and design professionals were flying high. Money flowed freely, with the best contracts going to the firms that could build the most impressive buildings. “Starchitects” such as Frank Gehry were designing landmark buildings: enormous urban sculptures that stood out like “jewels in a crown,” often defining a city’s skyline and, indeed, the city itself. Driven by inspiration rather than data, these architects were offended by the very notion of their creativity being constrained by yet more design guidelines and codes.


In fact, in 2006, just a couple of years before the recession, I had debated Frank Gehry on this very issue during a panel at the Society for Neuroscience’s national meeting in Atlanta. A small white-haired man, then in his seventies, with a forceful personality that belied his slight build, he took umbrage at my suggestion that it was important to design buildings with elements proven to help reduce stress. And yet, I pointed out, he had included many stress-reducing elements in his design for the now iconic Disney Concert Hall, which had opened in downtown Los Angeles three years prior. Encased in a titanium skin that reflected Southern California’s glare and heat so intensely that neighboring building owners sued to sandblast the surface to reduce the glare, the building nonetheless contained a shaded entrance hall with treelike columns that evoked a calming, cooling, diffusely lit forest. Moreover, many of Gehry’s buildings contained what he called “handrails,” which served as visual guideposts to help people orient themselves within mazelike structures that would otherwise be stressful to navigate. Gehry fiercely countered that all these decisions were based on intuition and that an architect is an artist whose creative product must not be data-driven. I was surprised by his vehemence, but back then, most architects agreed with him. No one was going to dictate to them how to design their buildings to optimize health and wellbeing—they felt there were already enough standards for safety and green footprints cramping their aesthetic style.


It was only after the economic crisis of 2008–2009 that these attitudes began to change. The collapse of the real estate market left many in the design professions—including architects—in search of an edge, a way to be seen as something more than just a dispensable luxury. Suddenly, these professionals saw health as an opportunity to reposition themselves and their work as indispensable.


But even while building owners agreed that designing for health was important, it wasn’t a top priority and was often relegated to a line item low down in budget spreadsheets. By March of 2020, of course, the pandemic changed all that. Suddenly, buildings designed for health were in huge demand.
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The year 2020 was not the first time that natural or manmade disasters precipitated new innovations in building design. Earthquakes, fires, and plagues inspired generations of architects to design differently to prevent the next catastrophe. Stone buildings replaced wooden ones after the 1666 Great Fire of London, and brick-clad iron structures replaced the ones destroyed in Chicago’s Great Fire in 1871, paving the way for steel-girded skyscrapers of the twentieth and twenty-first centuries. Rampant contagious diseases such as polio, tuberculosis, typhoid fever, and cholera also necessitated changes to the built environment, ushering in indoor plumbing and clean waterworks. Until those innovations were implemented in the mid-twentieth century, the fear of contagion shaped people’s behavior in public and communal spaces, so vivid in people’s memories were the devastating effects of those illnesses.


Until the early twentieth century, fears of infectious disease mainly centered on polio and tuberculosis, as there existed no drugs to treat these illnesses, nor vaccines to prevent them. But with the advent of cures, those who grew up during the golden decades of the 1950s to the 1980s believed that, beyond the common cold and mild strains of influenza, virtually all serious infectious diseases had been vanquished forever. It was only with the emergence of human immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS) in the early 1980s that we realized just how wrong we were. Over the next decade, the number of AIDS-related deaths continued to climb, creating a public health crisis unlike any that people under the age of thirty-five had seen in their lifetime. Eventually, in the mid-1990s, scientists discovered a cocktail of drugs that successfully turned infection with HIV from an almost certain death sentence into a chronic illness with which people could live normal lives. Then, in 2019, along came the coronavirus. Coronaviruses have been around for a very long time and historically have been relatively harmless, causing nothing worse than symptoms of the common cold. But the version that hit in 2019—specifically SARS-CoV-2, short for “severe acute respiratory syndrome coronavirus 2,” the virus that caused COVID-19—was, of course, deadly, and our complacency was once again shattered. It was as if the entire world were suddenly thrown back seventy years to the time before polio vaccines and antituberculosis drugs had come on the scene.


