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NOTE TO READERS: This book has been written and published strictly for informational and educational purposes only. It is not intended to serve as medical advice or to be any form of medical treatment. You should always consult your physician before altering or changing any aspect of your medical treatment and/or undertaking a diet regimen, including the guidelines as described in this book. Do not stop or change any prescription medications without the guidance and advice of your physician. Any use of the information in this book is made on the reader’s good judgment after consulting with his or her physician and is the reader’s sole responsibility. This book is not intended to diagnose or treat any medical condition and is not a substitute for a physician. This book is independently authored and published and no sponsorship or endorsement of this book by, and no affiliation with, any trademarked brands or other products mentioned within is claimed or suggested. All trademarks that appear in this book belong to their respective owners and are used here for informational purposes only. The author and publisher encourage readers to patronize the quality brands mentioned in this book.



For B. A. H.

(Sorry about all those Rudolph jokes.)




INTRODUCTION

In the past few years, red and near-infrared light therapy has exploded in popularity—the treatment seems to be everywhere, from the doctor’s office to the salon. It’s received high praise from the press, too: Glamour calls it a “fountain of youth”; Shape insists you make it a part of your skin-care routine; and Men’s Journal praises its sleep, strength and endurance training, and post-workout recovery benefits. It certainly seems like this painless, side effect–free treatment could be the medical breakthrough we’ve been waiting for.

Red light therapy has been around for decades, since the advent of lasers in the 1960s. Currently, there are dozens of FDA-cleared red and near-infrared light therapy devices on the market, mainly for skin care and aches and pains. Some estimates suggest that the light therapy market, including white light devices for seasonal affective disorder and devices of other colors, will reach $1 billion worldwide by 2025.

Today, red and near-infrared light therapy is known in the scientific community as “photobiomodulation”—a mouthful that means photo: light; bio: life; modulation: regulate, stimulate, or adjust. I’ll refer to the acronym “PBM” throughout this book as shorthand. The treatment uses lasers or LED lights of a particular wavelength and helps with a huge variety of conditions. Hundreds of human clinical trials have been conducted, the vast majority with positive results. Even pro athletes like three-time Stanley Cup champion Duncan Keith swear by PBM—he raved about it to the New York Times in 2019.

My introduction to PBM was in early 2017. I was freelancing full-time, and my editor at HelloGiggles assigned me a story on light therapy titled, “A dermatologist weighs in on those LED light masks you see all over Instagram.” At the time, the Neutrogena Light Therapy Acne Mask seemed to be on every celebrity and influencer’s feed: a white, plastic device that looked a little like a hockey mask and glowed pink in photos from its combination of red and blue LEDs. (That Neutrogena mask was pulled from the market in 2019 over risk of eye injury.) The doctor in my story said that while red and blue light had been shown to be effective at treating acne, the at-home devices proliferating online likely hadn’t been tested or cleared by any regulatory body and might not necessarily do what they claimed to. He advised a healthy dose of skepticism on the LED light masks and a trip to the dermatologist for advice and an expert-approved skin-care treatment.

Later that year, my dad came to visit me in Los Angeles. We were watching TV together on the first night of his stay when I looked over and saw his nose glowing brightly, like Rudolph the Red-Nosed Reindeer. He had a bulbous white device on his face, held up by a prong in each nostril—it was a Bionette, a PBM device that uses red LED light to relieve allergy symptoms. I gave my dad a hard time about it because it looked ridiculous, and I didn’t believe it could work (sorry, Dad!), but he was steadfast: He’d had terrible allergies his whole life, and this was the only thing that really helped him. He’d been using it every day for just five minutes, and it reduced the sneezing and discomfort that plagued him. (He described the discomfort as “ants running up and down the inside of my nose,” which, frankly, sounds horrifying, and he said the Bionette pretty much eliminated the “ants.”)

Then, suddenly, light therapy seemed to be everywhere in my life—not only was I seeing it on social media and in the news, but my aesthetician recommended it for my acne scars, and my physical therapist told me about all the ways it had improved her patients’ lives. When I set out to report and write this book, I was delighted to discover that PBM could do so much more than rejuvenate my skin and soothe my aching joints (though it can do that well, too). These lights could be used to heal wounds and grow hair, they could offer help managing inflammatory conditions like fibromyalgia and rheumatoid arthritis, and they could even potentially ease the symptoms of degenerative brain diseases like Parkinson’s (though that research is still in its relatively early stages). PBM is also effective at treating wounds and illnesses in animals, which seems relevant to the conversation since there’s no such thing as a placebo effect in animals. As Dr. Praveen Arany, a PBM researcher at the University at Buffalo School of Dental Medicine, explained to me, “Animals do not have placebo. They do not pretend to get better because you’re shining light on them.” Take that, PBM skeptics.

Personally, I tried a number of PBM devices throughout this writing process and experienced my own remarkable results. Thanks to the NovoTHOR light bed and the Celluma PRO, my skin was glowing and blemish free on my wedding day. Plus, a few sessions in the NovoTHOR seemed to clear up some chronic stomach pain I’d been experiencing. My husband, too, tried the LumiCeuticals light system and noticed a much shorter recovery time after his workouts, and he also noted that he was lifting heavier at the gym.

While mainstream medicine still has a long way to go before offering a full-throated embrace of PBM therapy, scientists and researchers in the field are making great strides—there are already reams of evidence in favor of the treatment. Someday, experts hope, PBM will be a first-line treatment that offers real healing for a variety of health conditions, not just symptom management.

The goal of this book is twofold: to inform and inspire curiosity and action. Because light therapy can seem like magic—how, after all, can a form of energy have healing effects on the human body?—this book lays out in plain language the science of this treatment and its possible results. It does not diagnose or treat, but it does explain which conditions respond best to light therapy and how to seek it out.

In these pages, you’ll hear from real people whose lives have been changed by PBM, as well as leading researchers, scientists, doctors, and experts in the field. You’ll find out which devices practitioners swear by, and how to go about purchasing your own. You’ll also discover the future potential of red and near-infrared light therapy, hearing from researchers on the cutting edge about the possibilities the treatment holds. I hope you’ll walk away armed with knowledge and ready to seek out a practitioner who is qualified to guide you on your healing journey.




Chapter 1 THE DISCOVERY OF RED LIGHT THERAPY

The color red has a long and sometimes peculiar history in medicine. In the Middle Ages, patients with smallpox were wrapped in red blankets to block out sunlight—the sun was thought to aggravate the skin, causing inflammation and worsening the disease, and the color red was believed to encourage healing. According to some reports, red balls were also placed in patients’ beds to draw further from the color’s healing power.

“Interestingly, if you go back in history, if you had smallpox, you would be put in a room with red curtains, you’d be in a bed with red sheets and red hangings, and you’d eat red food off red plates,” explained Dr. Michael Hamblin, a former principal investigator at the Wellman Center for Photomedicine at Massachusetts General Hospital, associate professor of dermatology at Harvard Medical School, and renowned expert on photobiomodulation. “It all sounds a little bizarre, but that actually happened. They knew that red light was doing something; they just didn’t quite know they needed a red light source.”

Later, toward the end of the nineteenth century, a Scandinavian scientist named Dr. Niels R. Finsen argued in the British Medical Journal that doctors of decades past were onto something.1 He agreed that the color red could be used to treat some of the effects of smallpox by blocking out sunlight, but he had some additional suggestions and insights for its application. Dr. Finsen noted that red light, rather than simply the color red, seemed to have a healing effect on the skin of smallpox patients. He suggested that the patients, upon first contracting the illness, be placed in rooms with dark red glass or thick red curtains, which he said would block the sun’s “chemical rays”—what we now call UV rays—and noted that patients should not be exposed to a drop of pure sunlight until the disease had fully passed. Daylight, he said, would increase inflammation in patients’ skin and cause terrible pus and scarring. Of eight patients treated for smallpox in this way, Dr. Finsen wrote, “They were all cured without suppuration [the formation of pus], without secondary fever, and without pitting [of the skin].”

Dr. Finsen continued investigating the use of light in medicine and was eventually awarded the Nobel Prize in Physiology or Medicine, in 1903, for his use of UV light to cure lupus vulgaris (also known as “skin tuberculosis”); for these patients, unlike smallpox patients, he believed sunlight to be beneficial. Though Dr. Finsen thought it was short UVA rays that were benefiting his lupus vulgaris patients, some experts today believe it may have been light in the red or near-infrared range that was having an effect. Regardless, Dr. Finsen is considered the founder of phototherapy in dermatology, and his ideas still resonate in modern medicine.


The Many Effects of Sunlight on the Human Body

As Dr. Finsen noted in the early-twentieth century, sunlight—which contains UV rays—seemed to aggravate smallpox patients’ skin, leading to terrible pain, pus, and scarring. Today, we know definitively that sunlight has harmful effects on the skin and body. Too much UV light can lead to sunburns, eye damage, and even skin cancer. However, daylight also has many positive effects—it triggers essential vitamin D production, boosts mood, and can kill bacteria remaining on wet clothes hung outside to dry. As far as the skin goes, UV light in small doses has been shown to ease symptoms of psoriasis in some patients. The bottom line? Get outside—but don’t forget your sunblock and sunglasses.



Red and near-infrared light therapy, known today in the scientific community as photobiomodulation, and previously as low-level laser therapy (LLLT) or cold laser therapy, is a powerful, multipurpose treatment that uses light in the red and near-infrared range (see page 13) to manage a variety of conditions related to inflammation, swelling, immune function, and more. The treatment (in its modern form) was first discovered in 1967 by Dr. Endre Mester, a photomedicine pioneer at Semmelweis University in Budapest, Hungary. This was about a decade after the invention of the laser.

Dr. Mester, who is sometimes called “the father of low-level laser therapy,” was conducting an experiment on mice, testing to see if laser light might cause cancer. He shaved the hair from the backs of the mice, then separated them into two groups, shining a low-power red laser on the shaved skin of one group and not the other. To his surprise, the irradiated mice did not get cancer and their hair grew back more quickly than the control group’s. He termed the phenomenon “laser biostimulation”—and red light therapy was born.

NASA INTRODUCES LEDs

Up until the 1980s, researchers were using only lasers to investigate different applications of PBM. While effective, lasers can be quite costly, so NASA’s introduction of LEDs (light-emitting diodes) into the PBM field was notable. In the late 1980s, NASA began experimenting with LEDs to promote plant growth in space. Living plants are necessary on space shuttles, not only as a food source for astronauts, but also to perform the role they play on Earth, namely: creating oxygen, absorbing carbon dioxide, processing waste, and purifying water. The trouble, however, was that growing plants in space required equipment that consumed a great deal of energy and produced unwanted heat, and it also introduced materials onto spacecrafts that can be hazardous to astronauts, such as glass and mercury from traditional bulbs. Enter LEDs, a source of light that emits little to no radiant heat, lasts longer than traditional bulbs, and is far safer and easier to use.

NASA scientists noted that the red and blue LED lights were having a particularly profound effect on cell energy in plants, speeding up photosynthesis and plant growth. Soon after, researchers began to investigate the use of red and near-infrared LED light to treat astronauts’ slow-healing wounds in space, hoping that it might increase human cell energy the same way it was speeding up growth in plants. In microgravity conditions, as on a spacecraft, human cell growth can slow—essentially, less gravity equals less cell growth. So if an astronaut is injured while aboard a spacecraft, a wound—which requires cell growth and proliferation to heal—can remain open for much longer than it might on Earth, which can lead to infection or worse. Indeed, NASA has noted that many of its astronauts’ wounds have failed to heal until they’ve returned to Earth, a particularly dangerous situation for those on long-term missions. On top of that, microgravity conditions contribute to muscle and bone atrophy, so the negative effects of space travel can haunt astronauts long after they’ve returned to Earth.

After testing the use of red and near-infrared LEDs to treat these conditions, and finding that red and near-infrared LED light could, in fact, speed up the wound-healing process in humans and prevent the loss of bone and muscle density, researchers recommended the use of LED blankets to prevent muscle and bone atrophy, and LED panels to treat slow-healing wounds in space. The research was exciting for a number of reasons, but particularly because it showed that red and near-infrared LED lights could treat ailments as effectively as low-level red and near-infrared lasers. LEDs are much cheaper than lasers, so LED-based PBM devices would be much more cost-effective to build, and they could be built to any size.

Today, NASA is still investigating the use of LED light to aid plant growth in space—it has a garden of sorts, called “Veggie,” on the International Space Station, which has grown a variety of leafy greens and flowers. NASA is also using LED technology to help regulate astronauts’ sleep-wake cycles, which are often disrupted during space travel. The LED wound-healing panels and blankets were never brought to space, but the introduction of LEDs to the field of low-level laser therapy certainly had a profound impact on the work being done today.


The First PBM Devices

The first PBM devices were approved by the FDA in 2002 to treat carpal tunnel syndrome, the chronic, painful condition that often affects office workers who spend long hours in front of computers. It occurs when a major nerve in the palm is squeezed as it passes through the forearm, causing numbness, tingling, and other discomfort.

Those early devices—the MicroLight ML830, a handheld laser device from MicroLight Corporation of America, and the Acculaser Pro Low-Level Laser Therapy device—were classified as “lamps, non-heating, for adjunctive use in pain therapy,” the same classification PBM devices receive today.






Chapter 2 THE SCIENCE OF RED LIGHT THERAPY

In the simplest terms, photobiomodulation in humans and other mammals is a lot like photosynthesis in plants: When red and near-infrared light hits our bodies, it penetrates our skin and tissues and is absorbed by light-sensitive molecules in our cells, producing a powerful cellular response. Aimed in the right place and for the right amount of time, red and near-infrared light has been shown to speed tissue repair, reduce inflammation and edema (the medical term for swelling), increase blood flow, and reduce pain; in short, it energizes our cells and helps them heal.

Now for a more complicated answer. First of all, scientists describe light color in nanometers (nm), and the light used in photobiomodulation is in the red to near-infrared range, which measures between about 600 and 1,100 nm. In general, wavelengths in the 600 to 700 nm (visible red) range are best for treating surface-level issues, such as wrinkles and scars, while light in the invisible near-infrared range, around 800 to 1,100 nm, penetrates more deeply to reach muscle, bone, and other tissues, though this isn’t always a rule.

These wavelengths are most effective for PBM because our tissues tend to absorb and scatter light of shorter and longer wavelengths (such as blue light), which means photons can’t penetrate deeply enough to affect our cells. There is also evidence to show that certain wavelengths of light, particularly near-infrared rays, penetrate dark skin more effectively than red wavelengths since melanin tends to absorb visible red photons, preventing penetration into the tissues.

Researchers have a few different ideas about what goes on inside the body when it’s bathed in red and near-infrared light. We know for sure that the light is absorbed by chromophores, or “photo acceptors,” the most likely being a molecule called “cytochrome c oxidase.” Dr. Hamblin explained that cytochrome c oxidase readily absorbs these wavelengths of light, which prompts a cascade of cellular effects. Here’s how James Carroll, CEO and founder of THOR Photomedicine, a PBM device company, explains what happens next:

Inside the body, our mitochondria—the powerhouse of our cells—combine the oxygen we breathe with the food we eat to create our cellular energy, adenosine triphosphate (ATP). But of course, things don’t always go according to plan, and sometimes we get stressed out, sick, injured, or just older—and so do our cells. When that happens, our mitochondria start to produce a substance called “nitric oxide,” which then binds to cytochrome c oxidase and prevents the mitochondria from consuming oxygen. In other words, nitric oxide clogs up our mitochondria. That blocks ATP production and also causes our bodies to produce an overabundance of free radicals, leading to oxidative stress—and oxidative stress can cause inflammation and cell death.

Some researchers believe that 80 percent or more of common ailments are caused by inflammation. When you shine red and near-infrared light on the body, though, it’s absorbed by cytochrome c oxidase and flushes nitric oxide out of the mitochondria. After that, ATP production goes up and oxidative stress goes down, and the flush of nitric oxide helps to increase blood flow.


What Are Free Radicals?

You’ve probably heard the buzzword “free radicals” floating around in the context of skin care, aging, and cancer treatment, but you might be fuzzy on the details, so here’s what you need to know: Free radicals (a type of reactive oxygen species) are a byproduct of oxygen metabolism in our cells, so we’re producing them all the time; excess free radicals are usually balanced out by the antioxidants we generate naturally. An overabundance of free radicals in our bodies can cause “oxidative stress,” however, which is associated with a wide range of inflammatory, neurological, and other disorders, such as arthritis, heart disease, Parkinson’s disease, and cancer.

It’s not just normal metabolic processes that produce problematic free radicals—exposure to industrial chemicals, smoking, pollution, X-rays, certain pesticides, and other environmental factors can lead to an overproduction of these pests. Eating antioxidant-rich foods definitely helps fend them off, and red and near-infrared light therapy can give our cells the extra boost they need to clear out excessive, pathological free radicals and produce more energy. (It’s worth noting that, in healthy cells, PBM does produce a small amount of reactive oxygen species that are physiologically important and helpful.) In stressed cells, though, PBM reduces high, detrimental levels of reactive oxygen species.



Okay, so we’ve got light absorption and cellular activation. After that, transcription factors are activated in our cells, and that can lead to things like collagen production—which helps to reduce fine lines and wrinkles and heal wounds—and cell proliferation and cell migration, which aid in recovery after exercise, tissue and muscle repair, reduction in scarring and more, and can even save cells from dying if they’re at risk. In short, shining red and near-infrared light on our bodies has the potential to help us heal.

It’s worth noting that things are a little different in healthy cells treated with red and near-infrared light. There’s some evidence to suggest that healthy cells exposed to these wavelengths are better equipped to survive stress and disease later on, demonstrating a prophylactic effect of light therapy. Perhaps the best news of all about PBM, though, is that, so far, no studies or trials have shown any significant side effects from the treatment. It might not work for everyone, because each of our bodies and biologies is different, but it’s not going to harm us either. And considering its effects on healthy cells, it might help us out down the road when we inevitably get sick or stressed.

LIGHT THERAPY AND STEM CELLS

Remarkably, red and near-infrared light are able to stimulate not only our healthy, active cells, but our stem cells, too. This matters because our stem cells have the ability to become many different types of cells and help our bodies when they’re in need.

According to Harvard University’s Dr. Hamblin, PBM can kick-start the mitochondria of stem cells. That encourages them to emerge from their niches in our bone marrow, organs, and elsewhere in the body to search for oxygen. “Once they come out of their niche they’re exposed to whatever cues are released by tissues that need them,” said Dr. Hamblin.

When tissues are damaged, they’re hoping to repair themselves by attracting stem cells. Those stem cells are trying to get to the site of the damage, but it definitely helps to kick-start them out of their niches. So by shining red and near-infrared light on our bodies, we’re giving ourselves a chance to trigger the stem cells that can heal us.

HOW MUCH RED AND NEAR-INFRARED LIGHT DO OUR BODIES NEED?

Just as is the case with pharmaceutical drugs, every condition or disease that responds well to photobiomodulation requires a particular course of treatment—it’s not a one-light-fits-all situation. For example, you wouldn’t use the same course of treatment for chronic swelling as you would for acne.

If you were given a “prescription” for light therapy, though, it would include a few things: the required wavelength of light, the number of points that should be treated on the body, the energy density (measured as J/cm2), the power density (measured as mW/cm2), the length of time for each treatment, and the power level of the device. The number and frequency of treatments you’d need would depend on your case, and you may have to go to a doctor or clinician’s office to receive treatment, or you may be able to apply it yourself at home if you have the right PBM device. Note that researchers haven’t yet decided on the best course of treatment for every condition, so there’s still work to be done here.

If this all sounds a little complicated, don’t worry—there’s an organization called the World Association for Photobiomodulation Therapy (WALT) that publishes recommended treatment doses for different conditions, and device companies will often provide instruction manuals with guidance for treating different issues. For example, instead of muddling through joules and power densities, your device’s manual might tell you to shine the device on your sore knee for 20 minutes on a specific setting, three times a week for a few weeks, to relieve your aching joint.

In most cases, PBM is applied for a few minutes a couple of times each week for several weeks. Though both lasers and LEDs are used in PBM, they’re not necessarily interchangeable. Lasers are more intense (i.e., they have a higher irradiance or power density) than LEDs because laser light is coherent, so there are more photons packed into a single narrow beam. Lasers are better at treating trigger points and deep tissue than LEDs, while LEDs are great for skin care and musculoskeletal pain.

The most important thing to note here is that dose matters. Research has shown that our bodies have what is called a “biphasic dose response”2 to red and near-infrared light: At low power levels, red and near-infrared light have a stimulating effect on our cells (though there is a too-low level that produces virtually no effects). At high levels, the same wavelengths of light can do more harm than good. (In some cases, high power levels can induce desired analgesia, but those are specific cases that require their own dosage parameters.) In the early 2000s, some studies found red and near-infrared light therapy to be ineffective. Today, light scientists and proponents of PBM argue that those studies were simply performed incorrectly—they either used laser beams that were too intense or kept the light on the injury for too long—driving home the point that a particular course of treatment must be followed to have a positive effect.

WHAT TO EXPECT FROM A LIGHT THERAPY TREATMENT

PBM treatments may take place at a clinic, medical spa, chiropractor or physical therapist’s office, doctor or dentist’s office, or even at an aesthetician’s spa. They can also take place in your own home if you have an LED device designed to treat what ails you and know how to treat yourself. Light will be applied to the treatment area for a set amount of time, directly on or near the skin—it might be 30 seconds to 1 minute on several places around your pain or injury, or it could be 15 to 30 minutes for a wound, face, or full-body treatment. You may be in a dark or well-lit room; ambient light does not affect how well the treatment works.

The laser or LED light won’t feel hot, since red and near-infrared light don’t produce heat, and it won’t harm your skin (though you should definitely wear safety goggles during laser treatment); LEDs may produce some radiant warmth.

You might not notice the positive effects of light therapy right away—in fact, there’s some evidence that things get slightly worse before they get better. But keep up with the treatment, which may be twice a week or more, and you’ll very likely experience some beneficial results.

If you’re seeing a specialist for your PBM treatment, you might notice that your clinician aims the light at other places on your body besides your wounded or sore area. That could be because they’re following treatment guidelines that are especially effective for musculoskeletal pain. One report published in the MedCrave Online Journal of Orthopaedics & Rheumatology suggests clinicians follow the LINT treatment program, shining light on each of these areas as needed: lymph nodes, injury, nerves, and trigger points.3 The report advises clinicians to: “[Treat] the site of injury to promote healing, remodeling, and reduce inflammation. Lymph nodes to reduce edema and inflammation. Nerves to induce analgesia. [And myofascial] trigger points to reduce tenderness and relax contracted muscle fibers.”

In other cases, you may be best served by treatment of the injury alone, or broad treatment of an area with LEDs, such as with a mask or in a full-body light bed. Note that your skin will have to be fully exposed during treatment, as red and near-infrared light can’t penetrate through fabric, and tattoo ink can block the absorption of red and near-infrared light and sometimes heat up during treatment. Also, darker skin may not absorb lower wavelengths of red light because melanin reflects photons, but absorption is better in the 800 nm wavelength range.

Finally, there are a few instances when you should avoid red and near-infrared light therapy, just to be safe: PBM should not be applied to malignant tumors, in a pregnant person over a developing fetus, or on patients who are taking immune-suppressing drugs or have photosensitive epilepsy.


