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For Dave




Introduction


I was feeling pretty spent on the Saturday morning in late summer when I first visited Denver Sports Recovery. I’d just finished a 5K race, which I’d sprinted hard enough to win. My first-place finish was less impressive than it sounds—the event was billed as a beer run, with the emphasis in that order. The start/finish line was in front of a microbrewery that served free pints afterward. A guy in his twenties with the scrawny build of a distance runner and a cross-country shoe icon tattooed on his leg was the only other person I saw bothering to warm up for the race. I didn’t care if we were the only two pushing the pace. I was on a summer-long mission to run a fast 5K, so I was running against myself and the clock. I finished with all I had, and afterward, my middle-aged legs were pounding and aching. Tempting as it was, I decided to skip the beer. I lacked a designated driver and it seemed like a good time to head over to Denver Sports Recovery and to try out their motto: “Recover like a pro!”


Tucked into an upscale district near downtown, Denver Sports Recovery, with its understated gray exterior, could easily be mistaken from the street for a yoga studio or CrossFit gym (or box, as they’re called). I stepped inside to discover a playground for rejuvenation, equipped with every gadget and tool athletes and exercisers might need to practice the art of recovery. A rack along one wall held an array of rollers, balls, and other devices meant to squish, press, and massage achy muscles, and a spacious floor area offered room to stretch and experiment with a collection of muscle massagers. Therapy tables and lounge chairs were lined up in rows leading to a set of hot and cold tubs. An upstairs alcove held a hyperbaric (pressurized oxygen) chamber and there was a sauna and a cryotherapy tank, which uses liquid nitrogen to cool sore muscles. In an adjacent lounge painted to look like a forest, a companion business offered a chance to lie in the comfort of a recliner while receiving an IV filled with vitamins and anti-inflammatories purported to aid recuperation.


In the main recovery space, framed and autographed jerseys adorned the walls—one from former Colorado Rockies pitcher Matt Belisle, a Broncos jersey from Wes Welker, and a Jason Richardson jersey from his time with the 76ers, among others. A poster near the entry listed the available recovery tools: sauna, hot/cold contrast, compression therapy, vibration therapy, BioMat, soft tissue tools, E-Stim, Marc Pro, and infrared therapy.


Before I could get lost in the sea of unfamiliar choices, a cheerful, athletic, ponytailed woman in her twenties welcomed me and said she’d be my “recovery assistant.” She handed me a clipboard, a pen, and a two-page form that was a mashup of the kind of checklist you get at a doctor’s office and the enrollment form you get at a gym. What sports did I do? Did I have any injuries? Would I be wanting any physical therapy or massage today? After looking over my answers, my assistant asked how much time I had, then laid out a plan for me. I would spend well over an hour doing a bunch of stuff that would help me recover from an event that, if you throw in my warm-up and cool-down, had lasted maybe 45 minutes.


My visit, she said, would involve four recovery techniques, or “modalities” as they’re known in recovery speak—soft tissue work, electrical stimulation, compression, and vibration. (Next time, she said, I could try some of the others, like the contrast baths or cryotherapy.) To begin, she gave me what looked like two roller skate wheels, about a foot apart and connected with a padded axel, and instructed me to roll my foot back and forth on the axel. It felt nice—like a self-administered foot rub—and reminded me of the wooden foot rollers sold in drug stores and those catalogs found in the seat-back pockets of airplanes. After I’d given my feet a good rubdown, she moved me to a larger version of the roller, which was wider and affixed on larger wheels. Pressing my calves onto the padded cylinder, I rolled my leg back and forth, from my ankles to my knees. Having just run a pretty hard race, I felt soothed to rub my muscles like this.


While I rolled around on the floor contorted like a dog scratching itself in the dirt, my helper explained that the purpose of this rubbing and mashing was to release tension in the fascia around my muscles. Fascia is connective tissue that surrounds the muscles, and the idea behind rolling—whether with one of the fancy rollers at DSR or with a less exotic foam roller that you’d find at a physical therapist’s office or yoga studio—is that it increases blood flow to the fascia and works out “adhesions” that might form. That’s the theory, anyway, and the scientific-sounding explanation gave me license to pretend it was perfectly normal to come here to vigorously rub my body with exotic toys. I couldn’t say whether I really had adhesions in my fascia or whether the rolling worked them out. But it did feel pretty nice on my sore muscles.