Prior to the discovery of Jonas Salk’s and then Albert Sabin’s vaccines, polio had been a terrible scourge, attacking young and old alike, with no discrimination for class, race, or economic means. The disease began with a high fever, shaking chills, sweats, and vomiting and progressed to paralysis that marched up the spinal cord until it struck the muscles of the chest and stopped one’s breathing. That was when the patient’s only hope for survival was to be encased in an “iron lung”—the ancestor of today’s ventilators—a metal cylinder fitted around the patient’s trunk, with only their head, arms, and legs hanging out. If patients were lucky enough to survive to that point, they could be confined to the iron lung for weeks or months (akin, almost a century later, to COVID patients being stuck on ventilators for weeks, unable to breathe on their own). When finally weaned off their iron lungs, polio victims might be left with withered limbs, unable to walk. The specter of this disease was so frightening, especially in summertime, when the risk of catching it was greatest, that people became leery of going into public spaces. I remember that as a child my parents strictly forbade my sister and me from swimming in public pools, drinking from water fountains, or using public bathrooms because the virus was spread through the gastrointestinal tract. One terrible night when I was very little, my parents rushed me home from a visit to the Laurentian Mountains north of Montreal, fearing that my high fever and vomiting meant the worst. It turned out to be just a stomach flu, but they had reason to be terrified.


Then there was tuberculosis. Caught by being in the way of someone’s cough, the disease destroyed the lungs and could take years, in seemingly random fashion, to kill some while sparing others. In the mid-1950s, when my sister and I were children, my mother was so petrified of us catching the disease that she admonished us to not step on spittle on the sidewalk. And nearly two decades later, when I was in medical school, we were taught to “beware of grandfather’s cough” and were trained to tell patients to turn their head when they had to cough so we weren’t coughed upon when we examined for a hernia.


Because the disease was so contagious, whole hospitals were designed to take care of tuberculosis patients. The first TB sanatorium in North America was founded by cartoonist Garry Trudeau’s great-grandfather, Dr. Edward Livingston Trudeau, a physician who had contracted TB in the late 1800s and recovered only when he moved to the cool elevations of the Adirondack Mountains in upstate New York. He built his “Adirondack Cottage Sanitarium” there, in Saranac Lake, and modeled it after the great mountain spas of Europe. I knew about the place as a child because my father, a physician and researcher, had worked on tuberculosis in the 1950s and pointed out the sanatorium to us on our family road trips south from Montreal. I vividly remember the fresh pine-scented mountain air wafting through the car windows as we drove by.


Dr. Trudeau, according to his great-grandson, was a pioneer in what we now call holistic mind-body, whole-person, or integrative medicine, as he was a firm believer in the ability of the immune system to heal the body if a person is given wholesome food and the right environment of fresh air and sunlight. Specially designed Adirondack chairs—those primary-colored wood-slatted patio chairs, still so popular in the United States—had backs that sloped at a forty-five-degree angle, designed to ease patients’ labored breathing and speed their recovery. Later in the twentieth century, people also went to the high desert of Tucson, Arizona, to heal in the sun and the dry desert air, living for months in tiny six-hundred-square-foot “casitas.” Tucson’s largest community hospital, Tucson Medical Center, which is still thriving today, began as a TB sanatorium in 1926. Each ward in this single-story structure was made up of groups of patient rooms built around a courtyard, each room with a door to the outside, so that patients could sit outdoors and take the sun. Called heliotherapy, this treatment for tuberculosis was popular in the late nineteenth and early twentieth centuries in Europe’s mountain spas. Even through the mid-twentieth century, many hospitals were built with sunrooms and sundecks so patients could sit in the fresh air and sunshine; the Montreal hospitals where I trained, for example, had sunrooms at the end of every ward on every patient floor.


But while physicians of that era were finally aware of the benefits of such environments for healing, they still seemed largely unaware of the role such spaces, beyond those in hospitals, could play in keeping people well and preventing them from getting sick in the first place. Nor were design professionals aware of the connection.