PBM Devices

Red and near-infrared light therapy devices come in many shapes and sizes and are designed to treat a range of conditions. They also vary widely in price, from under $100 for small, low-power skin-care tools to full-body beds and pods akin to tanning beds that come with a price tag of several thousand dollars or more.

Handheld devices are typically made from plastic and may resemble flashlights, wands, or showerheads. You can use them to treat skin issues, like wrinkles or scars, pain that’s concentrated in a specific area, or to speed up wound healing.

There are also hats and helmets lined with LED lights that are worn on the head; they’re typically used for hair regrowth. You can also find masks that treat skin conditions; they cover the face and will make you look a little like the horror movie character Jason Voorhees. They’re usually made from plastic and are lined with LEDs of different wavelengths.

There are many devices made from flexible materials, too, such as soft foam, neoprene, and nylon. These pads are convenient because they can be wrapped around any body part and strapped in place with Velcro or other types of binding. If you have neck or knee pain, for example, you could tuck a soft pad behind your neck or wrap a pad around your elevated knee and relax on the couch for the duration of your session.

You’ll also find solid panels of lights designed to treat larger areas of the body—these panels are often made from metal (and thus can be quite heavy) or plastic and might hang on the back of a door, sit on a stand, or prop up against a wall. Full-body beds and pods can be found in many medical spas and wellness and recovery clinics where you can purchase one or more sessions in the machine. They’re typically used for athletic recovery and general wellness.



OKAY, BUT IS THERE ANY EVIDENCE TO BACK UP THESE CLAIMS?

The short answer—yes! More than 4,000 PBM lab studies have been conducted, as well as about 700 clinical trials. In total, more than 6,000 papers have been published on the subject—nearly 500 in 2018 alone, signaling a rising interest in the treatment.

Looking back over the last decade or so, we can point to a few particularly important papers. A major report was published in the journal Nature in 2006, highlighting the ability of near-infrared light to flush nitric oxide from cytochrome c oxidase, helping stressed cells return to their normal, healthy function.4 The report noted that “any solution to excessive [nitric oxide] binding might lower the risk of both cancer and degenerative diseases,” since it would encourage sick cells to die off and rejuvenate healthy cells. The following year, the Journal of Rheumatology published a review of research on treatment for chronic neck pain and found that low-level laser therapy effectively reduced pain and improved function in the intermediate term for acute and chronic conditions.5 In 2009, The Lancet published a similar review of research on PBM for neck pain and came up with related results: the treatment works immediately for patients with acute neck pain, and for up to 22 weeks after treatment in those with chronic neck pain.6

This list could go on—studies and reviews have been published in journals such as the Journal of Applied Oral Science, the British Journal of Sports Medicine, and a host of laser therapy journals around the world. The PBM community is still working toward larger, higher-quality, randomized clinical trials, especially ones conducted on American patients in American hospitals and published in major medical journals—it takes money, but it’s happening. Those studies will help get FDA approval for devices designed to treat specific medical issues. In the meantime, though, smaller studies continue to be published frequently, showing the same results—that red and near-infrared light therapy works.

WHAT ABOUT ALL THE OTHER COLORS OF LIGHT?

Ah yes, there’s so much more than just red light out there. From one end of the spectrum to the other, many wavelengths of light have a profound effect on the human body. At one end, we have gamma rays and X-rays, which can be used to see right through the body and can cause serious cell damage at high levels. After that there are UV rays, and we know all about the effects of those on our skin and cells. At the other end of the spectrum we have microwaves, which produce enough heat to cook our food, and radio waves, which we use for communication but can cause damage to cells in large doses. And in the middle of all this is the visible light spectrum—red, orange, yellow, green, blue, and violet—between about 400 and 750 nm; near-infrared light is just past red light on the spectrum (which makes it invisible to the human eye) and before infrared light, which produces heat. We want to, of course, stay away from light at the far ends of the spectrum, but the middle range can have benefits and its own set of harms.

Let’s start with UV light: Most of our exposure to ultraviolet rays comes predominantly from the sun, and we know from Dr. Niels Finsen’s groundbreaking research that the sun’s rays can be manipulated to treat disease. Indeed, UVB light has been shown to encourage skin repigmentation in patients with vitiligo,7 and UVA and UVB light are sometimes used to treat symptoms of psoriasis, though exposure to UV light does raise your risk of developing skin cancer. As Harvard professor Dr. Hamblin explained, “In actual fact, if you go back 100 years, a little bit after the invention of the electric light bulb, there was a big thing about heliotherapy; they built clinics in the Alps where they would expose themselves to sunshine. These are all doing the same thing—perhaps not sufficiently, but the basic biological process is exactly the same.”

Blue light is another wavelength we often hear about, and not always in the kindest terms. We’re exposed to blue light almost all day long from our phones, tablets, and computer screens, not to mention our energy-efficient LED light bulbs, and it affects our ability to fall asleep at night. While blue light can help us to feel more alert during the day, it suppresses melatonin production more aggressively than other wavelengths of light, such as green light, and we need melatonin to regulate our circadian rhythm and get to sleep. Disruptions to our circadian rhythm and too few hours of sleep can have other health consequences, including diabetes and obesity. That’s why blue-light-blocking glasses and screen filters have become so popular in recent years—they filter out blue rays from devices so that our sleep-wake cycles remain steady.

On the other hand, blue light does have some positive applications. Aside from giving us a boost during the day, blue light in the 400 to 470 nm range has demonstrated antimicrobial properties and is often used by aestheticians to treat stubborn acne. Blue light is also used in hospitals and by new parents to treat neonatal jaundice, as it breaks down excess bilirubin in the body and gets rid of the yellowy skin tone associated with jaundice.

Green light is another wavelength that’s proving to have therapeutic effects. In 2017, researchers at the University of Arizona found that daily green light therapy offered tremendous relief to a small group of people with chronic migraine or fibromyalgia pain. After exposing themselves to green LED light in a dark room for one to two hours per day for 10 weeks, migraine sufferers noted a 40 to 50 percent decrease in their pain. The same was true for the fibromyalgia patients who participated in that study—after bathing in green light, they, too, noted a significant reduction in their pain.

There’s also something called “bright light therapy” that has demonstrated mental-health effects. In the long, dark winter months, the absence of light can cause bouts of SAD—seasonal affective disorder, a period of depression that typically comes on in the fall (when it’s dark outside for much of the day) and lifts in the springtime when it’s sunnier again. For that condition, bright white light boxes are commonly used to ease symptoms, and evidence shows that they work; patients sit in front of a 10,000-lux light box (for comparison, bright sunshine is about 50,000 lux) every day for about 30 minutes with their eyes open but facing away from the box, and absorption of the light through cells in the retinas triggers changes in the circadian rhythm that help to restore emotional balance.

In 2016, too, we learned from a study published in JAMA Psychiatry that bright white light can also help treat patients with major depressive disorder.8 The study found that among patients treated with bright light therapy alone, about 50 percent saw their symptoms improve. For patients treated with a combination of bright light therapy and Prozac, 76 percent saw improvements. Among those treated with Prozac alone, though, just 29 percent felt better, which was less than even the placebo group at 33 percent.

Light—it’s what powers us!




Chapter 3 PAIN RELIEF

If there’s one thing PBM therapy is most widely used and known for, it’s pain relief. There are dozens of FDA-approved devices available to help treat pain, from small handheld devices that resemble showerheads to larger panels of light designed to treat larger areas of the body. The science is clear: When applied to the body, red and near-infrared light are highly effective at reducing inflammation and therefore easing pain, especially in the neck, back, and joints; photobiomodulation is great for alleviating arthritis-related pain, too.

The Centers for Disease Control (CDC) estimates that about one in five US adults lives with some form of chronic pain—that’s about 50 million people—with women, older folks, unemployed adults, those living in poverty, and rural Americans suffering the most. That pain can lead to a host of poor outcomes: lost productivity, anxiety and depression, opioid dependence, and a generally unsatisfactory quality of life. It’s no wonder so many people are turning to alternative treatments like cannabidiol (CBD), acupuncture, and now, red light therapy, for relief.

NEUROPATHIC PAIN

One practitioner who swears by photobiomodulation for pain relief is Kelley Mondesiré, a New York City–based licensed acupuncturist and traditional Chinese medicine doctor who’s been using light therapy in her practice for about 15 years. She’d long used a “cold laser” wand to treat specific areas on patients, but in 2019 she was looking for something to treat a patient experiencing severe neuropathic pain on the soles of his feet; he was undergoing chemotherapy treatment for esophageal cancer, which led to the pain. Neuropathic pain is caused by damage to the nervous system—which can result from many things, including cancer treatment or illnesses like diabetes—and can feel like stabbing, tingling, prickling, burning, and other deeply uncomfortable, aching sensations.

Mondesiré came across a company called Neurocare Systems, which makes LED photobiomodulation pads that can be wrapped around or placed on the body to ease pain; they use blue, red, and near-infrared LEDs. After careful research, she decided to invest in the system.

It was a good move. Research has shown that PBM is effective at treating neuropathic pain—including diabetic neuropathy—because it increases blood flow and oxygen delivery to the tissues and boosts cellular energy. PBM also regulates oxidative stress in the cells, which is believed to be a key factor in neuropathic pain. Plus, clinicians, including Mondesiré, have reported anecdotally that patients’ neuropathic pain is declining significantly with PBM treatment.

And Mondesiré’s patient with the foot pain? “He’s doing fine,” she said. “Let’s say his pain was 8 out of 10 when he walked into my office. With traditional Chinese medicine, he was walking out with maybe 5 out of 10, which isn’t bad for chemo-induced neuropathy. When he had the pads on, I would first do the acupuncture and then take the needles out and then do the pads for 40 minutes—the man has no pain at all.” After twice-weekly treatments for two weeks followed by treatments once a week for two additional weeks, he was able to go on vacation and enjoy some well-deserved, pain-free time off.


When Illness and Medication Cause Pain

Musculoskeletal pain is caused primarily by inflammation or injury and can feel like stiffness, soreness, aching, and discomfort. However, illness and medication can cause this type of pain, too. Mondesiré told me about one of her patients who’s being treated for breast cancer and experiencing terrible joint pain from the medication she’s on. She went to Mondesiré seeking some relief and, thankfully, the LED light pads are helping her tremendously. “I just wrap the pads around her knees and her elbows and her wrists, and she’s comfortable,” said Mondesiré. “She is also needle sensitive, so I really don’t have to use any needling with her at all. I just put the pads on the joints and she’s as happy as punch. That, combined with CBD, and it’s great.”



KNEE PAIN

On her own body, Mondesiré regularly uses her LED pad system to treat patellofemoral syndrome (i.e., chronic knee pain) in both of her knees. She has very little cartilage in her knees after years as a full-combat Muay Thai fighter, and though she retired from the sport 13 years ago, her knee pain persists. These days, if she overdoes it, she’ll wrap the pads around her knees for 40 minutes and check her email or take a nap, and when she removes the pads, her knees feel a whole lot more functional. She’s had two surgeries on her left knee, injections in both knees, and, in the past, gave herself regular acupuncture treatments to alleviate the pain. Now, she doesn’t even bother with the needling and just uses the LED pads for relief.

“Say I go out and I’m wearing four-inch heels all night long, and I decide to be a real fool and dance in four-inch heels,” said Mondesiré. “This is not a smart idea for someone who has barely any cartilage in their knees. So the next day I’m hobbling, because it’s painful. It’s painful to ascend or descend stairs, it’s painful to wear anything other than maybe sneakers to work. It’s not a pretty scene. But hey, you have to look good—this is New York City. So I’ll take time out at some point during the day or after my patients leave and I’ll just throw the pads on for 40 minutes, hit it at a certain setting, and after a while, I experience the same thing my patients describe to me: I feel warm in the joints, everything starts to relax, it feels nice. It feels like being in a nice, hot bath. When I take the pads off, I would say there is a 90 percent difference. And I’m not kidding you.”

LOW-BACK PAIN

At any given time, 31 million Americans are experiencing low-back pain, according to the American Chiropractic Association, and some estimates say that up to 80 percent of Americans will experience low-back pain at some point in their lives. It’s also the cause of 264 million lost workdays per year, and is the leading cause of disability around the world. It’s hard to treat—for many people, especially those with chronic low-back pain, pharmaceuticals, physical therapy, and treatments like hot and cold therapy can provide some relief, but banishing the pain forever is a hard-won battle.

While there’s a great deal of research to show PBM does wonders for musculoskeletal issues such as tennis elbow, neck pain, and carpal tunnel syndrome, there’s slightly less evidence to back up the use of PBM for back pain. Results have been mixed so far, though some researchers say study parameters are to blame. The American College of Physicians reviewed the available research in 2017 while crafting clinical guidelines for noninvasive treatment of low-back pain and said PBM has a “small effect” on pain and function. Nevertheless, we know that PBM supports ATP production, decreases inflammation, and improves circulation, so it follows that the treatment may support pain management for those suffering from low-back pain.

One clinician who saw remarkable results with light therapy for back pain is Paige E. Roberts. A multidisciplinary healer based in Bellevue, Washington, Roberts works primarily with athletes, as well as other injured people. She uses PBM in conjunction with therapeutic techniques such as brainspotting—a method of processing trauma and pain—along with her training as a social worker and personal trainer. Roberts was first drawn to red and near-infrared light therapy when she learned that it could help athletes heal physically, while brainspotting helped them recover emotionally.

“We know that when we have an injury we go into a mental depression, because it’s the body’s way of survival. So we have a lot of depressed athletes out there,” she said. “I started to try to understand some of the suicide aspects with athletes.” After learning about PBM, she saw an opportunity to “reprocess the trauma from their mental depression [with brainspotting], and then we can actually apply the light therapy to stimulate the mitochondria so that the body heals quicker—and wow, you can manipulate the tissue and the mental aspect so that an athlete heals.”

She recalled a young patient she treated years ago in Colorado, a 17-year-old girl who’d been a soccer player and alpine skier. She’d had a skiing accident and severely injured her back, and had visited multiple physical therapists, chiropractors, and received a cortisone shot with no change in the pain. “They were talking about doing lumbar spine fusion, which is unreal for seventeen years old,” said Roberts. “She couldn’t even sit down in class for full classes because she was in so much pain in her low back.”

Her parents found Roberts, who started brainspotting treatments right away. Then, she added in light therapy. In this case, she used a device from a company called Multi Radiance Medical that combines red and near-infrared light with electrical stimulation; e-stim, as it’s termed, induces muscle contraction, which is said to improve muscle function.

“It was fifteen sessions that we finally got her out [of the pain]. That was one of my most profound ones. We only did about five brainspotting sessions because the emotional activation was gone, so then we went straight into doing light therapy,” Roberts said. “Toward the end of the thirteenth or so session, I said, ‘You know, try to go to the chiropractor again,’ because you could visibly see the vertebrae was to the side. Inflammation had really put it out. So she went to the chiropractor, it popped right back in, we did a couple more sessions—girl went on to get to participate in skiing and soccer the next season. She’s fine.”

Roberts said the inclusion of light therapy has transformed her practice—it added the extra healing element she needed to help patients get better faster and stay well. “People lose hope—[but] you can get out of chronic pain; you can get your life back,” she said. “Why wouldn’t you want your clients to get healthier quicker?”

NECK PAIN

Who among us has not suffered a sore neck at one time or another? A night of wild dancing, awkward sleeping, or even just a cold or flu can lead to stiffness that prohibits normal daily activity. In those cases, thankfully, neck pain clears itself up with relative ease. But for those with injuries or conditions that cause chronic or acute neck pain, the ailment can disrupt quality of life. At present, 10 to 24 percent of people in developed countries are believed to suffer from chronic neck pain, and as our population ages, this figure is likely to rise.

According to an exhaustive review of the literature published in The Lancet journal in 2009, there is good evidence to support PBM as an effective treatment for both chronic and acute neck pain. The report found that, across studies involving a total of 820 participants, patients with neck pain found short-term relief from pain and stiffness and remained relatively pain free for up to 22 weeks after treatment. It’s likely that with semi-regular treatment, patients would continue to enjoy reduced pain.

In the report, the authors write, “Whatever the mechanism of action, clinical benefits of [light therapy] occur both when PBM is used as monotherapy and in the context of a regular exercise and stretching program. In clinical settings, combination with an exercise program is probably preferable. The results of PBM in this review compare favorably with other widely used therapies, and especially with pharmacological interventions, for which evidence is sparse and side effects are common.”

Beverly Friedmann, a 30-year-old New York City–based content manager who has spinal arthritis that causes neck and back pain, said she personally experienced the tremendous pain relief benefits of PBM in her 20s. Back then, Friedmann had access to a PBM device at the aesthetic surgeon’s office where she worked and would regularly lie under the light after the office had closed. She initially tried the treatment to reduce the appearance of some facial scars, but with just one 20-minute treatment per week, she noticed that her mood was lifted and her pain decreased after a session under the light. “As someone who suffers from spinal arthritis, I would also notice a decrease in pain in my upper back and neck after every treatment. It was by far one of the most relaxing and best treatments I’ve tried to date, and I would highly recommend it to anyone,” she said.

Anecdotally, I witnessed the remarkable effects of PBM on chronic neck pain during the course of my research for this book. In the summer of 2019, I attended a training course for practitioners interested in using THOR Photomedicine’s PBM devices. At the end of the full-day workshop, THOR founder and CEO James Carroll invited anyone with chronic neck pain to come forward for a brief treatment; a handful of workshop participants stepped up. First, they were recorded showing their range of motion (some were unable to look over their shoulders in one direction or both, and others were limited in their up-down range). The length of time they’d been suffering from neck pain ranged from a few weeks to a couple of years. Next, Carroll or an assistant used a THOR device to identify trigger points on the neck that would benefit from treatment. After that, the LED device was applied to each point for several minutes. The treatments were fairly long—10 or so minutes per person—but afterward, each and every participant had nearly a full range of motion and no neck pain or stiffness. Carroll explained that the effect was analgesic, meaning it would wear off in the short term, but he said that with regular, consistent treatment, chronic neck pain can go away for good.

SHOULDER PAIN

Shoulder pain can result from a number of things—injury during exercise or activity, falls, sleeping funny, or absolutely nothing at all. Some conditions, such as frozen shoulder, can come on seemingly out of nowhere and cause extreme pain, discomfort, and disability, while others, like rotator cuff injuries, have a particular cause and are equally disruptive to everyday life. Physical therapy and nonsteroidal anti-inflammatory drugs (NSAIDs), such as ibuprofen, are typically recommended for pain relief and recovery. And, as with other types of pain caused by inflammation, photobiomodulation has been shown to reduce discomfort and improve range of motion for patients dealing with shoulder pain.

Research published in 2014 investigated the use of PBM to treat particular rotator cuff injuries, comparing it to local corticosteroid injection.9 The study found that PBM and injections were equally effective at reducing shoulder pain caused by subacromial impingement syndrome (i.e., rotator cuff injury), improving quality of life for patients. Other research has investigated the use of PBM to treat frozen shoulder, also known as “adhesive capsulitis.” Studies have shown that treatment with near-infrared light can help to reduce pain and improve range of motion for several years after treatment,10 and that light therapy combined with exercise is highly effective at reducing frozen-shoulder pain.11 One study also found that, when combined with reflexology, PBM reduces pain and improves range of motion in type 2 diabetes patients with frozen shoulder,12 and other research has shown that PBM can improve passive extension and sensitivity to touch in patients with chronic shoulder pain.

RESOLVING A COLLEAGUE’S SHOULDER PAIN

Jennifer Novak is a credentialed strength coach with a graduate degree in kinesiology, and is the owner of a private practice based in Atlanta, Georgia. She’s known in her industry as “the muscle detail shop”—her specialty is resolving chronic, hard-to-treat issues that are affecting athletic performance and everyday life. She also helps athletes and fitness enthusiasts avoid issues before they start through a process she calls “pre-habbing”: Say you have a chronically tight muscle that hasn’t yet caused an injury but is limiting your performance—Novak can work with you on that to get your muscles functioning in peak condition, thus preventing injury and improving your results.

At present, she’s not using PBM as a regular treatment in her practice, but she has a near-infrared Joovv Go device that she frequently uses on herself for targeted muscle recovery. When she discovered that a coworker was dealing with agonizing shoulder pain, she immediately remembered a study she’d read on treating this type of pain with PBM and offered to help.

LaTasha Ball, the 43-year-old office manager at Novak’s workplace, had to miss work one Friday. Ball said she’d woken up that morning with numbness in her right arm that she thought might go away, but it didn’t. When Novak saw Ball again on Monday, she said, “I’m so glad you’re feeling better!” But, as Novak recalled, Ball’s eyes teared up and she replied, “But I’m not! I’ve done something to my shoulder. I’ve got pain and burning running down my arm, I can barely lift it, I can’t put on my deodorant, I can’t reach this side of my hair.”

Given Novak’s specialty, she felt compassion for Ball and asked permission to touch her shoulder and observe her range-of-motion limitations. She then offered to help Ball during her lunch break if she was open to it, and Ball agreed. Novak felt around on Ball’s shoulder and grew concerned that the shoulder may have been in the act of freezing. “There’s a quality of tissue that changes when a shoulder is frozen; to me, it feels like … [Barbie’s] rubberized skin, slightly pliable. That’s what it feels like—it physically feels like there’s been a chemical change to lock down that tissue. I was feeling in certain areas of her shoulder blade and it felt like that’s what was happening to her,” Novak said. “I’ve worked with enough people recovering from frozen shoulder that my gut was telling me her shoulder might be freezing on her.”

Frozen shoulder, a tendinopathy, is typically diagnosed through an exam and/or X-rays and MRIs. And though Novak didn’t have a frozen shoulder diagnosis in hand, she saw some signs of the condition, so she felt comfortable offering her skills and adding PBM based on the research to see if things would improve. That research had indicated there were no side effects to PBM.

“I had her do some shoulder oscillations [internal and external rotations] while holding a one-pound weight, and I had her do some isometrics while I was shining this light on the areas of her shoulder [that were affected],” Novak said. After about 15 minutes of treatment, Ball’s range of motion had improved by at least 50 percent.

“By the end of the night, I felt 100 percent better. I was back to my normal self,” Ball said. “I am not sure what caused my condition. That has never happened to me before. I could have had a minor injury from one of my gym classes.”

Ball said she’d never used light therapy before and hasn’t had to use it again since—her shoulder pain hasn’t returned.

TENNIS ELBOW

Tennis elbow may sound like a condition affecting only athletes at the level of the Williams sisters, but this painful condition can sideline people in many professions. An estimated 1 to 3 percent of the population overall (and 10 to 50 percent of professional tennis players) will experience tennis elbow—a tendinopathy also known as “lateral epicondylitis”—a condition characterized by pain on the outside of the elbow. It’s caused by overuse of the forearm muscles, resulting in tears in the muscle and tendon on the outer elbow, and the pain generally feels worse when squeezing an object or shaking hands. It most often affects people between the ages of 30 and 50, and men more often than women. According to the Cleveland Clinic, people in professions that require repetitive use of the arm, elbow, and wrist are most at risk, including golfers; baseball players; bowlers; garden and lawn workers; jobs that require vacuuming, sweeping, and scrubbing; carpenters and mechanics; and assembly-line workers.

Tennis elbow is usually diagnosed from a physical exam or an ultrasound or MRI. The first line of defense is typically a “wait and see” approach—your doctor may recommend taking an over-the-counter anti-inflammatory medication, such as ibuprofen, and resting and icing your elbow until it feels better. Physical therapy can also help, as well as support devices such as wrist splints. Doctors may recommend cortisone medication injections if your pain is ongoing. Once you’re feeling better, using ergonomic and support equipment at work can help prevent another flare-up, and you may need to wear a counterforce brace to take the pressure off your elbow. Very serious cases may require surgery.

PBM therapy can also help. Research has confirmed that red and near-infrared light therapy can reduce the painful symptoms of tennis elbow and improve grip strength,13 allowing you to get the relief you need and make necessary changes to your workout routine or work space to reduce the stress on your elbow joint. PBM also seems to reduce the number of sick days taken for tennis elbow. Some research has shown that PBM works to treat tennis elbow by reducing inflammation and encouraging the production of collagen fibers, which help to repair damaged tendons.

In a YouTube video shared by BioFlex Laser Therapy, Dr. Michael Weber, a German doctor who is president of the International Society for Medical Laser Applications and owns Weber Medical, a PBM company, shares the remarkable story of a patient whose yearslong chronic tennis elbow improved after just one light therapy session. “This lady couldn’t work anymore,” he says in the video. “She really couldn’t hold a cup of coffee.” The patient came to Dr. Weber seeking relief—he had a brand-new laser machine so he offered to test it out on her since it couldn’t make her pain any worse. After just one session, the patient said her pain had disappeared almost entirely. He thought it might be a placebo effect, but he continued treating her, and she remained pain free.

THE TAKEAWAY

Pain relief is the most common application of PBM therapy in the US at present. The FDA has signed off on a variety of devices, and they’re widely available online from websites like Amazon.com and the FSA Store. Both hard plastic wands and showerheads, as well as flexible fabric devices lined with LED lights, are effective for pain relief—holding the device to your skin or wrapping it around a sore muscle will reduce inflammation over time and alleviate musculoskeletal and neuropathic pain.

There’s plenty of research to back up these benefits, too, and many clinicians provide in-office treatment if you’d prefer not to treat yourself at home. Chiropractors, acupuncturists, and physical therapists are among the most likely to offer red and near-infrared light therapy in their clinics.




Chapter 4 ATHLETIC RECOVERY

Athletic recovery is another area where photobiomodulation reigns supreme. Inflammation and muscle soreness are normal parts of physical activity and to be expected no matter your level of fitness, and professional athletes’ bodies take a particularly intense beating. For those at the top of their game—and even for the everyday exercise enthusiast—a quick and full recovery is key to getting back into action. Since PBM therapy is so effective at reducing pain and inflammation, many top-level athletes have flocked to the treatment for recovery and relief, NHL hockey players, Olympians, and NBA basketball players among them.

LAUREN FENDRICK: OLYMPIC BEACH VOLLEYBALL PLAYER

Beach volleyball star Lauren Fendrick, who competed with Team USA in the 2016 Olympic Games in Rio de Janeiro, Brazil, swears by light therapy for recovery. She uses a device called the Joovv Max, a bank of red and near-infrared lights that hooks over the back of a door, to ease her sore muscles, promote recovery, and improve her performance. The device is made up of a few smaller, modular units and can be reconfigured to treat different areas of the body.

Fendrick, who is 37 and has played beach volleyball since college, started using a smaller Joovv device in 2017 after hearing about the company on a health and wellness podcast; her interest was piqued by the science of photobiomodulation. “I have an arthritic knee and I’m always looking for ways to help the surrounding tissue and minimize inflammation,” she told me. “I reached out to Joovv and asked to try the smallest [unit] for tournaments and travel. I loved it so much that I got a Joovv Max for my home.”

A year and a half later, Fendrick is a light therapy devotee, using her full-body Joovv Max device for 20 minutes every day (10 minutes on the front of her body and 10 minutes on the back). She said the time spent with the device is “great forced meditation time,” since she has to relax and sit still during the treatment.

In terms of results, Fendrick is less sore and recovers faster thanks to PBM therapy, plus she’s seen improvements in her skin—it’s more even in tone and texture now, despite the fact that her job requires her to be out in the sun for long stretches—and her arthritic knee has far less pain and swelling thanks to her device. “And,” she said, “I jump for a living!” She believes so thoroughly in light therapy that everyone who visits her home gets a Joovv treatment.

“I’m looking to be the best in the world at what I do and also the best/healthiest version of myself. A boost in recovery means I can train harder and more frequently,” Fendrick said. “I am very serious about recovery. And even more so now that I had my first child. My sleep, nutrition, and physical routines are geared toward maximizing recovery so that I am in my best, most recovered state as quickly as possible.” In addition to light therapy, she relies on cryotherapy, cold tubs/showers, and “good old-fashioned soft-tissue work” to get her body back on track.

AMELIA BOONE: OBSTACLE RACER AND ULTRARUNNER

Champion obstacle racer and ultrarunner Amelia Boone (who is also a full-time corporate attorney) is another top-level athlete who swears by PBM therapy. Now 35, Boone’s been competing in obstacle races and trail races for about eight years; she’s been using Joovv light therapy devices for about two or three of those years and has no plans to stop. “Racing and training have led to cumulative stress injuries over the years, and especially as I’ve gotten older. I’ve read research on the benefits of light therapy in aiding injury healing time, and just aiding recovery in general, and thought it was worth a try to see if I could benefit.”

She uses a full-body Joovv device every day for about 20 minutes when she comes home from work, typically catching up on emails during that time. She’ll either use it to treat her whole body or she’ll target a specific area, depending on what’s needed. “One of my favorite ways to use it is to lie low and put my legs up against it like a wall—in that way, I get the legs-elevated benefits as well as the light benefits. I’d love to figure out a way to hang it above me and lie down like a tanning bed, but I don’t have those skills yet,” she said. She uses a smaller Joovv Mini device at work, too, targeting certain body parts. The device has three modes: red light only, near-infrared light only, and a mix of the two. Boone says she likes to switch it to near-infrared only because it doesn’t emit any visible light—unlike the red light options, which cast a red glow around the room—so she can’t even tell it’s on.

If Boone has an acute injury, she tries to use a Joovv device at least twice a day to maximize healing benefits. She recently broke her toe “being a klutz” (in her words) and noticed that the bruising and swelling went way down with twice-daily light therapy sessions. She also finds that if she’s traveling and can’t do her nightly treatment, her legs don’t feel as limber, and her recovery lags.

“I’ve tried pretty much every type of device to speed recovery, and Joovv is one that I have noticed the most benefits from,” Boone said. “Lots of tools are placebo, but I’m a firm believer in the science behind this.”

As with every treatment discussed in this book, finding a device that’s FDA approved or FDA cleared and designed for your specific issue is key to a good experience with red light therapy. There are unscrupulous companies out there marketing devices that claim to treat every ailment under the sun—so do your research and beware.

KEVIN CLARK: PROFESSIONAL HOCKEY PLAYER

Thirty-one-year-old Kevin Clark is a Winnipeg, Canada–born hockey pro who plays for the SC Rapperswil-Jona Lakers in Switzerland. Clark has been playing hockey since he was a child, about three or four years old, and has been playing professionally for a decade. Always looking for ways to improve his performance, Clark sought out a Vielight PBM device after hearing about it on an episode of Ben Greenfield’s podcast. Greenfield, a noted personal trainer, had raved about his Vielight device on a 2017 episode of his show, and the ease of use and portability of the product appealed to Clark and his busy schedule.

It’s been several years since then, and Clark continues to use his Vielight devices daily. He explained that he uses the Vielight 633 Red—a visible red light device that clips to the nose and delivers light up into the nostril—after morning training sessions or following on-ice practices, typically throwing it on in the car for the drive home. Later, he does a second treatment with the 633 before bed.

“At that time I will be reading or brushing my teeth, prepping breakfast for the next morning,” he said. “The same with the Neuro Gamma headset, which I will use on game days. I will wear that device about three and a half hours before game time and I am usually preparing a snack or hanging out with my family before I leave to go to the arena.”

With regular use of his red and near-infrared light devices, Clark said he’s noticed changes in his heart rate, sleep, and ability to recover. He said his heart rate variability (HRV) score—which measures the time between successive heartbeats—went from a weekly average of 50, 47, 42, 47 to 51, 59, 50, 57 the following month. This is significant—a higher HRV score generally means that the body is better able to tolerate stress or is recovering well from prior stress. “This allows me to push harder and recover faster,” said Clark. “All during this time, I followed my normal protocol of eating healthy, sleeping right, and no alcohol or smoking. Nothing had changed, but I had added the Vielight.”

Clark said he’s recommended Vielight PBM devices to fellow hockey players, and that they’ve purchased them and use them regularly. He added, “If you want to trigger the mitochondria and target recovery as quick as possible post workout or post game, then this is the device for you. Especially when you are on the road and you don’t have access to some recovery options you may have at your home arena.”

THE TAKEAWAY

Professional athletes swear by PBM for recovery. NBA and NHL players, Olympians, and other champions have sung the praises of light therapy, crediting it with improved performance and better overall health. But everyday athletes can benefit, too, whether you’re a teacher who loves to run, a barista who lifts weights, or a lawyer who sweats it out in Zumba class on the weekend. All bodies can get stiff and sore after a workout, and a full-body PBM treatment—with a Joovv light panel or NovoTHOR bed, for example—can reduce pain and inflammation, help your muscles recover faster, and get you back on your feet.




Chapter 5 TREATMENT FOR CHRONIC CONDITIONS

Chronic conditions—from temporomandibular joint dys-function (TMJ) and severe, long-term swelling to rheumatoid arthritis and fibromyalgia—affect untold numbers of Americans. These conditions can be difficult to diagnose, and many people often go years with mysterious, agonizing symptoms before finally getting answers. Even then, chronic conditions can resist treatment, causing more frustration and pain.

For many of these conditions, the root cause is inflammation. Since PBM effectively reduces inflammation, it makes sense that red and near-infrared light therapy has shown to be beneficial for symptom management. Another benefit of PBM for chronic conditions? It’s free of side effects, which can’t be said of most other available treatments for these illnesses—the vast majority are pharmacological, so, like other drugs, they come with a host of risks. With PBM, though, long-term use can bring dramatic relief, and it can typically be used in conjunction with medications and other lifestyle changes, acting as a complementary therapy.

RHEUMATOID ARTHRITIS

    Rheumatoid arthritis (RA) is a condition affecting approximately 1.3 million Americans, mostly women. It’s an autoimmune disease that causes inflammation throughout the body, leading to painful swelling in the joints; it can also affect organs such as the skin, lungs, and eyes. (Osteoarthritis, on the other hand, is a degenerative illness, though it also causes inflammation. See page 59 for more on osteoarthritis.) RA-related swelling and stiffness most often begins in the small joints of the hands and feet and can spread to the shoulders, wrists, knees, elbows, and elsewhere. The condition can be disabling, since it can disfigure the joints, and pain and stiffness often keep RA patients bedridden; joint stiffness is usually the worst first thing in the morning and can last a couple of hours or even a full day.

Autoimmune diseases, such as RA and celiac disease, are caused by an out-of-whack immune system. In healthy bodies, inflammation is a normal response to invaders, such as viruses and bacteria—inflammation is our immune system’s defense against those invaders. But when you have an autoimmune disease, the immune system goes haywire and sends inflammation to attack healthy cells. In RA, inflammation in the joints causes pain and swelling, and prolonged inflammation can have a permanent negative effect on the joints and other affected tissue.

Treatment for RA has improved dramatically over the last several decades—today, patients can live relatively pain free if appropriate treatment is applied early enough and monitored. Typical treatment includes taking disease-modifying antirheumatic drugs (DMARDs), which help stop the progression of the disease and relieve symptoms, and drugs that stop the body’s inflammatory response.

PBM is another possible treatment for the pain and stiffness caused by RA. In human clinical trials, RA patients treated with PBM experienced pain relief of 70 percent compared to placebo groups, and their morning stiffness was reduced by about 27 minutes.14 More research on the long-term effects of red and near-infrared light therapy on RA patients is required, but pain relief and reduced stiffness are a welcome start for those seeking drug-free symptom relief.

CALISTA’S STORY

One woman I spoke to experienced truly life-changing results after trying PBM treatment for her rheumatoid arthritis.

Calista Lee is a mom of four and holistic health coach living in Rexburg, Idaho. More than a decade ago, when her children were young, Lee developed a host of unexplained illnesses and debilitating chronic pain. In her words:


I had a series of mysterious illnesses that sent me into a tailspin of chronic pain. I got mono. I slept for months, twelve hours at night and three hours during the day. I developed a rash all over my body that itched and burned and bled. I started to have stomach distress and wasn’t absorbing nutrients properly. I developed all sorts of food allergies and sensitivities. I caught every cold in the county. I would go to church, catch whatever cold was nearby, spend weeks at home recovering, finally go back to church, and start all over again with a new cold. I bled so much with my cycle that my doctor wanted to do a hysterectomy.

My joints started to hurt all the time. I couldn’t hold scissors, open jars, or hold hands with my two-year-old when we walked together. My hips hurt so bad that I limped everywhere and often stayed home when my family went out. It simply hurt too bad to walk. I wanted to be a participant in my family and was considering a wheelchair because I was losing hope that I would find someone or something that could help me overcome the pain. I would often spend days at a time in bed because the pain was too much.

I wasn’t the only one suffering. I had four boys who urgently needed their momma back. One time, after being in bed for a whole week, I looked out the window and saw six little boys—I only have four so they must have borrowed some—dancing around a giant flaming cardboard box. They had spent my week in bed building flaming arrows that actually worked.

Another time, my son Parker found a small frog and put it in the freezer to see if it would hibernate with the lower temperature. Once it was frozen, he put it in the microwave to warm it up and see if it survived the freezer. Later, as we talked about why the frog had died, he looked up at me with tears in his eyes and cried, “But mom, we don’t have any rules about not microwaving frogs.” And he was right, we didn’t have a rule about not microwaving frogs.



Eventually, after five or six years of pain and fatigue and visits with around 12 doctors, Lee was diagnosed with celiac disease and rheumatoid arthritis. She tried doctor-recommended supplements at a cost of $400 per month, but they didn’t help much. She did see some symptom relief when she made dietary changes, though—she spent 18 months on the candida diet and later went gluten, dairy, and grain free—and things took a real turn for the better when she was introduced to light therapy. She was first introduced to ultraviolet blood irradiation therapy (UBI IV therapy), a controversial and decades-old process that has not been scientifically validated, and noticed some positive results. With UBI IV, a patient’s blood is removed from the body, irradiated with UV light, and returned to the body. She felt an improvement in her symptoms for 24 hours after treatment, but the therapy was expensive ($200 per treatment) and that was not sustainable for her young family.

Later, at a holistic health conference in 2017, she met a woman selling the LumiCeuticals light system, a PBM device that uses several wavelengths of light. After learning about the benefits of light therapy, she agreed to visit the woman’s house to try out the lights.

“Before I drove to her house, I put dinner in the Crock-Pot. Fatigue had been such a problem for me that I needed to be able to go to bed when I got back,” Lee recalled. “I left that room at the end of my session feeling like I had had that most delightful vacation on a warm beach. When I arrived home, I folded six loads of clean laundry, swept and mopped the kitchen floor, and ate dinner with my family. I didn’t have to go to bed at all.”


Light Therapy and Gut Health

Lee’s chronic pain wasn’t the only thing helped by treatment with light therapy—she felt her gut health improve, too. Before light therapy, Lee was plagued by stomach pain and food sensitivities, and she wasn’t absorbing necessary nutrients. A diagnosis of celiac disease prompted changes to her diet, which certainly improved things, but she found even more relief after beginning light therapy. “Using lights daily has helped my gluten reactions be less painful and less frequent,” she said. “I am absorbing nutrients better than I was before, and my gut seems to be functioning at a much healthier level.”

There’s no evidence at the moment to support the idea that PBM can heal celiac disease. However, research published in 2018 by Australian scientists has shown preliminary evidence that near-infrared light can alter and affect the gut microbiome.15 Our microbiome, the collection of microorganisms in our bodies, is responsible for a host of health outcomes. Disruption of the microbiome has a role in type 2 diabetes, obesity, and cardiovascular disease, among other concerns, and the gut microbiome is involved in digesting food, as well as absorbing minerals and micronutrients. Scientists are still looking into the connections between PBM, autoimmune disease, and the gut microbiome in humans, but a proven way to tinker with the microbiome and effect positive change could help millions of people like Lee. More research is required and sure to emerge.



Initially, Lee was using the lights up to three times a day to remain pain free, but these days she uses them much less often. “I try to use them every day, but it is not required to maintain my sense of well-being,” she said. “I usually use my lights five times a week. I just set my alarm twenty minutes earlier than I need to get up, put my lights on while I am still in bed, and rest until the session is over.”

Lee also said that, according to her doctor, her rheumatoid arthritis went into remission six months after starting light therapy and has remained in remission. “My doctor was shocked to discover that I put RA into remission by simply following a careful diet and using [light therapy],” she said. “He loves the lights. He made suggestions to me about using the lights after I ate or took my supplements to help my body absorb more of the nutrients. Since then, I have spoken with other doctors about the lights as I have supported family members with traumatic brain injury, pain, and sprains. The doctors all respond very well and are pleased with the results we see with light.”

It should be noted that the LumiCeuticals system is only FDA-cleared for the temporary relief of aches and pains, as well as treatment of fine lines and wrinkles, so dramatic results like Lee’s (and other LumiCeuticals users profiled in this book) are in no way guaranteed.

However, for Lee, light therapy has been life changing. “I have no pain at all. I walk four miles a day and have recently started to lift weights again,” she said. “I can hike, play, and work with my family. I don’t take naps anymore and my sleep has returned to a normal level. My energy has returned. I recently hiked in Zion National Park with my family. I don’t take any prescriptions or supplements now. The lights have given me my life back plus so much more.”

OSTEOARTHRITIS

It’s estimated that 50 percent of Americans will experience osteoarthritis at some point in their lives. For individuals over age 75, that number skyrockets to 80 percent. Osteoarthritis is a degenerative disease affecting the joints, most often the hips, knees, low back, small joints in the hands, base of the thumbs, big toes, and the neck. With osteoarthritis, the cartilage that provides a smooth gliding surface for joints to move freely breaks down, causing painful movement and, over time, bony spurs to develop. Inflammation also has a role in osteoarthritis pain. Genetics, injury, overuse of the joints, and obesity can cause osteoarthritis, and treatment for mild to moderate cases typically includes maintaining a healthy weight and active lifestyle, applying hot and cold compresses, medication, physical therapy, and stretching. In more severe cases, joint replacement may be necessary. The condition can significantly affect quality of life, as individuals with osteoarthritis may experience chronic or acute pain that makes it difficult to exercise, move around, perform job duties, and have fun.

Research has shown that photobiomodulation can help osteoarthritis patients with pain management. In many studies involving both humans and animals, researchers have found that PBM can ease pain and help regenerate collagen in arthritic joints. In one study of elderly patients with knee arthritis, researchers found that PBM therapy significantly reduced the need for knee replacements later in life.16

For that study, one hundred older patients with knee osteoarthritis were divided into two groups—one group completing physical therapy only and the other completing physical therapy plus PBM therapy. Six years after the study, just one person in the PBM group needed a knee replacement compared to nine individuals in the physical therapy–only group. There does not yet appear to be consensus on the ideal treatment protocol for osteoarthritis, so research is ongoing,17 but anecdotal evidence does show that patients get relief—and that dramatically improves quality of life.

ARTHRITIS AND THE AGING POPULATION

Toronto-based PBM researcher Anita Saltmarche conducted a study in a long-term care facility where elderly patients received PBM therapy for slow-healing wounds and arthritis, and she was moved by the results. Before beginning her work as a researcher, Saltmarche was a clinical nurse working with geriatric populations and had noticed that, in long-term care facilities, there seemed to be a sense that things weren’t going to change for patients—that patients wouldn’t get better, they’d just maintain the same quality of life, good, bad, or otherwise, that they’d had when they entered the facility.

“And yet, with the use of PBM, the therapists were actually seeing a difference in the residents,” Saltmarche said. “Their arthritis was sufficiently treated, so they could use their hands and their dexterity [and their pain was decreasing]. It was exciting for [the therapists], because quite often they put [the patients] on stationary bikes or things like that, and it’s done kind of perfunctorily rather than really feeling they were going to make a change. But light therapy actually allowed them to make a change and see what a difference it made for the seniors, both for wound healing and musculoskeletal areas.”

In that trial, she said, the therapists in the facility saw “real healing and real restoration in function. Rather than the maintenance, which is often the focus, there was actually an increase in functional ability and, in some cases, when you take the pain away and people are actually able to move around, even in cognitive ability. So it was very exciting.”

TEMPOROMANDIBULAR JOINT DYSFUNCTION

Temporomandibular joint dysfunction—better known as TMJ—is a condition affecting the jaw joints. Its cause is not well understood, but The TMJ Association reports that injuries, autoimmune diseases, and conditions like arthritis can cause this type of jaw pain. The condition affects about 12 percent of the US population, mostly women, and causes stiffness, clicking, and pain in the jaw that can make it difficult to swallow, eat, speak, move the face, and even breathe in some cases. The TMJ Association also notes that individuals with TMJ often suffer from other chronic conditions, such as fibromyalgia, chronic low-back pain, irritable bowel syndrome, sleep disorders, chronic headaches, and other illnesses, many of which can be aided by PBM therapy.

Because TMJ is not well understood, treatment is often limited to the most conservative options—heating and icing the jaw, limiting wide mouth movements, eating soft foods, and taking anti-inflammatory painkillers, such as ibuprofen. A dentist may also recommend a bite guard, though if it increases grinding or clenching, it’s not right for you, and surgery is sometimes a last resort. PBM therapy is emerging as a viable option for TMJ pain relief, especially when myofascial trigger points are treated with the correct wavelengths of light.

In a literature review published in 2018 in the journal Advances in Human Biology, the authors noted that PBM has a few positive effects on TMJ patients: it’s been shown to be more effective than ibuprofen for pain relief, it improves maximum mouth opening indexes for patients, it can eliminate jaw clicking, and it relaxes the jaw muscles.18 Another review, published the same year in Pain Research and Management, came to the same conclusions, but it noted that dosage matters, and more research is necessary to nail down the right treatment protocol for TMJ pain.19

In a video shared online by Lite Recovery, a clinic in the San Francisco Bay Area, a woman who suffered for years from TMJ pain describes the relief she experienced when she first tried PBM therapy. For two years, she asked her dentist repeatedly why she was experiencing so much jaw pain, but they never found a solution. She tried an oral appliance (recommended by her dentist) to prevent her from grinding her teeth, but it did little to relieve her symptoms. After a great deal of online research, she finally found the Lite Recovery clinic, which uses a LiteCure laser device and specializes in PBM treatment for TMJ and other musculoskeletal disorders. She found rapid relief after beginning laser therapy. Her doctor at that clinic also realigned her jaw and referred her out to a sleep specialist, who is also working on her jaw as it relates to her sleep habits. She now lives without pain and is making a remarkable recovery. Treatments for TMJ at this clinic are typically several times a week for 5 to 10 minutes each time; a handheld device—resembling a wand—is applied directly to the skin. Treatment may even feel a bit like a massage as the device is gently pressed into the muscle and tissue around the jaw. Similar handheld devices may be used by other clinicians treating TMJ, though some may recommend wrapping a soft, flexible PBM device around the face to promote healing.