Although design and health professionals have joined forces many times over the centuries, few collaborations were more significant than the one between Jonas Salk, the developer of the polio vaccine, and iconic architect Louis Kahn. The vaccine that Jonas Salk created so changed the world that, in addition to many accolades, he also received enough money to establish a research institute where he and others could carry on his groundbreaking work. He chose to build on the white cliffs of La Jolla, California, with sweeping Pacific Ocean views. After a couple of false starts, he and Louis Kahn designed two buildings, parallel to each other and perpendicular to the ocean, separated by a long water trough that caught the light of the setting sun, making the water appear on fire. Kahn clad the buildings with a kind of concrete he created to resemble the travertine cliffs on which the buildings perched, making them seem to grow seamlessly out of the earth. Salk was convinced that people’s surroundings could profoundly influence their creativity and work product because of the role such surroundings had played in his own discoveries. He had labored for months in his airless, windowless basement lab and office in Pittsburgh, trying to crack the code on the polio vaccine but couldn’t get unstuck. Then he was invited to a conference in Assisi, Italy. It was there that, while contemplating the gorgeous Tuscan-Umbrian hillside, bathed in sunlight and sparkling air, the answer suddenly came to him. With this in mind, he and Kahn also built offices on the second story of the institute, with majestic, sweeping views like those he had had in Assisi. The offices were purposefully not outfitted for phone service, to provide a sort of eagle’s aerie, ideal for quiet contemplation. Considered by architects as one of the two greatest architectural achievements of the twentieth century (the other being Frank Lloyd Wright’s Fallingwater), the Salk Institute for Biological Studies in La Jolla, California, is not only world renowned for its great contributions to science but also has become a mecca for architects and architecture students from around the world to visit and enjoy.


But though Dr. Salk and Dr. Trudeau were believers in the power of healing spaces, the discovery of polio vaccines and antituberculosis drugs in the mid-twentieth century had the unintended effect of rendering sanatoriums such as the one Dr. Trudeau built at Saranac Lake largely obsolete. In the 1950s, as we children got our Salk vaccine shots at the doctor’s office and then, a few years later, lined up in the school gym to open our mouths and swallow our dose of Sabin’s live virus vaccine (made palatable with a spoonful of sugar, the inspiration for the song in Walt Disney’s Mary Poppins movie), Tucson’s TB sanatoriums morphed into dude ranches, and Dr. Trudeau’s sanatorium became the Trudeau Institute, now a leading research center for the study of the basic immune mechanisms of infectious diseases.


And so, for a short-lived few decades in the mid-twentieth century, it seemed as though virtually all the infectious diseases that had plagued the world since antiquity were gone forever. The fear of going out in public in the summer disappeared; people went about their daily lives without giving much thought to the risk of catching or spreading infection or to how the environment around them could hasten or prevent infection’s spread.


Then, in the mid-1970s, another infectious disease revealed the role that the built environment could play in the spread of disease—in this case by spreading a bacterium through a building’s ventilation systems. The illness was called Legionnaires’ because it was first recognized when dozens of people attending an American Legion convention became ill in a hotel in downtown Philadelphia. Unfortunately, many physicians at first attributed the patients’ symptoms of cough and fatigue to malingering or hysteria. But Legionnaires’ disease was very real and one of the many causes of what we now call “sick building syndrome,” a condition caused by pollutants, germs, molds, and impurities in the indoor air circulating through a building.


Legionnaires’, sick building syndrome, tuberculosis, and polio all foreshadowed the worst that was yet to come with the SARS-CoV-2 virus, or COVID-19, which, like Legionnaires’, was spread through ventilation systems and, like TB, was spread through coughing, heavy breathing, and even loud talking. Like polio, the coronavirus could also spread through the gastrointestinal tract and was present in sewage effluents in the first week of infection (before respiratory symptoms emerged) and lingered there for weeks after a person recovered, making them invisible spreaders of disease every time they went to the bathroom. Suddenly, for the first time since polio and tuberculosis had been eradicated and solutions for sick building syndrome had been found, the coronavirus made the role of the built environment in germ transmission painfully and publicly apparent.


In March of 2020, of course, nationwide lockdowns in the United States confined most of us to the relative safety of our homes. But eventually, people needed to get back to work, and building owners and operators knew they would need to prove to their occupants that their buildings were safe and properly ventilated. Fortunately, building and design professionals’ response to the 2008–2009 downturn, which had aroused an interest in designing all buildings for health, had provided a foundation for new health and safety guidelines for working spaces, which could be quickly implemented after the pandemic began. Without that footing, it would have been nearly impossible for the building industry to quickly pivot to healthy building design during the pandemic.