FIBROMYALGIA

Fibromyalgia is a chronic pain condition affecting approximately 10 million Americans. An estimated 75 to 90 percent of people with the condition are women, according to the National Fibromyalgia Association. The condition can be debilitating, affecting the whole body and causing aching, stiffness, and tenderness, as well as sleep issues and fatigue. Lady Gaga has fibromyalgia and has spoken about the condition, describing her experience in a 2018 interview with Vogue: “For me, and I think for many others, it’s really a cyclone of anxiety, depression, PTSD, trauma, and panic disorder, all of which sends the nervous system into overdrive, and then you have nerve pain as a result … Chronic pain is no joke. And it’s every day waking up not knowing how you’re going to feel.”20

Unfortunately, fibromyalgia can be difficult to diagnose—most tests turn up clear, even when a patient is obviously suffering—so a specialist visit is required to get a proper diagnosis. After that, treatment is mostly focused on alleviating symptoms since there is currently no cure for the illness.

Some research has been conducted on the use of PBM to treat fibromyalgia, though, and has shown promising results. A 2019 review of the literature found that, in general, fibromyalgia patients who were treated with light therapy showed “significantly greater improvement” in pain severity, number of tender points, fatigue, stiffness, depression, and anxiety than those receiving placebo treatment.21 The review concluded that, based on the evidence, PBM is an “effective, safe, and well-tolerated treatment for fibromyalgia.”

A PAINFUL FIBROMYALGIA DIAGNOSIS

Eric Dransfield is a 53-year-old man who led a full, active life—until age 48. After enjoying excellent health for decades, Dransfield was suddenly experiencing significant body pain and joint swelling. “At the same time, I was dealing with unbearable depression, something I had never experienced in my life,” he said. “I was also dealing with postsurgical complications from spinal surgery I had in 2006 and 2010, with lingering nerve damage.” He sought help and answers, visiting 17 doctors, therapists, and counselors. He finally got a diagnosis in 2015 of lupus, which was later changed to fibromyalgia. Despite the diagnosis, though, he was no closer to relief.

“I went ‘outside the box’ in seeking answers to my ailments and conditions by seeing several functional medicine doctors [clinicians who say their focus is on the root cause of chronic illness rather than on symptoms of a disease]. I spent over $10,000 on extensive blood tests, went gluten free, sugar free, etc., on a diet. I did that for a year with no changes,” he said. “I also saw acupuncture specialists and hired a personal trainer. During this time, I also was seeing a psychiatrist and mental health counselor to work on the mental side of my challenges.”

Light Therapy Brings Relief

In 2018, Dransfield moved from California to Idaho, where he met his neighbor, Calista Lee. She had learned about light therapy a year earlier and found remarkable relief from her debilitating rheumatoid arthritis with treatment using a LumiCeuticals PBM device (read her story earlier in this chapter). She offered to treat Dransfield and, though he was deeply skeptical, he agreed to try it out. “I had tried everything else and nothing seemed to be working,” he said. He started off with three treatments per week, 45 minutes each time; he’d place the LED pads over his eyes and upper and lower back, hoping to target his spine and elevate his mood. “I was shocked with the results of the first week of lights. My back pain was definitely diminishing and my mood seemed lifted. I was trying to determine if the effects were simply a placebo effect, or if I was really being healed by the lights.”

Improvement continued, though, so he purchased his own set of lights for $3,000. Each day, he’d treat himself twice: once in the morning for 45 minutes and once at night. “Personally, I made a conscious effort to be fully engaged in the process. I downloaded some classical, soft, uplifting music and played light music during all of my sessions, which is totally out of character for me considering that I have always been a type A personality and rarely took time for things like meditation and discovering myself.”

Gradually, Dransfield’s pain decreased. After several months of consistent light therapy, Dransfield noticed reduced swelling in his hands and feet, and his back pain had become more manageable. “Not ‘healed’ or 100 percent successful in light treatment,” he said. “However, I clearly found myself in less pain, less swelling, and my mood was elevated to a point where I cut my antidepressant dosage in half (which is where I remain today).”

These days he’s only using the lights about twice a month, though he expects to use them more often in the wintertime when cold weather and shorter days can bring on low feelings and exacerbate physical pain. Type A personality aside, Dransfield is convinced PBM works. “I would recommend light therapy to anyone who has struggled with undiagnosed ailments and anyone struggling with some kind of pain or discomfort,” he said. “All I can say is: It works. My position is not nearly just subjective, [but] objective and quantitative as well when I look at my medicine cabinet and I have reduced my intake of over-the-counter and prescription drugs by a solid 50 percent.”

LYMPHEDEMA

The lymphatic system is critical to our health and well-being. Through the lymphatic system, lymph fluid circulates in our bodies, picking up viruses, bacteria, and other harmful waste materials that can cause infection along the way. Then, it carries excess fluid and waste through the lymph vessels and ultimately to the lymph nodes, where it is filtered and eventually flushed from our bodies. Without our lymph nodes and vessels, fluid can collect, causing painful swelling.

Lymphedema is a form of swelling that typically occurs in one of the arms or legs, and it frequently affects cancer patients who have had their lymph nodes removed or damaged during the cancer treatment process; tumors can also block lymphatic vessels, causing lymphedema. Lymphedema can be mild, with few obvious signs or symptoms, or severe, causing a limb to swell significantly. This can be painful, cause difficulty moving around, and increase the risk of infection.

Photobiomodulation has been identified as a treatment for lymphedema symptoms, though it’s not considered a cure. In 2006, the FDA approved the LTU-904 laser device, made by RianCorp, an Australian company, for lymphedema treatment. The LTU-904 remains the only device approved by the FDA for treatment of this condition. Researchers hypothesize that PBM reduces swelling in patients with lymphedema by releasing stores of nitric oxide, which plays a role in regulating lymphatic vessel contraction and lymph flow.

In other words, shining light on a swollen limb can help to stimulate lymphatic vessels—even encouraging the formation of new vessels—and lymph flow, and reduce inflammation by improving immune system function.

BREAST CANCER-RELATED LYMPHEDEMA

A great deal of research, beginning in the 1990s in Australia, has looked at the use of PBM to treat lymphedema in women who have undergone treatment for breast cancer—an estimated one in five women who survive breast cancer later experience lymphedema. Current treatment for breast cancer-related lymphedema (BCRL) includes compression garments, exercise, pneumatic compression therapy, complete decongestive therapy, and manual lymphatic drainage, and PBM appears to be another effective option.

In clinical trials and case studies, PBM therapy has helped to reduce limb circumference and volume as well as pain intensity, and it can increase the range of motion in women with BCRL. Given that, researchers have suggested that PBM be applied in combination with current standard treatments to provide better symptom management for women with BCRL.22

In the early 2000s, shortly after the LTU-904 was approved by the FDA, a group of practitioners at the Fox Chase Cancer Center in Philadelphia tested the device on a small number of patients in order to determine whether or not it was worth purchasing for their clinic. Each of the three patients had breast cancer in remission and was experiencing chronic moderate lymphedema. All had had success with complete decongestive therapy and maintained a self-treatment practice at home. The practitioners found that, with the addition of the laser therapy, the patients each lost more than 200 mL of fluid, a reduction of 6 to 11 percent.

Scar tissue and fibrotic tissue were also treated with the laser, and patients noticed improved skin texture and pliability. According to a report published in 2010 in The Oncology Nurse, “The patients found it easier to put on their compression garments and [noted that compression garments were fitting looser]. All three needed new custom compression garments at the end of treatment. Surprisingly, even during the month-long treatment break, patients noted improvement in skin texture and a 0 percent to 3 percent decrease in volume.”23

THE TAKEAWAY

PBM therapy offers a remarkable treatment option for chronic conditions, especially those that have been shown to resist treatment or require pharmacological intervention. It is gentle, pain free, and risk free, and though it may take three to five sessions or more before you start to notice a major change in your health, with continued use over time, chronic illnesses have been shown to improve dramatically and even heal.

Living with a condition like lymphedema or rheumatoid arthritis can affect a person’s ability to participate in everyday life. These illnesses cause pain and fatigue, and they’re unpredictable—it’s difficult to know how you’ll feel from one day to the next, which makes working, parenting, and even getting out of bed a difficult prospect. With the long-term healing potential of PBM therapy, a fuller life may be within reach.




Chapter 6 SKIN CARE

Scarring. Discoloration. Fine lines and wrinkles. Inflammatory acne. Light therapy has been shown to help with all of these skin-related issues and more. Because red and near-infrared light stimulate collagen production, decrease inflammation, and encourage cell proliferation and cell migration, photobiomodulation has been readily adopted in dermatology. In fact, if you’re looking to try light therapy at a clinic near you, you’ll most likely find that it’s aestheticians and dermatologists who have PBM devices on site.

You can easily find at-home devices for skin care, too—they’re at Sephora, Ulta Beauty, The Sharper Image, and other major retailers, and many of them are FDA cleared. Some brands, like Celluma, offer large, flexible pads of LEDs that can treat acne, pain, and rejuvenate the skin, while others, like LightStim, sell handheld devices designed more for targeting and treating specific areas of the skin. (LightStim also offers a full-body, FDA-cleared bed for all-over treatment.)

SCARRING

Research has shown time and again that PBM is an effective treatment for managing scarring—in studies, it has successfully reduced burn scars in children, reduced the thickness of older scars, and even prevented hypertrophic (raised) scars and keloids from forming. It’s also effective at diminishing acne scars and other, more minor skin lesions—it works by increasing collagen production and promoting tissue regeneration.

Light therapy is so effective at reducing scarring, the results can sometimes come as a total surprise. That was the case for Beverly Friedmann, a 30-year-old content manager living in New York City. In her 20s, Friedmann worked at an aesthetic surgeon’s office, providing marketing and office support, and she was able to use the clinic’s LED light facial device during off-hours. She had some scarring on her face, from acne and another wound, that she hoped to reduce, and she also wanted to experience the mood-related and pain-relief benefits of PBM therapy.

“I used to sit under the light every week for about 20 minutes or so, and every time it was an extremely relaxing experience,” said Friedmann. “My skin was immediately improved in appearance right after each treatment, and following each treatment my mood was lifted, my anxiety was reduced, and my back pain [from spinal arthritis] was reduced.”

She described a notable reduction in her facial scars. “I had acne scars along my cheeks and one small scar on my forehead. After weekly treatments from May to September of 2017, the scars were incredibly reduced in appearance. My skin is pretty much fully clear to this day,” she said. “You can still see the scar on my forehead slightly if you look closely, but it’s greatly reduced in appearance.”

ACNE

We’ve all experienced acne to some degree, whether it’s the occasional pimple or frequent, painful, inflammatory breakouts. If you’ve had acne, you’ve probably tried or heard about treatments such as antibiotics, benzoyl peroxide, and retinoids, or other options such as tea tree oil, salicylic acid, and sulfur. Sometimes these treatments work; sometimes they don’t. And what works for one person may not work for others. Skin care can be frustrating for this reason—you have to give it at least a month to see if you’re getting results, and by that time your skin may have gotten worse or not changed at all. Plus, many (if not all) of these treatments can have side effects, such as dry skin or more severe breakouts. However, light therapy has emerged as a popular and sought-after treatment for a range of skin issues, including breakouts—especially because it’s virtually free of side effects.

For acne treatment, research has shown that a combination of blue and red light is most effective—blue light kills the bacteria that causes acne, and red light penetrates through the tissues to encourage collagen production and reduce the inflammation that underlies breakouts.24

FINE LINES AND WRINKLES

Loreen Hwang is the woman behind Coucou Jolie, a widely read lifestyle and beauty blog. For Hwang, light therapy has made a huge difference in her skin. The 39-year-old influencer first discovered PBM around 2014—it was buzzy in the skin-care world, and she was on the frontlines as a beauty blogger.

She’s tried many different PBM devices since then, but she saw the best results from her handheld LightStim device. “I saw really great results. After four to six weeks, I saw that my fine lines were faded and also that my skin was more taut than normal,” she said. She was using the device daily, applying it for 20 to 30 minutes to different sections of her face—primarily her lips, forehead, and cheeks. She was hoping to treat discoloration from sun spots (she was born and raised in Los Angeles and still lives there, so she’s exposed to the sun almost year-round). “The thing that surprised me the most when I was using it was that I applied it to my lips, and I would notice that my lips looked a little fuller, and the lines on my lips were going away,” she recalled.

She eventually tapered off treatments to just a few minutes each day, saying she just got too busy to keep up with 20-plus minutes of treatment every day, but she does recommend the LightStim device highly. “I recommend it to everyone for anti-aging,” she said. “I tell people to stick to it if you want to see real results. I tell them you have to give it at least a month if you want to get anything out of it. Do it when you’re watching Netflix.”

These days, she’s not using an at-home PBM device because of time constraints, but she often gets light treatments during her frequent facials. Her skin is still in great shape. “Sometimes skin care alone doesn’t work—you need to have a combination of stuff. You need to figure out what’s good for your skin and make your own regimen,” she said.

A CELEBRITY MAKEUP ARTIST DISCOVERS HER FOUNTAIN OF YOUTH

Online, beauty bloggers are sharing their stories of total skin transformation after consistent light therapy treatment. One evangelist is Nikki DeRoest, a celebrity makeup artist and hairdresser in her mid-30s. DeRoest is a popular beauty influencer—she has 33,000 subscribers on her beauty-focused YouTube channel and 215,000 followers on Instagram, where she shares hair and makeup ideas and skin-care treatments. Her clients include Phoebe Waller-Bridge, Sofia Richie, and Rosie Huntington-Whiteley. In 2018, DeRoest posted a YouTube video singing the praises of LED therapy for acne treatment. The video is by far her most-watched at 250,000 views, far more than her next-most-watched video, which has 35,000 hits.

In the 30-minute video, DeRoest walks her viewers through her LED light therapy journey. She explains that she was first introduced to the treatment by her LA-based aesthetician, who uses a Celluma device at her office. DeRoest had been experiencing frequent breakouts—frustrating as a beauty blogger who’s regularly on camera—and would continue to have redness on her face long after the pimples had cleared. On the recommendation of her aesthetician, and after some research, she decided to invest in a large, flexible, face-covering device from Celluma (it is made from foam and can be molded around the head or elsewhere on the body), shelling out more than $1,500. For her, though, the money was well spent.

Within the first few weeks of treatment, DeRoest noticed a huge improvement in her skin—her acne was clearing up and not coming back, and her wrinkles, sun and age spots, and scars were disappearing, too. She says in the video that she used the device every day for 30 minutes (probably too much, since her skin became quite sensitive) and recommends trying it a couple of times each week instead. She was particularly impressed with the results because, as a beauty influencer, she gets regular facials, peels, and other treatments, and nothing had been as effective as light therapy.

DeRoest said she uses the device a couple of times a week now, and when she knows she wants to do a treatment, she’ll set her alarm for 30 minutes before she has to wake up. Then, she’ll relax in bed with the Celluma PRO over her face for a half hour until the treatment is complete. She also uses a handheld device called the Tri-Light from Skin Inc. (especially when she travels) but her go-to device is her Celluma pad. DeRoest recommends cleaning your skin before a light therapy treatment with Celluma so there’s nothing blocking the photons from penetrating your skin.

“I think now I’m actually aging in reverse, which is amazing,” DeRoest jokes in her YouTube video about light therapy. “When I start looking back at older photos, I’m like, ‘Wow, [now] I don’t have any sun spots, things look plump, I don’t have as many wrinkles, and I don’t have acne.’ So whatever this stuff is doing, it’s legit.”

There are a number of light therapy devices on the market designed to treat acne. One, a light therapy acne mask from Neutrogena, was among the most inexpensive and received broad coverage when it hit the market. However, that device was recalled in 2019 due to concerns over eye injuries, so you’ll want to avoid it. Celluma’s devices are FDA cleared to treat acne, wrinkles, and musculoskeletal pain, and there are many other skin-care devices available with FDA clearances. Be sure to do your research before purchasing a light therapy device for your skin—as with every type of PBM treatment, wavelength and dose matter.

PSORIASIS

About 6.7 million Americans have psoriasis, an uncomfortable—sometimes painful—itchy, scaly skin condition. For many of those people, treatment with narrowband UVB (ultraviolet B) light by a healthcare provider—the same light emitted by the sun—is highly effective; blue light can be effective, too.

Even Kim Kardashian West, perhaps the nation’s most famous psoriasis sufferer, swears by an at-home UVB device called the Clarify Home Light Therapy System, a by-prescription-only handheld light device. But PBM, too, can offer some relief for psoriasis—it’s an inflammatory disease, after all, and PBM gets top marks for managing inflammation.

In a 2010 study by the Ablon Skin Institute in Los Angeles, a combination of visible red and near-infrared light was found to ease symptoms of plaque psoriasis, the most common type of psoriasis in the US.25 Nine participants with chronic psoriasis enrolled in the study; for all, their condition had proved resistant to other forms of treatment. The study’s treatment period was four weeks for most patients (five weeks for one), and three to eight months after the treatments, participants’ irritated skin had cleared by 60 to 100 percent. “Satisfaction was universally very high,” according to the report.

THE TAKEAWAY

Alongside pain relief, skin care is among the most popular applications of red and near-infrared light therapy. By kickstarting the mitochondria, activating collagen production, and improving cell function, our skin gets a boost, looking fuller, younger, and brighter with regular treatment. If you’re interested in treatment, look for a dermatologist or aesthetician who has a device in their office—they may use terms like “LED light facial” or “LED light therapy” instead of PBM, but in most cases they mean the same thing. In general, these terms mean they’re offering red and blue light treatments targeting a variety of skin issues. At home, try any of the devices recommended in this chapter, such as the LightStim wand or the Celluma foam pad. They can be costly, but they’re worth it if you want to treat yourself regularly and a device is in your budget.




Chapter 7 WOUND HEALING

Healing wounds is a transformative use of photobiomodulation—from slow- and non-healing diabetic ulcers to cuts and scrapes to postsurgical healing, there’s evidence from a host of human and animal studies to support the use of PBM to speed up wound healing. Cell proliferation, decreased swelling, increased oxygen and blood flow, cell regeneration, and collagen production are all key to the wound-healing process, and all occur when red and near-infrared light are applied to the skin—and there’s plenty of science to back it up.26 At present, however, there’s little insurance coverage for this type of treatment in the US, so it can be difficult to get wounds treated with PBM depending on where you live, despite evidence of success.

CUTS AND SCRAPES

I spoke to Torrie Miller, a 43-year-old mom of four in Idaho who homeschools her kids and sells LumiCeuticals PBM devices on the side. She first tried light therapy in 2016 after breaking her foot—it was healing slowly, and that was not acceptable for this busy, active mom. After her first session with the lights, she immediately felt more relaxed and at ease. Plus, her foot began healing quickly after starting light treatment and she was able to run a half marathon two months later.

Once she’d seen what the lights could do, she started treating friends and family. “A friend cut his fingers off with a saw and [doctors] sewed them back on but said he would probably lose at least one of his fingers,” she recalled. The doctors even stopped doing hyperbaric chamber treatments on the friend’s hand, which is a common treatment for slow-healing wounds, because “they said oxygen and blood circulation was not getting to the finger,” Miller explained. “[My friend] used light therapy multiple times a day for weeks and was able to keep all his fingers; they started to pink up from blood flow and gain color pretty rapidly, so he used the lights about six times a day at first and then to two times a day.”

She also helped a friend heal after that friend developed severe blisters on her feet. She’d walked 50 miles, “so almost her entire foot became a blister and the skin all came off,” Miller said. With light therapy, “she was in shoes and playing softball within ten days. Coconut oil and light therapy—no infection, no scars.”

WOUND HEALING AND THE ELDERLY

A 2008 study conducted among residents of a Canadian nursing home by PBM researcher, Anita Saltmarche, revealed particularly dramatic results.27 In that case, 16 patients had a total of 27 sites treated—pressure, venous, and diabetic wounds were treated, some chronic, others acute. At the end of the nine-week trial using a device from MedX Health, a Canadian company that makes both professional and at-home systems, the majority of the wounds had improved significantly, and nine of the wounds had closed completely. Some of the wounds had been open for three months or more. None of the wounds got worse, and staff at the nursing home asked to continue using the light therapy equipment on residents, saying it was worth the additional time it took to treat patients’ wounds.

In a post-treatment survey of the registered nurses who applied the light therapy, one told researchers, “Initially I thought the low-level laser therapy would work as well as a flashlight. Now I have seen the difference it can make.” Another added, “It could be time-consuming for some patients, but it is worth it. We saw the results.”

Saltmarche explained that PBM provided a boost in overall quality of life for both the patients and caregivers she observed in this study. Patients were more comfortable and had greater mobility and independence, and staff saw real results, which improved morale. In the research report, she notes that in some contexts, using PBM in nursing homes has lowered turnover rates among staff and increased the confidence of families whose loved ones are living in these institutions.

DIABETIC ULCERS

People with diabetes often have a particularly difficult time with wound healing. About 15 percent of diabetes patients develop foot ulcers, which can become infected and lead to hospitalization. Up to a quarter of people with diabetes who develop foot ulcers will require amputation because diabetes makes it difficult to heal, according to the American Podiatric Medical Association. The wounds can develop as a result of pressure, trauma, friction, irritation, poor circulation, lack of feeling in the feet, foot deformities, and long-term diabetes.

Today, treatment may include wound care (i.e., changing dressings, treating the wound with medication), antibiotics (for an infected wound), removing dead skin and tissue from around the wound site, and managing blood glucose (elevations in blood glucose can slow healing and lead to infection), though diabetic ulcers can sometimes be resistant to treatment. Photobiomodulation, though, has shown through research that it can help speed healing when used alongside traditional treatment.

In a report of four cases of patients in Singapore with diabetic foot ulcers, all patients saw their wounds heal fully within a couple of months of beginning regular treatment.28 The patients ranged in age from 54 to 85 and had a variety of wounds, from gangrene to superficial ulcers. The patients with gangrene underwent amputations, then received treatment with near-infrared light, while the patients with non-gangrenous wounds received initial care (including removal of excess skin and tissue around the wound) followed by light therapy. The recovery of all four patients was quite dramatic—in three of the four cases, the wounds were at least 5 cm large, occupying a significant part of the foot and causing extreme discomfort.

The researchers in this case concluded that near-infrared light was an effective complementary therapy for patients with diabetic foot ulcers, though first-line treatment with wound care and antibiotics should continue. Other clinical trials and studies, including one conducted in India with 68 patients29 and a literature review published in Germany,30 showed similar results: PBM works as a complementary treatment and can improve patient outcomes.

COLD SORES

About half of American adults have oral herpes—aka the cold sore virus—which is a startling figure for an illness with no cure. While not everyone with the virus will experience a cold sore outbreak, those who have had a cold sore know it’s a wholly unpleasant experience. Cold sores can be hot, itchy, and painful, and they can interfere with speech and eating if they get really bad. On top of that, they’re embarrassing for many people. Most cold sore sufferers have at least once decided to cancel plans (or seriously considered it) because they felt uncomfortable leaving the house with a blistered mouth.

The cold sore treatment market is flooded, too—there are ointments and creams, like Abreva and Releev, that work for some people and not others, as well as patches that cover and sometimes treat cold sores with varying levels of success. These sores can last for up to two weeks, too—a bit of salt in the wound, so to speak.

Photobiomodulation offers an alternative to these therapies—of course, it’s not a cure for the virus, but it can help ward off dreaded cold sores or shorten the duration of an outbreak. PBM isn’t an especially common treatment for cold sores in the US, but the UK has more widely embraced it. There, red and near-infrared light devices are fairly easy to find in the drugstore and there’s been more reporting over the years on effective devices. Even the acclaimed Irish novelist Marian Keyes has written of her devotion to ViruLite, a near-infrared device designed to treat cold sores. In a 2018 essay in The Irish Times, Keyes wrote, “The idea is that the very second you feel the ominous tingling begin, you whip out your trusty ViruLite and hold it against the affected area for two minutes. This effectively softens the cough of the swaggery sore and sends it scurrying away, its tail between its legs. I swear by it.”

The good news for Americans is the ViruLite is available stateside and is the only FDA-approved PBM device for cold sore treatment. It can be tough to find in stores, but at the time of this writing it was available on the Walmart website for just over $100; there are other PBM devices available online for cold sores, too, but none are FDA approved.

To use the ViruLite, a hard plastic, handheld device that looks sort of like a remote, you press the power button and listen for a beep (there’s no visible light, so the beep indicates the device is working). Then, you hold it to your mouth, making contact with the skin around the cold sore, and keep it there for the duration of the treatment (three minutes). The company says to use it every 12 hours for at least two days, but there’s no harm in using it more frequently if you need to.

Research has confirmed that, if applied when cold sore “warning signs” first appear—e.g., heat and tingling—near-infrared light can effectively shorten the duration of the cold sore and shorten the time between tingling and crust formation.31 Red light, too, has been shown in studies to speed wound healing once cold sores have reached the scabbing phase, and it has also been shown to substantially increase the length of time between outbreaks.32

In one study, a patient with severe, painful cold sores noticed immediate relief after her first red light treatment.33 She’d had several outbreaks in just a couple of months, and her sores were getting worse, more painful with each outbreak. With red light treatment, her mouth was back to normal in 10 days. Researchers checked in with her every week thereafter, and on day 40 post-treatment, she reported itching and slight swelling in her lower lip. She was immediately given a dose of oral acyclovir (an antiviral drug) and treated with red light, and by the next day, there was no sign of infection.

THE TAKEAWAY

Healing wounds is a proven use of PBM—nurses, clinicians, and other healthcare providers have seen it work for a variety of patients, from those with diabetic ulcers to elderly individuals with bed sores and other slow-healing wounds. By encouraging collagen production and reviving dead and dying cells, wounds that otherwise resist treatment can actually begin to heal. In the case of cold sores—anyone who’s had one knows that effective treatment is hard to come by. While a ViruLite device might be hard to track down in the US, it’s worth seeking one out online if you get cold sores regularly. Clearing up that blister even a few days sooner is a relief if you’ve been experiencing pain or feeling vulnerable and ashamed.




Chapter 8 INSOMNIA

The negative consequences of lack of sleep are many—diabetes, heart disease, poor cognitive function, a reduced lifespan, and more. In short, not getting enough sleep is bad for our health. Many of us are not getting enough sleep and are exhausted—according to 2013 data from Gallup, the average American got just 6.8 hours of shut-eye each night, less than the minimum seven hours per night recommended by the CDC. But what to do when Netflix and social media—powered by energizing blue-light devices—threaten to keep us up all night long?

The $28 billion sleep market would have consumers try everything from pills to lotions to special blankets. These things certainly help many people get the sleep they need, but they might not be long-term solutions for everyone. Luckily, red and near-infrared light have been shown to treat sleep disorders—without drugs.

In a Taiwanese study published in 2013 in the Evidence-Based Complementary and Alternative Medicine journal, researchers looked at study participants’ electrical brain activity after treatment with near-infrared light and found that the light affected brain waves, encouraging sleep.34 After placing their left palm on the laser diode and closing their eyes, participants had an easier time falling asleep during light treatment than when they went untreated.

A 2012 study of elite female basketball players in China found that red light treatment not only improved quality of sleep, but also increased melatonin production in study participants.35 Twenty athletes were treated with red light every night for two weeks in a full-body red light device, and results showed improved sleep as well as improved athletic performance.

All of this makes sense, since we know that light plays a major role in the regulation of our circadian rhythm, or sleep-wake cycle. Sunlight (like blue light) encourages us to wake up and our brains to become active, while sunset and evening light let our bodies know it’s time to start getting ready for sleep.

Several practitioners I spoke to told me they swear by their at-home PBM devices for restful sleep. Paige E. Roberts, a clinician in Washington state, said she uses a soft, flexible pad-based device every night before bed that puts her right to sleep. It’s by a company called InLight, and she wraps the neoprene pad around her head at bedtime. “I have high voltage in my brain,” she said. “I’m constantly going.” So the device helps her brain settle into sleep.

Kenya Barber is a Los Angeles–based aesthetician who invested in a Celluma PBM device in the spring of 2019, intending to use it primarily for skin care as an add-on to her facial offerings. The device is a flexible but solid screen that can be molded into place over the face, neck, and shoulders, or around a sore joint or limb. Barber said she personally uses her Celluma light therapy device at least twice each week for skin care and general wellness, and she treats her husband’s “aching feet and beat-up bartender hands” as well as his sun-damaged facial skin and scalp. But, she said, “My favorite time to treat myself is just as I’m lying down for an afternoon nap or at night before sleep. I’ve had the best sleep of my life since purchasing the Celluma.”

She’s had some trouble convincing her clients to try PBM—they’re skeptical of the claims, despite the science to back them up—but once they give it a shot, they’re hooked, loving the skin-care benefits. They also love the luscious naps they get to take during a 30-minute Celluma treatment—nearly everyone falls right to sleep on Barber’s treatment table. Barber has even developed a name for the restful sleep her clients get during PBM treatment—“napitation,” a portmanteau of “nap” and “meditation.”

Interestingly, research has also shown that PBM can help ease the insomnia sometimes experienced by those with traumatic brain injuries (TBI) and even Alzheimer’s. In an estimated 53 percent of people with TBIs, the brain injury can cause difficulty sleeping. Lack of sleep, in turn, can exacerbate other symptoms of TBI, such as anxiety, depression, and PTSD, and prevent patients from continuing on in recovery programs.

In a small study of one patient with a moderate TBI, however, 20 near-infrared treatments over the course of two months improved sleep and also decreased depression, anxiety, and headaches, improving the patient’s overall quality of life.36

Another, Massachusetts-based study of individuals with mild traumatic brain injuries—from car accidents, athletic injuries, and blast injuries in war zones—showed that after 18 treatments over six weeks with red and near-infrared light on the head, participants reported improved sleep as well as fewer symptoms of post-traumatic stress disorder. These patients were treated with clusters of LED lights held in place on the scalp by a soft nylon cap. They visited the clinic during the daytime and slept at home as usual at night.37

THE TAKEAWAY

All of this is critical for TBI patients—sleep helps clear out the abnormal proteins that affect the brain after an injury, so when you can’t sleep, your symptoms just get worse and worse. With PBM therapy, improved sleep and real healing may be possible.




Chapter 9 HAIR REGROWTH

Hair regrowth was the first documented application of red light therapy—back in the 1960s, the Hungarian research scientist Dr. Endre Mester discovered that shining a red laser on the backs of shaved mice made their hair grow back more quickly. A mouse is not a human, to be sure, but luckily, red light works wonders on human hair, too.

In 2013 and 2014, clinical trials were conducted in the US on men and women with genetic alopecia. The participants were each given a red light device designed to stimulate hair regrowth; it resembled a bike helmet and contained 21 laser diodes and 35 LEDs. After patients treated themselves at home every other day for 16 weeks, researchers measured their hair and noted dramatic results: a 37 percent increase in hair growth among the women,38 and a 35 percent hair-growth increase among the men39 (compared to control groups). The red light treatment is believed to activate production of cellular energy and growth factors, stimulate blood flow, and reduce inflammation that blocks hair growth, all resulting in a fuller head of hair.

Thanks in part to those trials, there are now a wide variety of red light devices on the market designed to treat hair loss; the first devices for men were cleared by the FDA in 2007, and for women in 2011. Companies like Capillus and Kiierr make FDA-cleared baseball-cap style hats that contain laser diodes, while iRestore and iGrow make FDA-cleared helmets that use red diodes for hair growth.

A BEAUTY BLOGGER GETS HER HAIR BACK

For Brandi Pope of Richmond, Virginia, a hair and makeup artist and beauty influencer known as “The Glam Belle,” using a laser hair-regrowth helmet has been life changing. Back in 2017, Pope posted a 12-minute video on YouTube describing the hair loss she’d been experiencing for the past couple of years. As a curly-haired beauty vlogger, Pope’s hair was an enormous part of her identity—and her livelihood. She has more than 14,000 followers on Instagram and over 17,000 subscribers on YouTube, and the bulk of her content is dedicated to curly hairstyles and hair care. So her thinning locks were particularly unnerving. Though it took a couple of years to get a diagnosis, Pope finally discovered that polycystic ovary syndrome (PCOS) was causing her hair loss—it’s a common symptom of that condition.

In a vulnerable YouTube video opening about her hair journey, titled “My Hair Loss Story,” Pope describes losing handfuls of hair during every wash and growing increasingly concerned. “I’ve always had really thick hair, so to see that change very, very rapidly has been kind of tough; I’m not gonna lie,” she says in the video. “We take what we’re given and we figure out how to make the best of it, and that is what I’ve been trying to do.”

At that point, Pope had tried biotin vitamins without much luck, and she had started using Rogaine for women on the advice of her doctor, as well as black castor oil shampoo and leave-in conditioner. She was hoping for the best but didn’t seem convinced that any product would actually work for her. “I’m not going to let this hair loss define me,” Pope told her thousands of fans.

After posting that video, iRestore reached out to Pope to ask if she’d consider trying their red light helmet. Because of her large audience, several companies had contacted her offering gummy vitamins, hair oils, and other products, but Pope wasn’t interested. “[The iRestore helmet] was a totally different approach to regrowing my hair and I was intrigued,” Pope told me. “I researched red light therapy; I asked tons of questions and decided this was something I was willing to try. That was over a year ago and I’ve never looked back.”

She started using the device in May 2018, and though the company had warned it might take three to six months to see results, Pope was thrilled when she started to see her hair grow back within the first few weeks of use. “I could see tiny little baby hairs start to grow in the areas that had begun to go bald,” she said. “I never saw anything dramatic or substantial with other methods. [The red light helmet] was the first thing that I had used that was actually giving me the results I had longed for.”

Even just those first baby hairs made a huge difference for Pope—finally, something was working. “My YouTube channel is mostly about my curly hair and helping others with their curls, so losing my hair wasn’t only a hit to my confidence, but I was embarrassed to come on camera because my hair had changed so much,” she said. “People were commenting and noticing that my hair was thinning and I was so self-conscious. But I’m glad I decided to share my journey publicly because it brought me to iRestore and, in turn, I’ve gained back my confidence.” In a six-month hair-loss follow-up video published in January 2019, Pope is noticeably more confident and bubbly, and she gives full credit for her thick head of hair to the red light helmet. Her hair, too, looks more voluminous than in the March 2017 video when she first spoke about her hair loss.

Pope, who is 39 years old and a mother of three, uses the helmet first thing in the morning every other day while drinking her coffee. “I wear it for 25 minutes and it has an automatic timer so when it shuts off, I’m done with my coffee and ready to get the day started,” she said. Now, instead of commenters noticing that her hair’s thinning, Pope’s YouTube viewers are leaving comments asking what she’s doing to make her hair look so full.

“I’m no longer crying when I have to wash my hair because I’m not losing handfuls of hair,” she told me. “And for me, that’s pretty life changing.”

A DEVICE REVIEWER FINDS A HAIR-GROWTH DEVICE THAT WORKS

Reviewed By Phil is a popular YouTube channel with more than 13,000 subscribers. Its host, Phil, started losing his hair in 2006 and watched it thin progressively for about a decade. Then, in 2016, he started using an iRestore laser hair-growth helmet in hopes of getting back some of the locks he’d lost. In an update video almost two years on, Phil shared that he was very satisfied with the results he’d seen. After six months of using the device every other day for 25 minutes at a time, he said, “My hair went from being fine and brittle to a little bit thicker with a better texture, softer feel, and a healthier look to it.” He added that although the change looks subtle on video, he notices a real difference when he touches his hair—it’s not coming out in clumps or breaking, and it’s generally much stronger and fuller than it was before using the iRestore device.

Two years into using the device, Phil said his hair was basically the same as it was at six months. However, for him, that was a good thing. “I’ll tell you why that’s a good thing,” he said in his video. “Over the last 10 years, while I was watching my hairline recede and watching my hair thin, every year my hair got worse. If you can hold on to your hair and prolong the status quo as long as possible, that’s actually really great.”

Phil said he intends to continue using his iRestore device indefinitely, noting that without regular use, he’d expect to lose the gains he’s made. It’s worth it for him, though, because the helmet is noninvasive (no surgery required), nonmedicinal, and doesn’t have any side effects.

THE TAKEAWAY

Getting your hair back after it has begun to fall out can be an uphill battle, and results are not guaranteed with PBM. Some users who report seeing results with PBM have also undergone hair transplants and other, more aggressive procedures. In those cases, they’re using PBM as a complementary therapy to promote long-term maintenance.

If you’re interested in purchasing a hair regrowth device for at-home use, you’ll want to look for one that’s either FDA approved or FDA cleared and is designed to achieve the results you’re looking for (i.e., don’t expect a device designed to treat acne to help your hair grow back, even if you wear it on top of your head).




Chapter 10 DENTAL HEALTH

Photobiomodulation has a number of applications in dentistry—pain relief, reduced swelling, and faster healing among them. There is also some evidence to show that PBM can reduce dental sensitivity, a boon for anyone who’s experienced the shock and pain that a hot or cold meal can cause for sensitive teeth.

A number of studies have shown that PBM helps with both thermal and tactile sensitivity issues, reducing pain in the short and long term. And, on top of that, a lab study at Harvard University led by Dr. Praveen Arany, current president of WALT, and funded by the National Institutes of Health, used rodent models to demonstrate that PBM stimulated dental stem cells to generate dentin, the sensitive tooth layer beneath the hard outer enamel.40 In other words, the rodent research showed that PBM can help regrow parts of the teeth, which can potentially prevent root canal treatments—a remarkable finding that would be hugely meaningful if it can be replicated in humans.

SENSITIVE TEETH

New Zealand-based health-and-fitness blogger Alex Fergus experienced the dental benefits of PBM firsthand. He had developed two sensitive spots on his teeth (“Horrible and embarrassing, I know,” he told me. “I am the health guy, remember?!”) and later learned that receding gums were the cause. He suspects that a mouthguard he once wore to prevent grinding may have caused the gums to recede, but he doesn’t know for sure, and his dentist hasn’t identified a definite cause.

Regardless, the “high spots,” as he called them, were a major source of irritation—they were sensitive to hot and cold, and nothing seemed to reduce the pain. “The receding gums meant some of my tooth’s nerve was exposed—this caused pain whenever I had hot or cold foods. Think ice cream or cold water or hot soup. It wasn’t pleasant,” he said. He tried using a cream on his teeth that his dentist had prescribed—essentially, something to numb the pain—and while it helped a little bit, Fergus didn’t like the idea of a Band-Aid solution to a deeper problem.

Soon after, he started using a Joovv PBM panel, and within a couple of days he noticed the pain had decreased. After about a week or two of daily use, the pain had gone away completely. He was applying the light to the outside of each cheek and standing in front of the device with his mouth open for about 5 to 10 minutes per area of the face. “I never expected red light therapy to help with this issue,” said Fergus. “I had seen the papers on [PBM] helping regrow dentin, but I wasn’t seeking a solution to my tooth issues when I started experimenting with [the treatment].”

Later, Fergus had to travel to Finland for 10 days but didn’t have a portable PBM device to take with him, so he stopped all of his light therapy sessions. It wasn’t a great move for his teeth. “Toward the end of this 10-day trip, I noticed my tooth pain returning. By the time I got back to New Zealand, it was quite bad,” he said. “Within two days of using my [red light therapy] panel, the pain had decreased, and a few days later it had completely gone.”

Fergus said light therapy doesn’t seem like it will be a permanent fix for his sensitive teeth, but it has significantly reduced the pain he was experiencing and has also reduced inflammation in his gums. “I now find I can miss a few days of red light therapy and there is still no pain; it’s only after about five days it comes back,” he said. “The tooth pain is just one small benefit in the scheme of things when it comes to red light therapy for me. And knowing I’m not putting nasty chemicals into my mouth to help the pain is a nice bonus.”

Since first learning about PBM in 2017, Fergus has become something of an evangelist for the treatment. He incorporates it into coaching sessions with his fitness clients and has convinced his parents and wife to try it, too (his wife has noticed improvements in her skin). He even launched a website where he reviews PBM devices: RedLightReviewHQ.com. He said he especially loves the Biomax devices from PlatinumLED and uses his as often as he can (he’s a new dad so his daily PBM routine has gone out the window). But he also mentioned that the devices he’s tried from Joovv, Mito Red Light, MitoHQ, MitoGen, Red Light Rising, GembaRed, and other companies have been very effective. “Honestly, I think everyone should have a red light device in their home,” he said. “Whether you simply want better skin, faster recovery, help with sunburn, improved joint health, or assisting with some other health issue, red light therapy seems to help.”

DENTAL SURGERY WITHOUT ANESTHESIA

Imagine undergoing major dental surgery without any injections, sedation, or other drugs. In 2016, James Carroll, founder and CEO of THOR Photomedicine, a UK-based PBM device company, did just that. Carroll had to have a tooth extracted (and later replaced with an implant) and decided to undergo both procedures without the use of any pharmacological anesthesia or analgesia. No injections, no laughing gas—only a laser to numb the nerves around the tooth before surgery. “[My dentist] Dr. Arun Darbar applied the laser,” said Carroll. “He thought I was mad. But he is also mad, so that was okay.”

During the first procedure—the extraction—in late December 2016, Carroll’s dentist applied the laser to six points on the nerves around the tooth for 30 seconds per point. Carroll said the laser treatment made the surgery tolerable, but “I think most people wouldn’t do it,” he added. “I did it because I’m an enthusiast for this thing and I want it to work, so I’m biased in favor of it working. So I tolerated a kind of procedure that most people wouldn’t tolerate.”

For the next surgery, however, in Mary 2017, Carroll decided to reassess his treatment protocol and extend the length of time the laser was applied to each point—this time, each of the six points was treated for three minutes, for a total of 18 minutes. And the results? “I didn’t feel anything,” said Carroll. “That delighted me, the numbness I got.” He admits that 18 minutes of laser application might not be practical for every dental procedure—it’s a long time to spend on a job that takes just a couple of minutes with traditional anesthesia. But it’s nothing short of remarkable that Carroll was able to undergo two dental surgeries with nothing but a bit of light for pain management.

“It’s not quite as numb as other things, you can feel some [movement],” explained Carroll of the 18-minute treatment. “With an injection, everything is very numb, you could chew your tongue and you wouldn’t know it. If you drink something, you just dribble. That kind of thing. It wasn’t that bad [with the laser]. But really, the cutting of the soft tissues, the drilling of the hole, it was fine.”

For this surgery, Carroll’s dentist applied a laser with a higher power density to induce an inhibitory effect (i.e., analgesia)—at lower power levels, red and near-infrared light encourage cell activity and ATP production, while higher power levels slow things down and even suppress cellular activity, and in this case block pain pathways.

Though it worked for him, Carroll said the treatment needs some refining—it could be that two minutes per point is enough, or perhaps just one point on each nerve for three minutes will be fine. “I think we’ve just got to optimize it,” he said. Carroll also mentioned that the analgesic effect wore off after about 20 minutes, but a quick top-up treatment extended the analgesia for an additional 20 minutes without issue.

Researchers are currently investigating the use of light therapy for analgesia. In fact, in 2018, researchers in Brazil began a study looking at whether PBM could be used to induce analgesia during labor.41 The researchers hoped that PBM could prove more effective than hot-bath therapy at reducing pregnant women’s pain during labor, potentially offering a non-pharmacological alternative to epidural. Plus, existing research supports the use of PBM for neck pain, showing that it can induce an analgesic effect (if applied at the right wavelength and dose) and allow ease of movement for those suffering from longtime neck stiffness.

While your dentist probably won’t offer you a quick laser treatment in place of local or IV anesthesia the next time you’re getting a filling or having a tooth extracted, there is plenty of evidence to support photobiomodulation for pain relief—so if your anesthesiologist does one day offer this treatment option, don’t be surprised.

THE TAKEAWAY

More and more dentists are using PBM for pain relief, and research is still emerging on the use of light to regrow parts of the teeth. In general, though, the current and future possible applications of PBM in dentistry are fascinating. Whether it’s for pre-surgery anesthesia or simply reducing dental sensitivity, I’m sure we can all agree that shining light on the teeth is more appealing than enduring the needles we typically encounter at the dentist. Let’s keep our fingers crossed that, someday, all it takes is a bit of light therapy to get pain-free teeth and gums.




Chapter 11 SMOKING CESSATION

More than 34 million American adults were active smokers in 2017, according to the Centers for Disease Control, and although that number is on the decline, smoking is still the cause of about one in five deaths every year. That said, about 70 percent of smokers say they want to quit, and most have tried to quit at some point with varying degrees of success.

There are a bevy of smoking-cessation treatments and programs available today, not all of them backed up by science—nicotine-replacement products (like patches and gum), behavioral therapy, prescription drugs, herbs and supplements, acupuncture, electrostimulation, magnet therapy, and hypnosis among them. And though the science is still emerging, photobiomodulation may eventually be another option.

So far, no peer-reviewed journal has published the results of a large, double-blind, controlled clinical trial on the use of PBM for smoking cessation. Some smaller, more anecdotal studies have shown results, though—especially studies looking at the use of laser acupuncture for smoking cessation. One study, conducted by the Laser Acupuncture Centre in Singapore, was published in the peer-reviewed Medical Acupuncture journal in 2018.42 In that study, researchers found that after seven laser acupuncture treatments, the majority of their 175 participants had no urge to smoke. Among the group of highly stressed executives studied, nearly 85 percent of men and 87 percent of women stopped smoking after the treatments, though there was no long-term follow-up to determine how many study participants started smoking again, if any.

Stateside, there are currently no FDA-approved devices for smoking cessation. However, there are companies—such as Innovative Laser Therapy in Connecticut—and individuals who have personally quit smoking with the help of PBM and are motivated to do the studies needed to secure FDA approval. One is Craig Nabat, founder of Freedom Laser Therapy in Los Angeles.