We rarely think about buildings as living, breathing organisms, with an anatomy and a physiology. For many years, architects and design professionals focused on the anatomy: a building’s inner and outer structures. But in 2020, the COVID-19 outbreak revealed the importance of a building’s physiology: the systems that keep everyone inside functioning and comfortable. Working with design professionals as they attempted to navigate two crises—one an economic and the other an infectious one—inspired me to start to think about buildings in a different way. I realized that we can think about the building’s design, its bricks and mortar, or we can think about the people in the building and how the building makes them feel. Or, as I am asking you to do in this book, we can think about both.
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Design professionals tend to think about how their buildings affect the people who occupy them—they think about spaces from the outside in. Psychologists and social scientists think about the ways people interact with one another, in small and larger groups. Health professionals tend to think about people from the inside out, starting with their genes, biochemistries, cells, organs, and everything else that keeps people healthy—and that can, when out of whack, make them sick. Then, we move outward to look at those with whom they interact and finally to the built spaces people occupy to see how the environments around them impact their brains and bodies. This book is written from my point of view—that of a physician, trained in the way of thinking about people and health from their insides out.


Starting from people’s insides and moving out, with the goal of understanding how our bodies and minds react to the many environmental triggers to which we are exposed, can reveal ways to design built environments in general, and workspaces in particular, in a more personalized way. I believe if we place the experience of individual workers front and center, we can optimize those environments for everyone who occupies them.


Through stories and personal experiences intermingled with the research evidence that I and others in this field have gathered, this book will help you understand the complex relationships between the built environment and human health and wellbeing. It will help you think about the environment in which you work—whether it’s a large office with hundreds of people or a room in your home—as a complex ecosystem with an anatomy and a physiology, with the building itself as the bones, and the systems that keep the building warm and comfortable and ventilated as its metabolism and lungs. This book will help you think about how the building’s ecosystem impacts your stress response, which in turn affects all the working systems of your body.


But there is an important step between designing spaces to “do no harm” and designing them to support wellbeing. That step is doing the research to figure out which elements of the built environment contribute to wellbeing, and how. The stories you will read throughout this book, I hope, will make you feel as though you were present with us, the researchers, on our journey of discovery as you learn about how we used cutting-edge technologies such as wearable health devices and real-time environmental sensors, combined with advanced data analytics, to create a prescription for working environments that foster wellbeing for every individual in them. Along the way, this book will also give you a glimpse into the future, one in which a building’s systems will be automatically linked and programmed to respond to each individual’s physiology and will be able to seamlessly adjust the environment to optimize each person’s comfort, energy, and productivity.


My goal is not only to share the latest research but also to offer a menu of simple steps you can take to create your own wellbeing workplace—whether you work in an office building, at home, or in a coworking environment. And hopefully, in doing so, you can transform the place where you spend the majority of your working, waking hours from one that makes you feel fatigued, stressed-out, and sick into one that keeps you happy, healthy, and functioning at peak.















CHAPTER 2



Defining Wellbeing: From healing to whole-body health


THINK AGAIN ABOUT YOUR HAPPY place. Is it a calm northern lake, with sounds of a light rain in summer and an occasional duck paddling by? Is it a bright, sunny beach, where you can breathe in the salty scent of the sea air and listen to the sounds of waves lulling you to sleep? Or is it a cool forest trail, with diffuse sunlight peeking through the pine- and spruce-scented trees?


If you’re like most people, your office space bears no resemblance to any of these. Instead, you may associate the office with the noise of whirring copy machines, ringing phones, and people’s voices piercing the background din. Or perhaps you think of the unpleasant, chemical scent of cleaning products and the musty smells emanating from the old carpet—or the cramped cubicles, poor lighting, and narrow, windowless hallways. Even if you work from home, your “office” is rarely a tranquil oasis, whether because of kids running around and screaming, pets barking and howling, or a partner working from home in the same workspace, talking loudly into a phone or Zoom screen when you need to concentrate.


But what if it didn’t have to be this way? What if you could work in a space that was full of soothing sounds, comforting fragrances, and bright sunlight streaming through tall, high windows with beautiful views of the outdoors? In other words, what if we could design these spaces to foster wellbeing instead of discomfort and stress? And what exactly does wellbeing mean?


Wellbeing can mean different things to different people. In the field of integrative medicine and integrative health, it is holistic, whole-person health, both mental and physical, encompassing seven core areas: stress and resilience, movement, sleep, relationships, environment, nutrition, and spirituality.