HOW CRAIG NABAT QUIT SMOKING WITH LIGHT THERAPY

Nabat is the inventor of the FDA-cleared iRestore laser hair-growth helmet and an evangelist for laser-based smoking-cessation treatment. He was first introduced to light therapy for this back in 2002. “I was living in Detroit at the time, and I heard about this laser treatment in Canada, I think through word of mouth, and I said, ‘I’ll try that, I’ll try anything at this point to get off smoking,’ ” he said. He’d tried different nicotine-replacement products with no success, but he was motivated to quit, so when he heard about the laser-treatment center called Matrix in Windsor, Canada, just across the border from Detroit, it didn’t take much to convince him to give it a try. “[The practitioners at the clinic] would counsel you and tell you how to get off smoking, and they would treat pressure points in the hands, face, and ears.”

It worked: “I walked out of there and I’m like, ‘Wow, I don’t feel like smoking.’ ”

A History with Smoking

Nabat had a long history with smoking. His mother had smoked cigarettes throughout his childhood, a habit of hers that he hated deeply. He vividly remembers making a deal with her at age eight or nine before a baseball game: If he hit a home run, she told him, she’d quit smoking; the knockout run didn’t seem all that likely since he was one of the smaller kids on the team. But “with two outs and two strikes, I ended up hitting a home run,” he said. “My whole team ran over and ripped up her packs of cigarettes because everybody knew that this is what I wanted to have happen.”

Unfortunately, she relapsed soon after but didn’t tell her son. “Two months later she picked me up at camp and I smelled cigarettes on her,” he recalled. “That’s when I learned (1) that parents lie, and (2) I learned about the addiction—you’ll lie, you’ll disguise. I really understood the psychology behind being addicted to nicotine.”

Nabat picked up smoking in college after a visiting friend left his pack of Marlboro 25s at Nabat’s Arizona apartment. Nabat had never smoked before, but something inspired him to pick up the pack, drive his motorcycle out to the desert, and work his way through those cigarettes. “I smoked for about four years and couldn’t quit. I was someone who, when I was growing up, I was really into bodybuilding, so for me to be a smoker was kind of crazy,” he said.

He did eventually quit and didn’t smoke for seven years, but he picked up the habit again after smoking a cigarette during an overseas business trip, becoming hooked once more. After returning from the trip, his girlfriend noticed him smoking at a party. She reminded him that he didn’t smoke, but he rebuffed her. They broke up not long after, and Nabat continued smoking for a year and a half before discovering the laser acupuncture treatment center in Windsor.

The Second Relapse

After his life-changing laser treatment, Nabat—who worked in marketing—began helping the laser-therapy clinic spread the word about the treatment. Nabat recalled, “I ended up getting [the clinic owner] all over news stations in Detroit, I think five different news stations.”

But his breakup with nicotine didn’t last—Nabat relapsed 30 days following his first treatment after taking a drag from a cigarette during a night out with friends. When he returned to the laser-therapy office in Windsor to get another treatment, the clinic owner told him that if he really wanted to kick the habit for good, he had to resist the temptation to smoke every day for the rest of his life. “[The clinician believed that] the key is never putting nicotine back into your bloodstream ever again, and that’s how you overcome smoking,” Nabat said. After that top-up treatment, Nabat never smoked again.

Freedom Laser Therapy Is Born

Nabat learned a lot about laser acupuncture and smoking cessation in the months following his first light therapy treatment. Eventually, he took that knowledge and moved to Los Angeles where he launched his Freedom Laser Therapy program, appearing in ads with Howard Stern and treating celebrities and everyday people at his clinics. His goal was to “get Hollywood off smoking.”

His Freedom Laser Therapy program involved a few different steps: Patients came in, filled out some paperwork, and learned a little bit about the laser treatment; people were sometimes scared that it might hurt or burn them, so the education piece was important. After that, they’d meet with a clinic worker to talk through their motivations for quitting smoking. Nabat noted that if someone came in because their significant other wanted them to quit, for example, the treatment wouldn’t work. “It’s not a strong enough reason,” he said. He also preferred to treat people over age 25 because they seemed to have a better sense of the consequences of smoking and so were more motivated to give up the habit.

The next step was the treatment. Patients watched a video of waves crashing on the beach in Kauai, Hawaii, to put them in a relaxed state of mind. At the same time, “[there was] a very therapeutic voice guiding them through the process of why their life’s going to be better and educating them somewhat about what’s in cigarettes. But it’s more about the positive changes, what it’s going to be like being off smoking,” said Nabat. He’d then shine the laser acupuncture probe on particular points on the hands, face, and ears, and send patients home with some vitamins, behavioral tools, and a homeopathic anti-smoking spray. He estimates that about 65 percent of those treated actually quit smoking for good, and he said the laser helps to decrease the physical symptoms of withdrawal and curb cravings for nicotine; he thinks it’s especially helpful in the first few days after treatment, when withdrawal symptoms are the most intense.

These days, Nabat is running a much smaller operation—the FDA shut down his Los Angeles clinics because there were no clinical trials to back up the claim that the laser could help smokers quit. He hopes to launch clinical trials soon and get his quit-smoking laser device approved by the FDA for at-home use. So far, he’s completed some basic lab research with mice in Dr. Praveen Arany’s lab at the University at Buffalo. Dr. Arany said the two have discussed working together in the near future on PBM for de-addiction, though they haven’t made any formal plans; pain relief seems to be what makes PBM effective for de-addiction in the short term, but more research is required.

Nabat is dedicated to bringing laser therapy to smokers—he believes firmly that it works. “You make a personal decision that you want to quit, and the laser helps to eliminate some of the physical withdrawal symptoms,” said Nabat. “That makes it easier to deal with the psychological aspects of overcoming the addiction.”

THE TAKEAWAY

The use of PBM to quit smoking is still an experimental application of the therapy. However, because of PBM’s pain-relief benefits, some experts say it may be possible to demonstrate through research that light therapy can get you through the difficult withdrawal period of smoking cessation, making it easier to leave the habit behind. That’s why, as Nabat says, motivation to quit is key—if you’re not invested in quitting, there’s little stopping you from picking up a cigarette again, even after PBM has helped you clear the withdrawal stage.




Chapter 12 AN ALTERNATIVE TO OPIOIDS

In 2018, about 47,600 people in the US died as a result of opioid use, according to the Centers for Disease Control. That’s down from about 49,000 opioid-related deaths the year before, but the crisis is far from over—overdose deaths ballooned between 1997 and 2017, and opioids have been massively overprescribed all over the country. Indeed, at the Walgreens in one small Florida town—Port Richey, population 2,831—3,271 bottles of oxycodone were being ordered each month in 2011.43 That’s more than one bottle for every resident in the town, an astonishing sum. With legal action against opioid manufacturers and sellers ramping up and tens of thousands of lives on the line, opioid alternatives are more sought after than ever.

One option that’s proven to reduce the need for opioids is photobiomodulation. Experts in the field have been shouting about the pain-relief benefits of PBM for years now, pointing to evidence from studies conducted in Brazil and Europe that shows light therapy not only eases pain, but can prevent it in the first place. As red and near-infrared light penetrate the skin and tissues, that leads to increased production of ATP (our cellular energy), produces an anti-inflammatory response, encourages tissue repair and collagen synthesis, and stimulates our internal pain-management systems, all resulting in reduced pain.

CANCER CARE

One area where PBM has been particularly effective is cancer care. In studies conducted abroad, as well as those underway in the United States, cancer patients treated with red and near-infrared light after radiation and chemotherapy were significantly less likely to develop oral mucositis, a painful side effect of cancer treatment that causes ulcers in the mouth. About 40 percent of patients going through chemotherapy—and up to 100 percent of patients in specific groups, such as those undergoing bone marrow transplants and radiation—will develop oral mucositis without PBM treatment.

“When they develop oral mucositis, they have nutritional deficits, so they can’t eat and they’re losing weight,” said Annette Quinn, an oncology nurse and program manager in radiation oncology at the University of Pittsburgh Medical Center’s Hillman Cancer Center. When patients are experiencing mouth pain, they’re unable to eat, so doctors prescribe opioids to alleviate the pain and get them eating again. But the opioids have side effects, including nausea and constipation.

“Quality of life [is poor] when your mouth hurts—you can’t eat, you can’t talk, you can’t socialize. It affects them mentally, too, so there’s a whole psychological component to that. ‘I can’t even enjoy food, I’m in so much pain. I’m on narcotics, so now I can’t drive. Now I’m constipated.’ It’s a whole downward spiral. It is one of the most debilitating side effects [of cancer treatment] that patients report,” Quinn said. On top of all that, those suffering from oral mucositis are at high risk for infection, so hospital admissions among these patients are common.

In 2018 and 2019, Quinn, who has about three decades of nursing experience, oversaw clinical trials at UPMC looking at the use of PBM to prevent oral mucositis; at the cancer center, she treated about 300 to 400 patients with PBM (three times per week after radiation for up to eight weeks) and said she saw remarkable results.

For one thing, patients who would normally be prescribed opioids for mucositis-related pain needed fewer and fewer painkillers when they were treated with light therapy. According to Quinn, these high-risk patients—such as head and neck cancer patients and stem-cell transplant patients—either didn’t need opioids at all, or they only requested them in the last weeks of treatment and didn’t stay on them for long. Plus, because fewer patients were developing mucositis in the first place, the hospital noticed a decrease in the need for feeding-tube placements (patients with oral mucositis often need feeding tubes because eating on their own is too painful) and a decrease in the number of hospital admissions for mucositis-related infections.

Quinn also noted that because mucositis is so painful, patients often need breaks from cancer treatment. “We know in radiation therapy that anybody that misses five days or more of treatment has a poorer survival outcome than people that miss five days or less. So one of the big goals in radiation, especially for head and neck cancer treatment, is that we do not want to have any treatment breaks, and we were seeing a lot of that from oral mucositis,” she explained. For patients treated with light therapy at UPMC, mucositis-related treatment breaks went down to zero.

It’s saving the hospital money, too—Quinn said oral mucositis can add from $5,000 to $10,000 in costs per patient, not to mention the cost of hospital admissions, so reducing or eliminating those fees is a big win for a device that only costs about $22,000 (UPMC is using a device from THOR Photomedicine).


Light Therapy in Practice

Quinn shared the remarkable stories of two cancer patients she’s treated with PBM. First up: a young man, age 32, who was battling renal cell carcinoma, a form of kidney cancer. He had large ulcers inside his mouth on both of his cheeks (called “aphthous ulcers”) that were each about the size of a quarter. The patient was in so much pain that he told his oncologist he wanted to stop treatment and didn’t care if he survived. “At 32 to say, ‘This ulcer is so bad that I want to quit treatment and I don’t care about the outcome or my survival’ was significant,” said Quinn.

So the young man’s oncologist sent him to Quinn at UPMC, where she treated the ulcers with PBM, and within two days the patient saw significant improvement. Quinn continued to treat his ulcers and also treated him with PBM prophylactically throughout the rest of his cancer treatment, and he recovered well. “He always sticks out with me because he was so young and just so adamant that ‘Nope, I want to quit treatment because the pain was so intense,’ ” said Quinn.

Next up: a PhD-trained nurse and the head of quality and safety at UPMC. She had been diagnosed with acute myelogenous leukemia, a kind of blood and bone marrow cancer, and had developed terrible oral mucositis. Her doctor called down to Quinn’s unit and asked if she could treat the mucositis: “I remember that day. I said to my boss, ‘Look, if this is gonna work, or if it doesn’t work, she’s gonna be the first to tell us because she’s a PhD-prepared nurse and she’s gonna know.’ ”

So Quinn applied the treatment on Thursday, Friday, and Saturday, and by Monday, the patient had improved so much she could eat a proper meal. “By Monday, I went up to see her and she told me that her husband brought in her favorite pizza on Sunday,” Quinn said. That nurse went on to write—and secure—a $50,000 grant to get two more THOR units for UPMC.

Even NASA has funded research into the use of red and near-infrared light to prevent and treat pain from oral mucositis. In 2011, a two-year NASA-backed clinical trial at the Bone Marrow Transplantation and Cell Therapy Program at the University of Alabama at Birmingham Hospital found that among a group of 80 bone-marrow and stem-cell transplant patients treated with near-infrared light on the outside of their cheeks, pain related to oral mucositis was significantly reduced compared to a control group. The device used in that study, called the WARP 75, was approved by the FDA, but it has since been discontinued because the manufacturer shifted its focus to other products.



Prevention and treatment of oral mucositis isn’t the only opioid-related use for this technology, though. Research has shown that applying red and near-infrared light to patients’ wounds after surgery can decrease pain and reduce the need for opioids. In one study conducted at Imam Khomeini Hospital in Iran, patients undergoing tibial fracture surgery were split into treatment and control groups, with the active treatment group receiving doses of red and near-infrared light immediately after surgery.44 Both groups were surveyed about their pain five times after surgery and given a dose of an opioid if they reported pain of a certain level. The light therapy treatment group reported significantly less post-op pain than the control group, and they also needed significantly less of the opioid.

Another study, conducted at the Ambulatory Care Center in Marion, Indiana, found that breast-implant patients treated with red light before and after surgery reported less postoperative pain and needed less pain medicine in the first week after surgery.45 Yet another study, this one conducted in Hungary on patients with knee osteoarthritis, showed that near-infrared light treatment had a significant impact on patients’ pain, with patients rating their pain at 5.75 out of 10, with 10 being the highest, before treatment, and at 1.18 two months after treatment.46

Given all this, it’s no surprise that key stakeholders are starting to take notice of PBM therapy. In 2018, the United States House Committee on Science, Space, and Technology hosted a briefing on the potential use of PBM to treat pain, hearing from experts about the drug-free, pain-free, nonaddictive opioid alternative that could save money and lives. Quinn was there alongside Dr. Praveen Arany, who has also investigated the use of PBM to treat oral mucositis, as well as concussions and other conditions, with tremendous results.

“[At that] hearing, there was interest in seeing, in the [context of the] opioid crisis, how that treatment could potentially help as an alternative pain-relief technology,” Dr. Arany said. “I think there’s increasing appreciation that light can be used as a drug—a photo-ceutical, if you will—that can be precisely tailored in terms of the dose, in terms of the wavelength, in terms of duration. There will be some nuances in how you deliver the right dose at the right place [on the body], but it will be shown at the fundamental level to affect pain, inflammation, and promote healing. And those are the three foundational premises on which this treatment seems to work.”

FROM POST-SURGERY PAIN TO OPIOID ADDICTION

So, we know that photobiomodulation can prevent pain and also treat it once it’s started, but what about those who are already addicted to opioids—can this treatment help them, too? According to Dr. Arany, it seems possible. “This is where I think more research needs to be done, but there is already evidence of the use of photobiomodulation helping with de-addiction,” he said.

He noted that there is a growing pool of anecdotal evidence showing that whole-body PBM can be effective for some individuals dealing with opioid and other addictions; there are a few different red/near-infrared light beds and full-body pods on the market that may be useful for de-addiction. Another type of red light therapy, called “auricular acupuncture photobiomodulation,” has been effective for de-addiction, too. It’s an acupuncture treatment using a laser (instead of needles) that targets very specific sites in the ear. In those cases, the red and near-infrared light seemed to activate the patient’s endogenous opioid system—a pain-management system that exists in all of us—reducing the need for synthetic opioids.

Prevention of pain, reduction of pain, and de-addiction therapy are the three lines of defense against opioid deaths—and photobiomodulation has been shown to help with all three. Now, experts say, all that’s needed are more dollars for research and a wide-ranging embrace of the treatment by the FDA and insurance companies.


Insurance Coverage for Light Therapy

At this point, getting PBM units into radiation and medical oncology centers around the country is a matter of convincing insurance companies to reimburse for the treatment, according to Quinn. She said that if there were a way to bill for PBM right now, it would “spread like wildfire” in oncology. Some US insurance companies are reluctant to sign off on the treatment because, they say, the research conducted to date is insufficient.

The good news is medical research organizations—which write clinical guidelines for care—have taken notice of light therapy, which goes a long way to convincing insurance companies this treatment is worth covering. In 2019, the Multinational Association of Supportive Care in Cancer (MASCC), an international nonprofit that supports research and education for cancer care, along with the International Society for Oral Oncology, published a systematic review of the literature on PBM for oral mucositis treatment. It recommended PBM for prevention of oral mucositis in cancer patients undergoing certain types of treatment, noting that PBM is an effective preventive measure in these cases. It’s a step forward, and experts hope it helps move the needle.






Chapter 13 WHY ISN’T LIGHT THERAPY IN EVERY CLINIC AND HOSPITAL?

With thousands of reports published and hundreds of successful human clinical trials conducted, you might think photobiomodulation would be a top-line treatment for a variety of health issues across the US. Instead, you’re most likely to find light therapy in small, private wellness clinics (where just one treatment can be costly), in some physical therapy and dermatology offices, and in some dental and veterinary clinics. In the vast majority of cases, it won’t be covered by insurance, though you may be able to use Flexible Spending Account (FSA) or Health Savings Account (HSA) dollars toward the treatment. So what’s the holdup?

INSURANCE COVERAGE IS LACKING OR NONEXISTENT

By far and away, all the experts I spoke to cited lack of insurance coverage as the number-one reason PBM therapy isn’t a mainstream medical treatment. Simply put, without insurance money, hospitals and clinics don’t get paid, so there’s no incentive to introduce treatments—no matter how effective—that aren’t covered.

James Carroll described an illustrative experience he had at a conference hosted by the Oncology Nursing Society. A nurse gave a presentation on the use of PBM in cancer care, and, afterward, nurses flocked to his company’s booth to ask how they could bring THOR’s devices into their clinics. “One of the first questions asked was, ‘Is it reimbursed?’ I said no, and they said, ‘Well, we’ll come back next year and see if you’ve got [insurance coverage],’ ” Carroll said. “If they can’t get paid, they can’t do it.”

Annette Quinn expressed a similar sentiment. “You get a lot of pushback from the [hospital] administration: ‘You’re doing this, it’s taking time, it’s taking energy, it’s taking resources, and we’re not getting reimbursed for it,’ ” she said. “I get that. But we’re also preventing hospital admissions, we have better patient satisfaction—those things are important. But, unfortunately, medicine has become a business.”

There are a handful of insurance providers in the US, such as Blue Cross Blue Shield of Massachusetts and Florida Blue, that consider PBM medically necessary for the prevention of oral mucositis, so it may be reimbursed for that issue. For conditions like carpal tunnel syndrome, lymphedema, and neck pain, however, PBM is still considered “experimental” or “investigational” by those insurance companies, meaning there’s no coverage for it. Meanwhile, other providers, such as Aetna, Wellmark, and Cigna, consider all applications of PBM to be “experimental,” “investigational,” or “unproven” and provide no coverage.

MORE RESEARCH IS NEEDED, BUT FUNDING IS LIMITED

If US insurance companies are going to cover PBM, they want to see high-quality, controlled clinical trials conducted in American hospitals on large groups of American patients. Those studies are on the rise—the University of Pittsburgh Medical Center’s research on prevention of oral mucositis in cancer patients is one example—but experts say more funding from the National Institutes of Health (NIH) for PBM research will help to advance the field.

Much of the existing research on red and near-infrared light therapy has been conducted abroad in Brazil, the UK, Egypt, India, China, and more. Some of these studies have been double-blind clinical trials, while others have been smaller and more anecdotal. As Carroll told me, many of these studies are being conducted by researchers and at universities that are unfamiliar to scientists, doctors, insurance companies, and other stakeholders in the US. Plus, many of the studies have been published in laser medicine journals rather than major cancer and medical journals, so doctors in the US aren’t taking notice.

The good news is NIH seems to be developing an interest in the field—in 2018 and 2019, at least seven grants were awarded for research into the use of PBM to treat Alzheimer’s, age-related macular degeneration, traumatic brain injuries, post-traumatic stress disorder, and oral mucositis.

DOCTORS ARE IN THE DARK ON LIGHT THERAPY

The experts I spoke to agreed: light as medicine isn’t taught in many—if any—medical schools, and that’s a barrier to mainstreaming PBM as treatment. “We [doctors] don’t think about therapeutic light—we’re not plants; we don’t use light in that way,” said Dr. Praveen Arany. “We appreciate the role of light in our circadian rhythm, our vision, our ability to see. We are also very knowledgeable about our vitamin D metabolism and sunlight. But we don’t think about light as a therapeutic agent.”

He explained that many classically trained biologists and other doctors and scientists think the results PBM researchers are seeing are bogus. In fact, Dr. Arany himself got into PBM by trying to prove that light therapy was nonsense. “I did not believe that light, a physical form of energy, could do anything in a biological system,” he said. “I actually did my first human clinical study trying to disprove the theory, and in contrast to that I actually saw my patients getting better. And that’s a very common story in the field.”

Carroll, through his work as a device manufacturer, has noticed that doctors tend to shrug off light therapy, seeing it more as an “alternative wellness” treatment than legitimate medical science. “They don’t know photobiomodulation; the nearest they may get to it is they think, ‘Is that like color therapy?’ So they park it in Middle Eastern or alternative medicine,” he said. “They don’t realize that there was a Nobel Prize [given to Dr. Niels Finsen in 1903] for what we now call photobiomodulation.”

As more hospitals in the US start to incorporate PBM into patient care—like we’re seeing at the University of Pittsburgh Medical Center—and organizations like the Multinational Association for Supportive Care in Cancer and NICE (the National Institute for Health and Care Excellence) include light therapy in treatment guidelines, the hope is that doctors will take notice, believe the results, and start to push hospital administrators and insurers for access to the treatment.

TREATMENT PROTOCOL MATTERS

With PBM (like other therapies), we know that particular ailments require a specific course of treatment—a traumatic brain injury, for example, won’t respond to the same PBM treatment that wrinkles will. The two conditions require treatment with different wavelengths of light and different doses of energy, and the length and timing of treatment would likely be different, too (more or fewer sessions, longer or shorter sessions, immediate treatment vs. delayed treatment, etc.). Just as with antibiotics and other pharmaceuticals, getting the dose right matters with PBM.

Dr. Michael Hamblin is one of the world’s foremost PBM researchers. He noted that, in the past, some red and near-infrared light therapy studies failed because researchers hadn’t figured out the right treatment parameters. “In the old days, some of [the studies] were negative because people didn’t really understand what they were doing. They didn’t have the power levels right or the treatment regimen right,” he said.

Because of this, there are organizations working to write smart and effective PBM treatment protocols, among them WALT. Because PBM can have a range of effects if the treatment isn’t applied correctly—it won’t do anything if power levels are too low, and it can possibly damage the skin and tissues if the power on a laser is too high—some clinicians have been nervous about trying the treatment on patients. With guidelines from WALT and other similar organizations, though, getting the dosage right should be much easier. “Both of these [issues]—the complexity of the low end of the dosing as well as potential fear at the high end of the dosing—have resulted in folks using a lot of variations in their dosing protocols,” Dr. Arany explained. “And that is unfortunately one of the other reasons, technical reasons, why people who have heard about this treatment, have tried to use this treatment, have not had reproducible and repeated success.”

These days, most successful clinical trials and lab research studies spell out their treatment regimens in detail—the wavelength, the power of the device (and the dosage), the length of the treatment, and where the light was applied. With that knowledge, organizations like WALT can establish effective guidelines that all clinicians can follow.