One key difference between the conventional biomedical model of medicine and integrative medicine is the way health itself is defined. In the conventional model, health is mostly defined as the absence of disease. But in integrative medicine, health is far more than just not being sick. It strives for the prevention of disease through practices proven to keep us well. When grappling with how best to convey to the general public and to their health coach trainees how to accomplish this, the faculty and staff at the Andrew Weil Center for Integrative Medicine identified seven core areas of integrative health to which most people can easily relate. They include reducing stress; getting plenty of exercise; getting enough quality sleep; maintaining social connections; making sure your environment is toxin-free and the air you breathe is clean and fresh (including by spending time in nature); eating a healthy diet; and engaging in some form of spiritual reflection. We call this field integrative medicine because all these activities work together to enhance physical health and emotional wellbeing; when combined or “integrated” with the latest medical technical advances, they position your body for optimal health and healing.


But it is hard to engage in these practices continuously if your surroundings are not conducive to them. It is hard to eat a healthy diet if you live in an inner-city “food desert,” with no easy access to fresh fruits and vegetables. It is hard to move as much as you should throughout the day if you live or work in a suburban sprawl neighborhood devoid of sidewalks and must drive to get anywhere. If you live in a small, cramped city apartment with one window overlooking an air shaft or alley, or if you work in a poorly lit high-rise office building where the windows don’t open and you have no views of nature, you can’t experience the beneficial effects of light and connection to nature on mood and sleep, and you won’t have access to quiet places to contemplate or meditate. If you live or work in a noisy environment with many ambulances and fire trucks screeching by, your stress levels might be high and your sleep impaired. If the ventilation system in your home or office is poor, and the air blowing out of it is filled with pollutants, allergens, dust, mold, or germs, you may be constantly wheezing or coughing or sneezing, your eyes may itch and tear, you may develop asthma, or worse yet, you may catch COVID or some other airborne disease.


Even if you work in a large office building where you can’t control the temperature, humidity, acoustics, ventilation, or lighting, there are still many adjustments you can make to your own personal workspace—and knowing what the problems are will help you advocate for changes to the shared environment.


Any organization’s most valuable asset—even more valuable than the real estate in which it is housed—is its workforce. While this may seem obvious, keeping employees happy, healthy, and productive is not only good for the people in the office but also for the organization’s bottom line. It has been estimated that more than 90 percent of the cost of a building over its life span is spent on its occupants rather than on building materials, operations, and maintenance. Recruiting, training, and retaining workers and keeping them healthy is very expensive. Even in the best of environments, it is very hard to get people to stick to a healthy lifestyle. Chief medical officers of Fortune 500 companies often bemoan this predicament: They can give carrots and sticks—reduce or increase health insurance costs, provide free gym memberships, and so on—but how many of us have stopped going to the gym in March after those fervent New Year’s resolutions to do otherwise? What if the very office building in which you work can passively help you engage in wellness activities every day, to forge habits that will keep you happy, healthy, and productive and also prevent disease?


Since it is estimated that Americans spend more than 90 percent of their time indoors—much of it at their offices and workspaces—designing healthier workplaces is critical. But we can’t do this merely by removing the elements of the environment that cause stress or illness—the toxins, pollutants, noises, bacteria, molds, pollens, and dust. We also must add elements to the environment—light, sound, fragrances, calming views, fresh air, thermal comfort—that keep us both healthy and well.
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In midcentury America, modern medicine was the bastion of white-coated men whose pronouncements of surgical or pharmaceutical cures were taken as gospel by patients without questioning. Nonetheless, there was always a parallel universe of folkloric cures, many of them rooted in ancient and indigenous cultures, but their treatments were viewed with suspicion and disdain by academic physicians and the medical community. Although we now know that many indigenous treatments were valid, some of the suspicions were well-founded. In the mid-nineteenth century, itinerant merchants, also known as “snake-oil salesmen,” hawked their wares from the backs of carts and coaches as they plied the dusty roads from town to town, selling miracle cures to unsuspecting folk. The wares they peddled did have some beneficial effects on pain, as they were mostly composed of alcohol and often opiates.


In the mid-twentieth century, the term “complementary and alternative medicine” arose to describe such traditional, often ancient cures. These included the proliferation of herbal and vitamin supplements, most of which do have pharmacological properties when taken in the right quantities and circumstances, because the poisons that plants make to protect themselves from insects and predators can have curative effects on humans. For example, the beautiful pink stalks of spotted trumpetlike flowers called foxglove contain digitalis, a powerful drug that slows the heart and can correct heart failure and irregular heartbeats when taken in the right dose. When too much is taken, however, digitalis can slow the heart so much that it kills.


The term “complementary and alternative” also encompassed mind-body practices such as meditation, yoga, Tai Chi, and physical medicine such as acupuncture and massage. Unlike the teas and potions of herbal medicine, which could cause harm if taken in the wrong dose or circumstance or if prepared without attention to purity and safety, these practices were understood to be safe—but viewed by conventional medicine with disdain and dismissed as “just the placebo effect.” But we now know that the placebo effect—the belief that something will cure or heal—is a very powerful medicine. It turns on brain pathways that are rich in antipain opioid-like molecules—endorphins—and reward pathways that are rich in the feel-good chemical dopamine. Together, these endogenous molecules counter the negative effects of stress on the body and on the immune system and really do help the body heal.


In the 1960s, before these biological mechanisms of such cures were understood, Andrew Weil became fascinated by their promise, first as an undergraduate and then as a young medical student at Harvard University, where he trained in a field called ethnobotany—a combination of the study of plants and anthropology. He journeyed to the Amazon rain forest and spent months studying the medicinal and psychedelic effects of plants found in that rich ecosystem. His love of plants, his expertise as a botanist, his enthusiasm for gardening, and his passion for creating and cooking recipes using the fresh vegetables and herbs that he grew himself stayed with him through his entire career. They even inspired him to start a chain of restaurants based on the principle that healthy food derived from plants can be just as appetizing to the general public as hamburgers and french fries.


Back at Harvard, after completing his medical degree, Weil set out in his secondhand car to head across the country and continue his studies. But, as he likes to tell the story, his car broke down in Tucson, Arizona—a city in a bowl of mountains in the Sonoran Desert. While waiting for roadside assistance, surrounded by the tall saguaro cacti—those sentinels of old Hollywood Westerns—he was reminded of a Disney movie he had seen as a child in which a bobcat clambers to the top of a saguaro to escape a pack of peccaries called javelinas. Looking at the scenery around him, Weil decided that this was where he would settle to put what he had learned from indigenous peoples about herbs and healing into practice.


It helped that Tucson had a long history as a destination for health. By the 1970s, when Weil arrived, the TB sanatoriums and dude ranches of the 1930s, ’40s, and ’50s were reinventing themselves yet again and were soon transformed into the world-famous health spa destinations they are today. It was the perfect place for Weil to practice his art and medicine.


His own garden, and the ones he helped establish at local Tucson resorts and spas, offered both peaceful places to meditate as well as a bounty of herbs and vegetables, which the resorts’ kitchens used to cook the nutritious food that is so central to integrative health. Many of Weil’s books, including the ones that offer techniques for stress reduction, were founded on the principle that with the right balance of lifestyle choices and diet, many diseases could be prevented—as could the need for pharmaceutical therapies. However, unlike some other health gurus of his era, Weil believed in balanced medicine: he urged people to get conventional medical treatments when needed, take the drugs their doctors prescribed, have the needed surgeries, and also be sure to follow a regimen that included a healthy diet, exercise, regular meditation, some ancient Chinese medicine practices, and even some herbal treatments. That was why he used the term “integrative” medicine—to convey the concept that all those practices needed to be integrated together with modern advances in medicine—rather than the term “complementary and alternative,” which implied rejecting all the lifesaving advances of conventional medicine in favor of ancient traditions. Integrative medicine isn’t a fad; “it’s just good medicine,” as Weil likes to say.


It was an uphill battle at first to convince the powers that be at the University of Arizona’s medical school that what he was trying to do was legitimate medicine. But a small group of patients and friends in the community, who believed in what he was doing and had experienced the benefits themselves, rallied round. With their help and the backing of the then dean of the College of Medicine, Weil was able to launch a tiny program to train other physicians in botany, medicinal chemistry, and the kinds of mind-body practices that he and his patients had found effective.


After training his first four fellows in integrative medicine, Weil realized that if he was to change the way medicine was practiced, it was time to grow the team. So he hired one of the first graduates to be his deputy: Dr. Victoria Maizes, who left her position as chief of strategic education at Kaiser Permanente in Santa Rosa, California, to take on the challenge. If Weil was the captain of the ship, Maizes was its executive officer who, with a steady hand, helped to turn the program into the Arizona Center for Integrative Medicine—a center officially sanctioned by the university and its board of regents—which trained thousands of physicians and health professionals in integrative health. And that was when I came in.