Chapter 14 SHOPPING FOR AN AT-HOME LIGHT THERAPY DEVICE

Search Amazon for “red light therapy devices” and you’ll find nearly 10 pages of results, from hair-growth helmets to red lightbulbs to LED panels to acne masks to flashlight-like devices for joint pain. Their prices vary widely, from around $13 to well over $1,000. In the wider online marketplace, PBM devices can cost tens of thousands of dollars—some at-home systems are priced over $6,000 for a panel of LEDs, and professional-grade systems can be well over $100,000. How is a consumer to know which device is best?

According to PBM experts, the answer is, unfortunately, a bit complicated. “It is definitely a ‘buyer beware’ situation,” says Dr. Raymond Lanzafame, a surgeon and PBM researcher in Rochester, New York. “There are many of these [devices] that claim to have been ‘approved’ by the FDA or that use ‘NASA technology’ or some words to that effect.”

Dr. Juanita Anders, a professor and researcher at Uniformed Services University of the Health Sciences in Maryland, is concerned that the wealth of scientific evidence in favor of PBM is being misused by companies looking to make a quick buck. “What the companies do is, they’ll say, this field—red light, photobiomodulation—has been shown to alter inflammation, to increase proliferation, to do this, to do that, which is all true. It’s all there in the basic literature,” she said. But the implication is that the device they’re selling has been proven to do those things, when, in many cases, it hasn’t.

She continued, “For example, we did some basic preclinical research in my laboratory on stress-induced depression in rodents [involving light on the brain], and it was very effective, but only certain wavelengths can penetrate through the scalp, through the skull, and to a depth of [about 3–4 centimeters—a therapeutic dose]. Red light’s not going to do that at all, it’s not going to get in like that, and it’s not going to disperse through the brain tissue. If somebody buys a device that isn’t the wavelength for the job, then they’re going to say, ‘This stuff doesn’t work.’ ”

There are plenty of great devices out there—ones made by dedicated creators and teams of scientists who are committed to producing quality products that work. Others, though, are cheaply manufactured and designed to cash in on rising interest in red light therapy. In those cases, the devices don’t always have the output powers they claim to, or they’re not emitting the wavelengths of light they’re advertising. In other words, they’re junk.

HOW TO CHOOSE A LIGHT THERAPY DEVICE

To avoid wasting money on a snake-oil device—or one that’s just not appropriate for the issue you’re trying to treat—experts say you’ll want to find something that has the right wavelengths and output powers to treat your ailment.

In the future, experts hope to establish a center where wavelengths and output powers can be tested and devices certified, but until then, it’s best to start with the hard science. Look at published research and find out which wavelength of light is right for the condition you’re trying to treat, and how much power you’ll need to have a real impact.

For example, a 2003 study by Dr. Harry Whelan using NASA’s LED technology found that red LED light helped speed up wound healing in diabetic mice. If you were to follow expert advice for purchasing a photobiomodulation device to treat your own diabetic wounds, you’d want to look at a study like Dr. Whelan’s and note that the researchers used a 670 nm light at a power of 28 mW/cm2 for 2 minutes and 24 seconds, with a dose of 4 J/cm2.

If you’re up for this kind of research—that’s terrific. The World Association for Photobiomodulation Therapy also offers detailed wavelength and dose guidelines for treating certain issues, so you could look there, too—you’ll be well informed and sure to find the device that’s just right for you (although it’s worth noting that some device companies keep their output powers and/or wavelength information private, saying it’s proprietary information, so you may have to do some calling around).

For the average person, though, this level of research and scientific know-how is prohibitive—most of us don’t dig up scientific papers when we’re buying an anti-aging moisturizer, and we probably wouldn’t do it for an at-home light device either.

Here are some steps you can take instead:


	Look for peer-reviewed research papers that actually use the device you’re interested in buying.
No deep googling required here: If a company has conducted research with its devices, those studies will be easy to find on its website. The brand Vielight, for instance, which makes brain-targeted photobiomodulation devices, has a link on its home page to a list of clinical trials and studies conducted with its devices. Peer-reviewed papers with good results are a clear sign that your device will do what it claims.


	Call some clinics that use PBM to treat the issue you’re dealing with.
Do some online research to find physical therapists, sports medicine doctors, massage therapists, chiro-practors, dermatologists, aestheticians, and other clinicians who use red and near-infrared light therapy in their practices to treat the issue you’re dealing with. Then, call or email their offices to ask for device recommendations. Even if that clinic is using a professional-grade device that’s not available on the consumer market, the clinician may be able to recommend a mass-market device that actually works. This isn’t necessarily a foolproof plan, of course, since not every office will be able or willing to help, but it’s a good starting point—professionals who work with this technology every day have seen what’s possible and can hopefully point you in the right direction.


	Make sure the device is designed to do something specific.
A device that claims to perform miracles—aka treat every condition under the sun—is probably not going to do much for you. Different wavelengths of light and different doses treat different issues, so if you want to get rid of wrinkles or fine lines, for instance, get a device that’s meant for skin care.


	Look for FDA approval or clearance.
This is important for safety. Not every PBM device has to go through its own FDA approval process if it’s substantially similar to a device that’s already been approved—that’s where the term “FDA cleared” comes in. But some sort of sign-off from the FDA at least indicates that the device has gone through a regulatory process and isn’t likely to cause harm.


	If all else fails, read a ton of reviews.
Online shoppers rely on reviews to buy everything, from toilet paper to pet food to beauty products to appliances. Other people’s opinions matter, and they can tell us a lot about a product we’re considering purchasing—and that goes for light therapy devices, too. If a light device has hundreds or thousands of positive reviews on a site like Amazon or Trustpilot, take a careful look at the reviews and use them to help you gauge the quality of the product you’re considering. Again, this certainly isn’t a foolproof plan—online reviewers are sometimes paid for their opinions, and influencers and bloggers often receive free products from device companies, which may color their reviews. But use your best judgment and see if other people’s experiences can help you make a smart choice. Just be sure your device has a decent return policy.







Chapter 15 THE FUTURE OF RED AND NEAR-INFRARED LIGHT THERAPY

At this point, red and near-infrared light therapy devices are approved by the FDA to treat a few things, mainly pain, hair loss, cold sores, and skin issues such as acne and wrinkles. In the future, though, scientists hope PBM will be available to those with medical conditions including Alzheimer’s, dementia, Parkinson’s, concussion, traumatic brain injury, and other brain-related conditions, as well as dry age-related macular degeneration (an eye condition that can cause vision loss). Research is currently underway on all of these issues and showing remarkable results, though it’s still emerging, and additional large-scale, randomized, controlled clinical trials need to be completed.

The brain-related conditions are exciting because PBM appears to offer a harmless and drug-free way to improve serious disorders that have so far proven difficult or impossible to treat. Studies have shown that both red and near-infrared wavelengths of light are capable of treating brain issues; near-infrared light is thought to deliver more photons to the hippocampus, an area of the brain associated with learning and emotions, and red light is believed to increase melatonin, which helps regulate our sleep-wake cycle. Scientists believe that PBM has effectively treated these brain conditions—in both human examples and animal models—by increasing blood flow and oxygenation (your brain is starved of oxygen after an injury), and stimulating the formation of nervous tissue and synapses (i.e., connections) between neurons; those newly formed synapses play a critical role in recovery after a traumatic brain injury or stroke.

TRAUMATIC BRAIN INJURY

Each year, an estimated 2.5 million Americans suffer a traumatic brain injury (TBI) caused by some kind of blow to the head. TBIs can be extremely serious and even fatal—about 50,000 result in death each year, and more than 80,000 cause permanent disability. The annual cost associated with TBIs is estimated to be as high as $76.5 billion in the US.

The most common causes of TBIs are car or sports accidents, physical assaults, injuries by an object, and falls. In servicemen and servicewomen, TBIs can also be caused by blast trauma suffered in combat. In fact, blast-related TBI is one of the most persistent injuries reported by members of the military returning from service in Iraq and Afghanistan. Caused by the detonation of improvised explosive devices (IEDs) and other explosive weapons, the blasts can cause mild to moderate TBI. This type of head injury is so common among soldiers returning from Iraq and Afghanistan that closed-head blast-injury TBI (head trauma that affects the brain but does not fracture the skull) has been termed the “signature injury” of these long-running wars; well over 300,000 soldiers have returned with blast-injury TBIs to date.

TBIs are classified as mild (e.g., concussions), moderate (can cause permanent changes in brain function), and severe (comas are one example). Even the most mild concussions can cause severe, long-lasting damage and brain degeneration if repeated. Indeed, persistent cognitive dysfunction occurs in 5 to 22 percent of concussion cases, and researchers believe that repeated head traumas have a cumulative effect in the brain, making it more difficult to recover after each incident and making the brain more vulnerable to injury.

Recent research, too, has identified chronic traumatic encephalopathy (CTE) as a serious condition likely resulting from repeated concussions and head traumas, such as the blows linemen endure during professional football games. CTE, which can only be diagnosed posthumously, most often affects football players, boxers, and members of the military who experience repeated head traumas, and symptoms can include difficulty thinking, emotional impulsiveness, depression, substance abuse, dementia, and suicidal ideation.

Unfortunately, there is currently no accepted treatment for TBI. Cognitive and behavioral therapy is most commonly used to treat TBI patients, and it has been effective at improving executive function by rewiring brain networks and improving neuroplasticity. But even in those cases, injured brain cells remain, and they can cause degenerative issues down the road. Scientists are hopeful, though, that photobiomodulation may be able to provide some manner of relief to injured brains by healing damaged cells.

According to research by Harvard University’s Dr. Michael Hamblin and Boston University School of Medicine professor Dr. Margaret Naeser, shining light on the head has been shown to increase blood flow and tissue oxygenation in the brain and reduce swelling and neuroinflammation (inflammation of nervous tissue), while also increasing the formation of new brain cells. It also increases production of ATP (our cellular energy), which is critical for brain cells that demand constant high levels of energy but can’t get what they need when they’ve been damaged.

The two researchers began working together after Dr. Hamblin approached Dr. Naeser with a theory that shining light on the heads of brain-injured people could improve cognitive function. “I was at first very skeptical about what Michael Hamblin told me—he was sure we could deliver photons into the brain from placing the laser or LED on the scalp,” said Dr. Naeser in a video interview shared online by Vielight, a PBM device company. “I just was so skeptical because I was used to treating the arm or the leg, with paralysis or pain as in carpal tunnel syndrome.” But she agreed to try it and was blown away by the results.

The pair, along with Anita Saltmarche, published a paper involving two patients with traumatic brain injury who showed remarkable improvements in cognition and thinking after treatment with transcranial PBM.47 Some of the treatments were even done at home by the patients themselves, a promising detail. After that, the researchers worked with 11 patients who were being treated for TBI at Harvard Medical School’s Spaulding Rehabilitation Hospital.48 In that case, all of the patients showed improvement in executive function and verbal memory after treatment. Plus, there were four patients in that group who had post-traumatic stress disorder, and for all, their PTSD symptoms improved tremendously with light therapy.

Dr. Naeser, a professor of neurology, has since conducted a number of studies on the use of PBM to treat traumatic brain injuries. Her research has shown that consistent, long-term use of red and near-infrared light applied to the head improves cognitive function in TBI patients. Dr. Naeser observed two women in their late 50s who had sustained TBIs prior to beginning treatment; one had been in a car accident, and the other had sustained sports and combat-related injuries and had also fallen from a swing onto concrete and hit her head. Both found that if they were consistent with their at-home treatments, their neurocognitive symptoms seemed to disappear. A week or two without treatment, though, and symptoms returned. The woman who’d been in the car accident (six years earlier) was a web designer but was only able to work on her computer for 20 minutes at a time because of her TBI symptoms. With light therapy, she was able to work on her computer for three-hour sessions. In a larger group study, Dr. Naeser and her team looked at patients with chronic mild TBIs sustained between ten months and eight years prior. With treatment three times a week for six weeks, patients showed better executive function, were sleeping better, and had fewer PTSD symptoms, and their families and colleagues reported much more positive social interactions.

All told, research to date has demonstrated that PBM can help to slow progressive brain damage and heal brain trauma, though work is still underway to discover the ideal treatment protocol for TBI. Where to shine the light, at what power, using which wavelength, and for how long are all questions still being investigated. However, researchers are highly motivated to find answers as just a single TBI can cause the brain to degenerate over time, resulting in serious behavioral and emotional changes as well as potentially contributing to Alzheimer’s and dementia.

A FOOTBALL PLAYER’S TBI STORY

Dr. Larry Carr started playing football around age nine or ten. One of his earliest memories of the game is a tackling practice with his childhood team, the Reseda Rams, a Pop Warner youth football team in Southern California. “A bigger kid [knocked] me over and I remember very vividly lying there, looking up through the trees, saying to myself, ‘I really don’t want to be here,’ ” Dr. Carr recalled. But even though football wasn’t his first-choice activity, he kept at it throughout his childhood. “[Football] was the thing to do. It’s what the real athletes did. It’s what my dad forced me to do, but I would have done it anyway probably. It just was the culture, the environment. It was expected,” he said.

As a teen, he loved playing pickup football at the park with friends, but he wasn’t a big fan of organized football. Still, because he was good at the game, he continued on in the sport, playing football throughout high school and then in college at Brigham Young University. Later, he joined the Canadian Football League and, in 2010, he was inducted into BYU’s Athletic Hall of Fame. Though his football career was relatively short—just over ten years—it has had lifelong effects, both positive and negative.

Dr. Carr, who has a PhD in exercise physiology, credits the game with many of his most treasured friendships. But he also suffered concussive brain damage and likely CTE as a result of the many hits he took as a middle linebacker. “I remember getting knocked out in high school playing in the city championship,” Dr. Carr said. “I remember oftentimes getting dinged or stunned, whatever you want to call it, where you black out for a brief moment. Back then they didn’t have all the rules that they do now. You really needed to hit with your head, that was your weapon, that was your tool.”

Dr. Carr taught at the university level for years but eventually had to drop down to the high-school level after his brain-injury symptoms took over, and was later forced to retire early. He was diagnosed with brain damage in his 60s, in 2013. However, his wife Laurie Carr, whom he married in 1972, wrote on their website, FootballAndTheBrain.com, that she started to notice symptoms at least 20 years earlier.

“In his 40s, he began to lose words, which isn’t such a big deal. We age, we forget things. But then he began substituting strange sounds for words he couldn’t remember,” she wrote. “I asked him how he managed at work, teaching middle school PE (he could no longer function as a university professor). He said he would just stop talking until the word came to him. But when he was around family or friends, when he was comfortable and relaxed, he didn’t try to control what was happening.”

Over the years, Dr. Carr’s TBI symptoms continued and worsened. The Carrs’ marriage also suffered from his emotional unpredictability, paranoia, and irritation, and Dr. Carr struggled internally with his own outbursts and behaviors. In fact, the night before Dr. Carr found out he was to be inducted into the BYU Hall of Fame, he had a terrible fight with his wife (about what, he doesn’t recall) and thought seriously about killing himself. After Laurie left for a yoga class, Dr. Carr struggled for over an hour with his hunting knife to his chest, battling his inner demons and ultimately choosing to live.

Several years later, the couple saw the documentary League of Denial: The NFL’s Concussion Crisis on PBS and were struck by the stories of former football players who’d experienced head injuries and noted subsequent behavioral changes. Their stories sounded awfully familiar—could Larry, too, be suffering from a brain injury caused by the game he loved? He decided to consult a doctor and, after 10 hours of testing, it was determined that he had brain damage resulting from repeated blows to the head during his time on the field. Unfortunately, there was little to be done—treatment for TBIs is minimal at best.

In 2017, looking for a way to improve Dr. Carr’s state of mind, the couple signed on for a genealogical research mission with their church; they would be reviewing records for a New England genealogical society and the Church of Jesus Christ of Latter-day Saints. They hoped it would give Dr. Carr something uplifting and purposeful to focus on. They traveled to Boston from their home in Valencia, California, but quickly realized the mission wasn’t going to change things; Dr. Carr’s brain injury symptoms could not be escaped. Desperate for answers, they visited both Dr. Ann McKee (who appeared in League of Denial) and Dr. Robert Cantu of the Boston University CTE Center, two of the nation’s foremost CTE researchers, but left without answers.

Growing increasingly frustrated with his symptoms, Dr. Carr contacted Dr. McKee once more via email asking for any additional recommendations. She suggested he get in touch with Dr. Naeser at the Boston University School of Medicine—she was running a study in conjunction with the VA Boston Healthcare System investigating the use of red and near-infrared light to treat returning veterans with TBIs, and she was interested in trying the treatment on a football player with probable CTE.

Dr. Naeser quickly enrolled Dr. Carr as a research subject—he was the first football player she’d treated with PBM, and he is presumed to be the first football player ever to be treated for a brain injury with light. He traveled to her clinic three times a week for six weeks, with each PBM session lasting 40 minutes.

As Laurie wrote on the couple’s website, “I knew within the first couple of weeks that something was changing. By week two, Larry seemed calmer, more peaceful. He didn’t seem as agitated, and if I said something that bothered him, he was able to let it go rather than brood about it and recycle it for days. Because he has a PhD in exercise physiology, the scientist in him thought it might be a placebo effect, and he wasn’t as excited as I was. But by the fourth week of treatment, I knew without a doubt that it was working, and even Larry was hopefully optimistic. We hadn’t argued in weeks and he seemed happy for the first time in a very, very long while.”

Though Dr. Carr was skeptical of the treatment at first, he eventually started to notice changes in himself. He’d developed a suspicious mistrust of other people in 2009 or 2010, which was deeply unsettling for him, and the light therapy helped ease that paranoia. “The delusional stuff, where I was imagining things—it just was really dark and ugly,” he said. “That was the real debilitating part of [the brain injury].” It didn’t go away completely in six weeks of light therapy, but Dr. Carr did notice a difference. “You can’t have a disease that’s been in the making for forty years and think that in six weeks it’s going to go away, it’s going to be healed—it’s not. But it started to make a difference. It started to calm me down.”

Testing confirmed what the couple already knew. A functional MRI measuring brain activity and blood flow showed that, following treatment, different regions of the brain were communicating and working together more effectively. And Dr. Carr’s PTSD score had dropped dramatically, too—before treatment, his PTSD score was as high as a vet’s returning from war. After treatment, it had dropped down to “normal” (i.e., no PTSD). The same was true for his depression score. The couple didn’t even know before treatment that Dr. Carr had been dealing with these mental health issues. His executive function had also improved markedly, and so had his language score. Anecdotally, Dr. Carr also noticed that he was becoming stronger after the treatment—he could bench press more and lift more weight—and his knee, wrist, and shoulder pain had gone way down. He wasn’t getting sick as often, either. Overall, his quality of life was trending upward.

Unfortunately, the results of the treatment didn’t last. As part of the study design, Dr. Naeser wanted Dr. Carr to go eight weeks without treatment before any additional testing or light therapy. But a couple of weeks in, the Carrs started to notice changes in Dr. Carr’s behavior. He was getting irritable again, and Laurie was having a tough time handling his regression. (Dr. Naeser later saw the same thing happen among a group of dementia patients who’d improved with PBM treatment but plummeted a few weeks after treatment ended.) Dr. Naeser told the Carrs they could use an at-home device from Vielight if things got really bad, so they purchased Vielight’s Neuro Gamma and waited as long as they could before beginning treatment.

At about week seven, the couple was in the car with their adult son when Dr. Carr nearly got into an altercation with a Boston pedestrian—his fuse was just too short. After that, they knew they had to begin at-home treatment right away. The good news, though, was that the treatment worked. Within a short time, Dr. Carr had gained back all the progress he’d lost during his seven weeks without any light therapy—in fact, by some measures, he was doing even better than he was at the end of the first six weeks of treatment. “We were able to finish our mission, dramatically improve our relationship, and we look forward to many more productive years,” he wrote on his blog.

Dr. Naeser was thrilled to see that at-home treatment with the Neuro Gamma worked just as well as in-hospital treatment. She noted in a video shared online by Vielight that the Neuro Gamma targets all the most important parts of the brain for cognition, and that its pulse rate—40 pulses per second—is believed to be ideal for treating degenerative brain conditions. A study using mice with Alzheimer’s showed that light pulsed at this rate removed abnormal proteins associated with Alzheimer’s disease, so Dr. Naeser hypothesizes that this pulse rate could also remove the abnormal proteins associated with CTE.

Dr. Carr believes light therapy is the key to improving conditions for football players who take hits to the head. “I’m biased, but I think near-infrared light has the potential to really be a game-changer,” he said. “Not only does it seem to heal or improve the functioning of the brain, it improves [athletes’] training—it improves their workouts; it improves performance. [Football] is a game of collisions—changing the rules is not helping; changing helmets is not helping; having concussion protocols isn’t helping because people don’t report concussions. The only thing that’s going to help is to come up with something that’s going to help heal the brain.”

Two years on, Dr. Carr continues to use his Vielight device three times a week and is getting better every day. “It’s an ongoing struggle,” Dr. Carr said. “I’m probably 75 to 80 percent [better than] what I used to be. I’ll probably use it for the rest of my life.”

A SUSPECTED TBI IMPROVES WITH TREATMENT

I spoke with a 32-year-old mother in Utah who has used her own at-home PBM system on her husband (an off-label use of the device) to treat cognitive issues and has seen notable results. Tessa Christensen was introduced to light therapy in 2017 by her sister, Calista Lee, who had successfully used the LumiCeuticals system to treat her own rheumatoid arthritis (more on her story in Chapter 5). “To be completely honest, my first impression was slight skepticism, but I was also intrigued. I wasn’t sure how on earth light could help with the things Calista was dealing with,” Christensen said. But she decided to try her sister’s system, eager to relieve her husband’s cognitive difficulties.

Christensen’s husband hasn’t been formally diagnosed with a TBI—the family hasn’t seen a doctor about it—but she suspects that head traumas throughout his life have altered his brain. “When he was young, he had some physical trauma, like being smashed by a bale of hay and getting knocked out, and falling against a fence where a nail punctured his head,” she explained. “His head was actually stuck on the nail for a minute before he could get away from the fence. Yikes!”

Christensen has found that, at times, she’ll try to communicate with her husband and get no response. “I would try to explain something to him and he would just blink at me, not understanding me. He would also try to explain something and it just didn’t make sense,” she said. When she saw how her sister was healing, Christensen started using the LumiCeuticals pads on her husband, wrapping them around his head, and after a week of daily use they both noticed that he was thinking and communicating more clearly. “He understood me when I told him about something, without having to explain myself a few times,” she said.

Things eventually got busy with the birth of a new baby so they couldn’t continue with daily treatments, but Christensen said she and her husband both notice an improvement in his cognitive function when they’re able to fit in a treatment. She said, “Whenever I can get him to do lights for a few days in a row, we see improvement again.”

ALZHEIMER’S AND DEMENTIA

Alzheimer’s is the most common form of dementia; about 60–80 percent of dementia cases are Alzheimer’s. It’s a chronic, degenerative brain condition affecting about 5.5 million people in the US that causes brain cells to die, which destroys memory and damages other functions, such as language and problem-solving. It can be traumatic and distressing for those with the condition, and their families and caregivers, too.