In 2010, Drs. Weil and Maizes—or Andy and Victoria, as I came to know them—invited me to speak at a mental health conference that the center was holding at the Arizona Biltmore in Phoenix. That venerable hotel, opened in 1929, is generally recognized as a collaboration between Frank Lloyd Wright and his draftsman Albert Chase McArthur, who intuitively designed an ideal environment for wellbeing in this desert oasis. The buildings are surrounded by beautiful, manicured, multicolored snapdragon-edged lawns, with airy breezeways connecting them. Cool and calming spaces abound: casitas with windows that look out onto lush gardens; sun-dappled verandas in which to gather or relax; covered walkways and shaded paths through which to wander. Nature is even quite literally etched onto the buildings in the form of geometric art-deco-style relief patterns representing palm trees impressed into the concrete. This hotel and its grounds were a perfect setting to subconsciously highlight the stress-reducing qualities of integrative health for the conference attendees and speakers. The diffuse light enveloping the gardens and the views of nature elevated people’s moods. The quiet of the place, with the noise and chatter of the many gathered people muffled by the lawns and trees, relaxed and calmed people’s jangled nerves. And the many shaded spots provided respite from the searing midday desert heat.


After the mental health conference was over, Victoria asked whether I would consider leaving the National Institutes of Health in Bethesda, Maryland, where I had been working for more than two decades, to take a job as research director for the Center for Integrative Medicine. I agreed to return to Arizona and visit the center. When I met Andy, I was surprised at how warm and empathic he was. For a man who had been featured on the cover of Time magazine—twice—for his pioneering work in integrative medicine, he was refreshingly down-to-earth and focused on our conversation, looking me straight in the eye as we talked.


By the end of my whirlwind tour, I had pretty much decided that I wanted to take the job. Although by then my main research passion was understanding how the brain’s stress response can affect illness, Andy’s vision represented the flip side of that equation: how behaviors that reduce stress can foster wellness. It also fit with my burgeoning interest in how both the built and natural environments could heal and calm.


As a scientist, I had held the brain’s stress center, the hypothalamus, in the palm of my hand. I had measured arthritis and inflammation in rats and mice and discovered that their brains’ stress response played an important role in developing those diseases—key evidence for the science of the mind-body connection. But I didn’t fully appreciate the connection between stress and illness until I went through a period of extreme, unrelenting stress and became ill myself.


It was during a time when I was under fire from Big Industry, Big Government, my own NIH hierarchy, and Congress for the work I was doing at NIH on the L-tryptophan eosinophilia myalgia syndrome—an inflammatory disease that caused scarring of the skin and many internal organs, including the lungs, heart, and nerves. In the summer of 1989, the disease had become epidemic across the United States, affecting thousands and killing dozens of otherwise healthy people. My research, conducted with the CDC and FDA, had proven that the illness was caused by impure L-tryptophan made by the third-largest petrochemical company in Japan, which was subsequently sued for billions of dollars. Needless to say, the company didn’t like me and tried to discredit my research. On top of my professional woes, my father had recently died after a long debilitating illness, my mother was losing her battle with breast cancer, and I was a long-distance caregiver. In the midst of all this stress, I developed inflammatory arthritis, which was ironic given that I am a rheumatologist—an arthritis doc! Then, a serendipitous event happened—one that helped me truly understand wellbeing from my inside out.


After my mother died, I had just moved into a new house in Washington, DC, and my new neighbors, a friendly Greek couple, brought me home-cooked food to welcome me to the neighborhood: tzatziki, dolmades, moussaka. When they saw me writing on my computer, working on what was to become my first book, they asked if I was a writer. I didn’t see myself as a writer per se, so I asked why they wanted to know. Their response: “We’ve always wanted a writer to stay in our cottage in Crete!” Without hesitation, I said, “I’m a writer!” and that started me on my journey to wellness.


Their cottage was halfway up the hillside in a tiny village called Lentas on the south coast of that largest of Greek islands. I stayed there for only a couple of weeks, but during that time, I swam in the ocean every day and climbed the hillside above the village to the ruins of a temple to Asclepius, the Greek god of healing. I would sit for hours quietly contemplating in the doorway of a tiny stone chapel built on top of those ruins, filled with saints’ icons and candles. I didn’t know it then, but I now know that I was engaging in a form of meditation—being in the moment—listening to the sounds of the wind and the sheep and the sea, gazing out at the deep blue Mediterranean against the white stucco houses draped with fuchsia bougainvillea, deeply inhaling the fragrance of the eucalyptus and orange blossoms mixed with the smell of dripping candle wax. I ate healthy Greek food, rich in fresh fruits and vegetables, with small portions of meat or fish freshly caught from the sea by the village fishermen. Every morning my hosts and I would walk to the tiny local bodega and purchase thick Greek yoghurt, a juicy peach, and honey to mix with the yoghurt for breakfast. One of the villagers, on his way up the hill to pray at the ancient Greek shrine above the village, would stop at our tiny cottage and give me an orange or grapefruit freshly picked from his tree. I was surrounded by caring neighbors and all the grandmothers of the village, who shared their own stories and encouraged me to eat their delicious food. I slept deeply and soundly, sometimes on the cottage roof, under the stars. In other words, I engaged in what I was to later learn were all the core areas of integrative health—and I had never felt better.


And then I had an “aha!” moment: I realized that if I continued my old unhealthy, sedentary lifestyle—eating french fries and cheeseburgers every day for lunch, sleeping poorly, and being stressed by work and other cares—I would continue to get sicker. But if I maintained the lifestyle I had come to love in Greece, then I would get better. And indeed, I did.


I don’t know why this wasn’t obvious to me before. Perhaps it was because I was so used to thinking about the questions of stress and immunity through the objective lens of research—always stripping emotion from the process—that I never really understood what stress was doing to my body or what it would take to help me heal—until I experienced it all myself. But when I did finally—and quite quickly—begin to feel so much better, it threw into sharp contrast how badly I had felt when I was sick. Suddenly I understood what true wellness and wellbeing felt like, on a visceral level.


So, when Andy and Victoria asked me whether I would consider moving across the continent to take a job in Tucson, I was ready and eager to head to that healing place. At twenty-five hundred feet above sea level, surrounded by high mountain peaks reaching to nine thousand feet, Tucson wasn’t at all the barren desert of sand that I had imagined. Instead, this high desert oasis is filled with variegated plants in many colors and textures: the iconic saguaro cactus, the barrel cactus with its bright yellow flowers and fruit, the prickly pear with crepe-paper-like red and yellow flowers and sweet succulent red fruit, the green-trunked paloverde tree, and the black-trunked mesquite tree. After a rain, the plants come to life: the pungent, sweet smell of creosote bushes fills the air, and the thorny dead sticks of ocotillo sprout leaves up and down their stems, like bunches of green pipe cleaners topped with bright vermilion flowers. I could easily imagine living amid this beauty—a calming next chapter after the hurly-burly of life in the nation’s capital.


Of course, the landscape and lifestyle weren’t all that appealed to me. If I could create an institute to study place and wellbeing, linking the Arizona Center for Integrative Medicine, the College of Medicine, and the College of Architecture, Planning & Landscape Architecture, I realized that that would allow me to take all the principles I had outlined in my book Healing Spaces and put them into practice. It would allow me to continue my research establishing the evidence for the health and wellbeing benefits of place, while also training the next generation of design and health professionals and working with practitioners to apply these principles and methods in practice. Maybe I could even help change policy from outside the federal government more effectively than I could from within.


I also suspected that being embedded within that mecca of integrative whole-person health would force me to realize how narrow my concept of health and mind-body interactions had been. The image I generally used in my talks to illustrate the mind-body connection—a brain, floating unattached to a body, with arrows going back and forth between the brain and immune cells and organs, also floating unattached—was missing something huge. It was missing the rest of the body, the whole person, and the environment in which that brain and body exist. Working closely with colleagues who thought on a broader level would help me apply my narrowly focused research findings to the larger world. It would help me understand health in a much more holistic way, beyond the biomedical model of absence of disease.


Though I had only an inkling then, it turned out that taking the position at the University of Arizona would allow me to merge both sides of my research—the science of the mind-body interaction and the impact of the built environment on health. My new role would force me to think in very concrete terms about how one embeds each of the elements of integrative health into buildings and workspaces and ask specific questions: What is the optimal lighting and noise level and temperature to reduce stress and improve focus and help one get a good night’s sleep? What kind of physical layout can best encourage one to move and be more active throughout the day, eat a healthy and nutritious diet, increase social interactions, and find space for quiet contemplation and meditation? My new position would even eventually give me the opportunity to embed all those principles of integrative health into a real building: the brand-new home of the by then renamed Andrew Weil Center for Integrative Medicine. What got me started on that career path was a single question posed to me by a researcher at another federal agency—one not focused on health but on the design and operation of all nonmilitary federal buildings in the United States and around the world: the U.S. General Services Administration.
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