The aging brain can experience a host of degenerative issues over time—increased inflammation and oxidative stress are common, as well as cell death, structural and biological changes, and mitochondrial dysfunction. This can lead to debilitating conditions, including Alzheimer’s and dementia. Since we know that PBM effectively reduces inflammation, increases cellular energy production, rejuvenates dying cells, and decreases oxidative stress, it makes sense that shining light on the head could help slow or reverse the effects of aging on the brain. Based on research thus far, we know that with PBM treatment, new blood vessels and neurons can develop in the brain, and systemic inflammation declines. All told, PBM may have the power to reduce age-related cognitive decline.

In the case of Alzheimer’s patients, PBM research has been extremely promising, especially since there is currently no cure for the disease, and available treatments for symptoms aren’t always effective. Studies of human cadaver heads have shown that near-infrared light can penetrate the scalp and skull to a depth of about 40 millimeters,49 and studies involving small animals with dementia, such as mice and rabbits, have shown that light on the brain improves cognitive function for the animals.50 In limited human trials, the same has proven true.

As a former clinical nurse, Anita Saltmarche worked primarily in geriatrics, and as a PBM researcher for the past 18 years, she’s focused a great deal of attention on degenerative brain issues, including dementia, Alzheimer’s, and traumatic brain injury. She led a small study for Vielight, which manufactures headset-style transcranial and intranasal PBM devices; the goal was to investigate the devices’ ability to improve brain function in Alzheimer’s and dementia patients.51 Five patients with mild to moderately severe dementia or Alzheimer’s were enrolled, and by the end of 12 weeks of combined in-office and at-home treatment with near-infrared light, all showed significant improvement—less wandering and incontinence, fewer angry outbursts, reduced anxiety, improved sleep, and improved function were all reported.

This was exciting for the patients and their families, of course, but also for the researchers—at present, much research into Alzheimer’s and dementia is focused on early-stage care and prevention rather than treatment for more advanced stages of disease. Improving cognitive function for an individual who was diagnosed two, three, even eight years ago could mean improved quality of life for millions of people—patients and caregivers alike. Indeed, in her published findings on the study, Saltmarche noted that “15.9 million families and friends provide 18.1 billion hours of unpaid care [for Alzheimer’s and dementia patients], with an estimated $221.3 billion economic value.” In 2016 alone, Alzheimer’s and other dementia-related conditions cost the US $236 billion, and the annual number of new cases is expected to double by 2050. The study did find that after four weeks without treatment, patients started to decline, evidence that long-term, continued treatment at home is needed in these cases.

Saltmarche told me about one particularly moving case she observed during the study. A man in his late 80s had lost his wife in the recent past and stopped communicating with his family. His family asked Saltmarche to enroll him in the study in the hopes that he might resume communication and acknowledge that his wife had died. He was living at home, but had a full-time caregiver who helped him bathe, pick out his clothes, and dress every morning.

After PBM treatment, things started to change. One morning after breakfast, “He got up, went in, picked out his clothing, got dressed—put the right leg in the right leg of the pants—he dressed himself,” Saltmarche recalled. “Because [the caregiver] had monitors in two or three of the rooms in the house so she could always know where he was, she was floored. And the family was amazed at the difference.” He also started communicating with his family again and spoke about his wife’s death, and when he died at home about a year later, he was cognitively aware enough to say goodbye.

In a video posted to YouTube, another participant’s wife described the effects of Vielight therapy on the couple’s quality of life. “Life for me before he started treatment was very, very stressful,” she said in the video. Her husband had had a car accident in 2001 and suffered a head trauma, and he developed dementia as a result. The dementia caused him to wander, to misplace things, and to feel stressed and agitated. After treatment with the Vielight device, though, “It was a complete change,” she said. “He became calm, he stopped wandering, he was able to sleep at night, and he stopped searching for things.… It was miraculous to me. That happened right after we started treatment.”

A follow-up study by Dr. Linda Chao at the University of California, San Francisco, uncovered similar results.52 Eight patients diagnosed with dementia were split into two groups: PBM treatment and a “usual care” control group. PBM treatment patients used a headset-style Vielight device called the Neuro Gamma (which includes an intranasal probe) at home three times a week. At the end of the 12-week trial, the PBM group showed significant improvement in cognitive function and brain activity over the control group, mirroring the results of Saltmarche’s study.

Vielight is currently conducting larger, double-blind, controlled clinical trials in hopes of securing Health Canada licensing and FDA approval to market its devices for patients with Alzheimer’s and dementia. At present, the devices are sold as “general wellness” products and don’t require the same level of regulatory signoff.

PARKINSON’S

Parkinson’s is a degenerative brain disease with no known cause or cure; an estimated one million people in the US are living with the disease. It causes the death of neurons in the brain that are involved in producing dopamine, which is a chemical that helps regulate emotional responses and physical movement. The symptoms of Parkinson’s are primarily physical: Patients may experience tremors in the body even when they’re at rest, rigidity in the limbs, impaired or slower movement, and problems with gait and balance. However, cognitive and emotional symptoms also take their toll. Anxiety, trouble sleeping, poor speech quality, difficulty with auditory processing, and apathy are all symptoms that trouble both Parkinson’s patients and their caregivers.

Pharmaceutical and surgical treatment for Parkinson’s symptoms are effective—they can prevent or reduce the physical symptoms of the disease—but unfortunately there is no cure for Parkinson’s at present, and the effect of medication seems to wear off for many patients in time. Plus, the medication can have unpleasant side effects, such as vomiting, confusion, compulsive behaviors, nausea, ankle swelling, and more. Even with treatment, the death of neurons in the brain marches on, and symptoms of the disease worsen. Because of this, scientists are anxious to find a neuroprotective treatment for Parkinson’s—something that can stop or slow cell death and prevent neurons from dying.

Preliminary research into the use of light therapy for Parkinson’s disease has shown positive results. Studies conducted with rats, mice, and monkeys found that light therapy can help to improve patients’ mobility, correct abnormal neuron activity, and increase the likelihood of neuron survival.53 Experimental studies with humans have been conducted, and several small randomized controlled trials have been published showing similar improvements. More research is necessary and emerging, though mainstream acceptance of light therapy as a treatment for brain disorders remains an obstacle.

AUSTRALIA’S RED LIGHT BUCKET HATS

Experimental PBM treatment for Parkinson’s disease has become popular in Australia. The trend started there in 2016 when a retired physician, Dr. Catherine Hamilton, created an LED light–filled bucket hat in hopes of easing her friend Max Burr’s Parkinson’s symptoms.

Dr. Hamilton, who lives in Tasmania, first learned about PBM while searching for a treatment for chronic knee pain; she purchased a near-infrared light panel meant to be used as a security light and shined it on her knee, noticing some relief. Soon after, she discovered research on light therapy for Parkinson’s disease by Dr. John Mitrofanis at the University of Sydney, and her interest was piqued. Dr. Mitrofanis had experimented on mice and found that red light could improve Parkinson’s symptoms, and it seemed to have a potential neuroprotective effect as well. Curious if the treatment could work on a human brain, she asked her friend Burr, a retired federal politician who was experiencing worsening symptoms of Parkinson’s, if he’d be her PBM guinea pig. He agreed, and she built him a red light “hat” to wear for 20 minutes per day using a lampshade and strips of 670 nm red LED lights. (He has since upgraded to a plastic bucket filled with red and near-infrared lights, which he still uses.)

About a month into daily use, Burr, who was diagnosed with Parkinson’s in 2012, began to notice improvements. He was walking better and was able to use his right hand more freely—previously, it had been limited—and he had even reduced his medication intake. His Parkinson’s certainly hadn’t disappeared, but his quality of life was improving.

Dr. Hamilton logs her ongoing investigations into light therapy on her website, RedLightsOnTheBrain.blog, and even provides a DIY guide for creating your own red and near-infrared light bucket hats. She’s helped make many buckets for other Parkinson’s patients who expressed interest in trying the treatment after word of her experiment with Burr spread around the country. Of Burr, Dr. Hamilton wrote on her blog, “Probably those around him noticed more changes than he himself did, things like the return of animation to his face, the increased speed of repartee (he is a very funny and very witty man), and the return of the sparkle in his eyes.”


Conquering the “Couldn’t Be Bothereds”

Dr. Hamilton also noted in a blog post that the non-motor symptoms of Parkinson’s—things like poor sleep, anxiety, and, most of all, apathy—seemed to improve dramatically with red and near-infrared light treatment. She wrote about one man she treated with a bucket hat who described a symptom of Parkinson’s as the “couldn’t be bothereds.” He’d gone from a full, busy, active life to a lack of interest in day-to-day activities. “Still lots of things to do, and things he loved doing, but he just couldn’t be bothered doing any of them. He wasn’t being lazy, he wasn’t giving up—he was [being] undermined by the relentless degeneration of Parkinson’s, now ruthlessly at work in the motivation circuits of his brain,” she wrote. “I think apathy is probably one of the most cruel of the many Parkinson’s symptoms.”

With light therapy, though, the “couldn’t be bothereds” seemed to melt away. And several years into treatment, that remained true. “I’ve seen this pattern often, daily red lights making it easier to get going, to do things, to be interested in things, to connect with others, to reengage with life, to find purpose again,” wrote Dr. Hamilton. “The standard medications for Parkinson’s don’t have any impact on apathy, nor on any of the non-movement symptoms of Parkinson’s. Daily red/near-infrared light definitely do seem to target these symptoms.”



Burr himself told the Australian newspaper that, about a year into using the bucket hat, he considered his Parkinson’s little more than an inconvenience, where before it had dramatically affected his quality of life. Because of the Parkinson’s, he couldn’t play the piano and had lost his sense of smell, and he had difficulty speaking confidently. With light therapy, though, “I recovered my sense of smell, my writing is now firm and concise, my gait has improved, and I can climb stairs,” he told the paper in 2017.54 “From week to week, it might have only been a subtle change, but the cumulative effect over the months has been quite significant. Now I regularly give public addresses, I play bowls, I do tai chi twice weekly.” He’s playing the piano again, too.

The Australian press has reported on other Parkinson’s patients who have seen tremendous results with light therapy. A story published by ABC News (the Australian Broadcasting Corporation) in February 2019 profiled Grace Winiecki, a 63-year-old woman who was diagnosed with Parkinson’s disease in 2008 and started wearing a red light bucket in 2018.55 “I’m probably better now than what I was seven years ago,” she told the news outlet, stressing that the light buckets weren’t a cure for Parkinson’s but certainly seemed to be improving her symptoms. “We’re getting a lot of good feedback from people who are using the lights, so it’d be a huge coincidence if they’re all getting better just because they’re wearing a bucket on their head,” she said.

All the media attention and increasing interest in the treatment prompted researchers at the University of Sydney Medical School, in partnership with a nonprofit Parkinson’s group, to launch a proof-of-concept study with patients from all over Australia with the goal of eventually running a larger clinical trial. Lead researcher Dr. Ann Liebert told ABC News, “The main hope is that we can capture and replicate what the clinical observations have been over the past few years in Tasmania in other centers around Australia, and that we can characterize and predict who would be able to benefit from the helmets, if it’s a sustained improvement.”

Dr. Hamilton led the process of designing the light hats for that trial. With the help of an electronics engineer friend, Ron Brown, Dr. Hamilton refined her original bucket hat design to create the Coronet, a crown-shaped device made from aluminum that can be worn comfortably by anyone, no matter their head size or shape. “My experience with making, giving away, and observing the effects of the bucket light hats had helped define the things that were important for comfort and long-term wearability [in making the Coronet], as well as the kinds of parameters that we would need to be able to vary—power, pulse rate, duration of each wavelength, and location of light on the head,” Dr. Hamilton told me. “The Coronet design was created, and we finished the first batch at the end of 2018. These Coronets are now being used in the Sydney [Parkinson’s disease] trial being run by [Dr. Liebert].” Dr. Hamilton continues to make and give away her Coronets, and she keeps up with people using the devices.

“I’ve had and continue to have terrific correspondence with people from all over the world. People from over 100 countries have read [my blog], and although I don’t know how many DIY light hats have been made, I have seen photos of some fabulous creations,” said Dr. Hamilton. “I love the sense of agency it gives people and their families—so many people have commented that part of the motivation to try transcranial lights is so that they can do something, rather than just sit there and wait until the disease finally kills them.”

STROKE

Of all the brain conditions outlined here, treatment of acute stroke is among the most-researched applications of PBM for the brain. A range of studies have been conducted, from animal to human. Early studies looked at the application of near-infrared light to the heads of small animals within 24 hours after a stroke and found remarkable protective benefits for the brain. The animals—rats and rabbits—showed improved neurological and behavioral function after treatment,56, 57 and nerve-system cells began to generate. These findings were important since brain cells continue to die in the first hours after a stroke, and that can have severe long-term effects on a person’s ability to function. Finding a treatment that prevents brain-cell death and even induces brain-cell proliferation is potentially life changing for many.

THE NEST TRIALS

Human clinical trials have also shown positive results for stroke patients. There was a series of three studies conducted in the 2000s called the NEST trials—the NeuroThera Effectiveness and Safety Trials—named for the device that was being investigated. In the first study, patients who had suffered an acute ischemic stroke (the most common type of stroke, caused by a blood clot blocking a blood vessel in the brain) were treated within 24 hours of the stroke. In that study, published in the journal Stroke, 120 patients were enrolled, ranging in age from 40 to 85.58 They were given one laser treatment, usually around 16 to 18 hours following the stroke, and five days later the majority showed improvement on a standardized stroke test. Those positive results held true for the majority of light-treated patients 90 days following the stroke, and the light treatment had no negative outcomes. This was good news, since it meant that laser treatment could potentially be provided to patients quickly and easily after a stroke without fear of causing harm.

A second study of 660 patients was conducted soon thereafter.59 While the initial results didn’t show much statistical difference in the outcomes of patients who received PBM treatment and those who didn’t, the researchers later parsed their data and found that they’d had too broad a group of participants to show real results. The study group included people who’d had strokes of vastly different severities, from mild to severe, and the near-infrared treatment wasn’t applied to every participant within the first 24 hours after the stroke. However, when the researchers later reviewed their findings, they discovered that patients with moderate and moderate-severe strokes (but not severe) had good results if treated within 24 hours, similar to the results seen in the first trial.

Dr. Juanita Anders conducted some of the preclinical work for these studies. She explained that, in addition to the too-broad array of participants, the single near-infrared light treatment provided to patients may not have been enough. “I’m a neuroscientist and I’ve done injury models both in brain and spinal cord, and this is an evolving situation,” she said. “Once you get an injury to your brain or spinal cord, what’s happening in the first hours versus the first 24 hours or seven days out—it’s a continuing, evolving story. We call that the primary injury and the secondary injury. And they only did one treatment [in this study].”

The researchers pressed on, setting up a third study in hopes of achieving the results they needed to get their device approved by the FDA for deep-brain treatment for stroke patients.60 Unfortunately, the study was terminated before it could be completed. Some in the scientific community have speculated that it was brought to an end because there are still too many unknowns and the study’s funders weren’t willing to continue on without a guarantee that the treatment would work.

SPINAL CORD INJURY

More than 17,000 Americans sustain spinal cord injuries each year. They’re mostly caused by car accidents, gunshots, falls, sports-related injuries, and disease, and they can cause a loss of function (including paralysis) and loss of feeling. The spinal cord, which is the main bundle of nerves carrying nerve messages between the brain and the body, doesn’t have to be severed for a spinal cord injury to cause major damage. Depending on the area of the spine that’s damaged, different injuries will occur. For example an injury to the thoracic spine (around the chest) can result in paraplegia. Injuries to the cervical spine (the vertebra in the neck) can result in quadriplegia, inability to breathe without a respirator, or loss of wrist and hand control, among other issues. These injuries can cause expensive lifelong medical issues, and in some cases shorten a person’s lifespan.

Regaining some control or feeling after a spinal cord injury can seem a Herculean feat. Most people who sustain a spinal cord injury will never regain full function, though some function may return weeks to years after an injury. Leading PBM researchers have been investigating the use of light therapy to treat spinal cord injury, hoping to discover a treatment protocol that can help feeling and function return at some level. The work is ongoing, but according to Dr. Anders, there is evidence from her work with rodent models that near-infrared light (she’s used 810 nm) from a powerful laser has the ability to penetrate and treat the spinal cord.

“My name is out there in the spinal cord injury community, and a lot of people will write me and say they really want to get treatment,” she said. “There’s a doctor in Italy who’s treated around 200 patients. I’m not going to say it’s suddenly going to make you walk; I haven’t seen any clinical evidence. In the rodents, it did [make them walk], but that’s a different matter. It’s hard to get the dosing right in spinal cord.”

Still, she’s hopeful that with the right research, spinal cord–injured people may be able to make meaningful recovery gains. She explained, “The doctor in Italy, he’s shown improvement in finger control with the laser treatment in spinal cord injury victims, and that’s huge if you can improve that.” She added that PBM is great for healing wounds, which can be an issue for spinal cord injury victims with skin ulcerations and burns. Plus, PBM can help with neuropathic pain, which is common among people with spinal cord injuries. “So there are possible uses that people are doing research on right now that could really help a spinal cord–injured person. But people write me and say, ‘Can you tell me a doctor down here who’s doing it?’ And usually the answer is no. One, it’s not approved by the FDA, it would be off-label use, and it’s just not out there,” said Dr. Anders. “I’m hopeful about the field. I’m hopeful because there are serious people like myself who have seen the potential in experiments, see how you can change cellular function if the parameters are right.”

DEPRESSION AND ANXIETY

Mental illness affects Americans of all ages and races in high numbers. Every year, about one in five Americans experience a mental health issue, as well as one in six young people between the ages of six and seventeen. Less than half get treatment in a typical year. Medication, talk therapy, and other behavioral interventions are among the typical treatments, but they can be difficult to access and, in some cases, expensive to pay for. Recent research has shown that PBM may offer a noninvasive treatment for mental illnesses, including anxiety, depression, and post-traumatic stress disorder, which could prove life changing for those who have so far been unable to access appropriate, high-quality treatment. With the right device and treatment protocol, a person with a mental illness may someday be able to treat themself at home with PBM.

A small feasibility study published in 2009 involved 10 patients, all with major depressive disorder and some also with concurrent anxiety, substance-use history, or PTSD.61 The researchers found that, after a single treatment on the head with near-infrared light, participants’ depression and anxiety symptoms improved. That study was followed up in 2013 by a controlled trial examining the use of a near-infrared laser to treat the emotional and cognitive issues associated with depression.62 In that case, those treated with light saw their mood improve as well as their cognitive function. The researchers concluded that their work, if replicated, could lead to the development of “noninvasive, non-pharmacologic, therapeutic, cytoprotective, and performance-enhancing interventions” for healthy humans and those whose brains need some support. A third small study, published in 2015, tested the use of multiple applications of near-infrared light (unlike the single treatment used in the prior studies) on patients with major depressive disorder.63 Those researchers found that multiple treatments with a higher-powered laser were well tolerated by study participants—good news for future studies—and that patients’ depression symptoms improved significantly with treatment.

DRY AGE-RELATED MACULAR DEGENERATION

Age-related macular degeneration (AMD) is a condition that affects older individuals and can lead to vision loss. In fact, it is one of the primary reasons that people over 60 in the developed world lose their vision. It’s estimated that 11 million people in the US may have some form of AMD—80 to 90 percent are affected by the dry type, while the remainder are affected by the wet type. Wet AMD, however, is responsible for 90 percent of legal blindness, and dry AMD can progress to wet. The condition causes the destruction of the macula, which is the central part of the retina that allows us to see clearly and in color. In dry AMD, small yellowish or white deposits form beneath the macula, causing it to break down and disrupt vision.

Early-stage treatment for dry AMD may slow or delay the process of macular degeneration. The National Eye Institute’s Age-Related Eye Disease Study reported that a combination of supplements—including antioxidants, copper, and zinc—may be an effective treatment for dry AMD. However, late-stage dry AMD is difficult to treat, making it near impossible to prevent further vision loss once the disorder has progressed.

A growing body of evidence suggests that photobiomodulation may offer an effective treatment option for dry AMD. In several animal and human studies, researchers have found that applications of red, yellow, and near-infrared LED light on the eyes reduce the volume of yellowish and white deposits (called “drusen”) on the retina, the root cause of vision loss with this condition. PBM seems to act on the mitochondrial dysfunction, oxidative stress, and inflammation that lead to dry AMD; in studies, it reduced the volume of deposits on the eye and improved participants’ vision.64

In 2018, researchers investigating the use of the LumiThera LT-300 Light Delivery System presented findings from their one-year clinical trial involving 30 dry AMD patients, called “the LIGHTSITE I trial,” at a medical conference. (The results have since been published in Retina.) The researchers confirmed the results of previous studies, finding that PBM therapy reduced drusen volume in dry AMD patients and improved eyesight. “LumiThera’s LIGHTSITE I data is the first prospective, sham-controlled, double-masked, pilot clinical dry AMD study with PBM,” said Dr. Robert Devenyi, co-principal investigator, in a statement published online. “The results show PBM using the LT-300 device can improve visual acuity [the sharpness of your vision] and contrast sensitivity [the ability to distinguish foreground from background] as vision endpoints for dry AMD patients to counteract the degradation in vision that this disabling disease brings.” Shortly after the results of the LIGHTSITE I trial were shared, LumiThera was granted a CE Mark—a European Union clearance that’s similar to FDA approval—to market the device (now called Valeda) as a treatment for dry AMD.

“PBM may change the way we think about treating dry AMD,” said Dr. Devenyi of the approval. “Until now, we just waited and watched the patients lose vision with limited therapeutic options. Now we may have a treatment that can target improvement in visual outcomes and reduce a key component of the pathology. The next step is to confirm the early results in the multi-center LIGHTSITE II trial and work with [the] ophthalmology medical community in establishing best treatment practices.”




APPENDIX

Devices Mentioned in This Book

Bionette

For allergies

Mentioned in the Introduction

Celluma

For skin care, wound healing, sleep, and pain relief

Mentioned in the Introduction, Chapters 6 and 8

InLight

For sleep

Mentioned in Chapter 8

iRestore

For hair regrowth

Mentioned in Chapters 9 and 11

Joovv devices

For pain relief and athletic recovery

Mentioned in Chapters 3, 4, and 10

LightStim

For skin care

Mentioned in Chapter 6

LiteCure

For pain relief

Mentioned in Chapter 5

LumiCeuticals

For pain relief and skin care

Mentioned in the Introduction, Chapters 5, 7, and 15

MedX Health devices

For pain relief, inflammation, and wound healing

Mentioned in Chapter 7

Multi Radiance

For pain relief

Mentioned in Chapter 3

Neurocare Systems

For pain relief

Mentioned in Chapter 3

NovoTHOR light bed by THOR Photomedicine

For pain relief, athletic recovery, and whole-body wellness

Mentioned in the Introduction and Chapter 4

PlatinumLED Biomax

For whole-body wellness

Mentioned in Chapter 10

Skin Inc. Tri-Light

For skin care

Mentioned in Chapter 6

THOR Photomedicine LED clusters and lasers

For pain relief and prevention of oral mucositis

Mentioned in Chapters 2, 3, 10, and 12

Vielight 633 Red and Neuro Gamma

For pain relief, athletic performance, and neurodegenerative issues

Mentioned in Chapters 4, 14, and 15

ViruLite

For cold sores

Mentioned in Chapter 7
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