From the big roller, we moved to something smaller—a padded sphere about the size of a tennis ball, but not as soft. “You put this under here,” my helper demonstrated, sticking the ball under her butt and then rolling back and forth on it as in some kind of dance move. The idea, she said, was to massage my piriformis—a muscle deep in my butt. The other rolling had felt good, but this motion hurt. It felt like I was sitting on a very hard tennis ball and jabbing it into my butt, which is pretty much exactly what I was doing. When I told my helper that this was painful, her face brightened. Oh good, she said—you’ve found a sore spot. Personally, I wasn’t so excited. I’d come here to relieve the pains I knew about, not find new places to hurt. I hadn’t even remembered that I had a piriformis until I mashed the ball into it, so when she wasn’t looking, I pulled the ball out from under me.


Unlike my piriformis, my hamstrings are an ongoing source of agony, so when my recovery assistant suggested that I try electrical stimulation on them, I was game. While I lay stomach-down on a massage table, she attached electrodes to my hamstrings with sticky patches smeared with a cold gel. The electrodes connected to an e-stim machine that sent electrical pulses to my muscles. For the next 25 minutes, the machine took over my hamstrings, and without any thought or effort from me, my leg muscles contracted and relaxed in a steady rhythm. I kept expecting my leg to involuntarily kick up from the table, but that never happened. As surreal as it was to feel my leg muscles firing on the machine’s command, it wasn’t exactly unpleasant. After a while, I had so completely ceded control to the machine that I had stopped feeling its twitches, and by the end of my session I was on the verge of falling asleep.


I moved to the pneumatic compression boots, which are like individual sleeping bags for your legs that envelop the feet and zip up to the waist. At the turn of a switch, the bags inflated to squeeze my muscles, and presumably increase the circulation in my legs, which my aide said would reduce inflammation and lactic acid. The squeezy pants had numerous available settings, but I tried the one that pulsed in a predictable sequence. The squeezing began at my toes and feet, then moved up to my calves, knees, then upper legs, as if squeezing toothpaste from a tube. Once the entire leg was compressed for a few minutes, the pouches began to gently deflate, starting with my feet and ending at my thighs. Then the cycle began again. It felt like a very methodical massage, which is to say, it felt great.


Before ending my visit, I tried a strange device I’d been eyeing since I arrived. “The Swisswing is everyone’s favorite,” my recovery assistant told me as she sat me down in a chair next to the device. It looked like a giant trash can set on its side and covered with a yoga mat. The device was attached to a giant articulating arm that allowed you to adjust its angle. Sitting in the chair, I lifted my feet on top of the cylinder. At the flip of a switch, the whole cylinder shook at a fast, mesmerizing pace. The vibrations felt soothing, even hypnotic. I could almost see the soreness being shaken out of my muscles. After about five minutes on my feet, I scooched my legs further up the device so my calves were centered on the top of the cylinder. Five minutes later, I was standing next to the Swisswing, nearly straddling it, getting some good vibrations on one hamstring at a time.


I was jutting my butt onto this self-serve massage barrel when a middle-aged guy who looked like he’d been working off a small beer belly approached to ask how I liked it. This wasn’t as creepy as it sounds. He was training for a marathon, he said, and had recently started coming to DSR because his long runs were beating him up. He liked the Swisswing too, and I realized that he wasn’t just being friendly. He was waiting for me to finish so he could have his turn.


___


How did I end up in a fancy gym, jiggling my butt on a giant vibrator? When I was a serious athlete in the 1990s and 2000s, recovery was a noun—a state of being you hoped to attain through all the things you weren’t doing, like training, standing around on your feet, staying out late socializing, or getting caught up in stressful activities. Recovery meant resting, and the only thing you did was sleep and lie back with your feet up and your nose in a book. Today, recovery has become a verb. It’s something that athletes—pros and weekend warriors alike—do with almost as much gusto and drive as their training. Recovery even has its own gear now. The first time I heard someone say she needed to “go do my recovery,” I cringed. By the tenth time, I’d come to understand that recovery is no longer a waiting period between workouts. Instead, it’s become an active extension of training itself.


No matter the sport, top athletes don’t just work hard, they recover hard too. Nowhere is this more apparent than on social media, where the pros regularly post images of themselves taking part in various recovery rituals (and showcasing their sponsors’ recovery products). Leading up to the 2016 Olympics in Rio, there was gymnast Simone Biles showing off her NormaTec pneumatic compression boots.1 The most decorated Olympic athlete of all time, swimmer Michael Phelps, showed up at the pool with circular purple bruises all over his shoulders and back. His giant hickeys, about the circumference of soda cans, were the result of a practice called “cupping,” in which glass cups are placed on the skin with suction that draws the skin up, bursting capillaries. Phelps swears the process aids recovery and reduces muscle soreness.


Covering your body with hickeys might sound ridiculous, but it’s nothing compared to a recovery strategy that went viral when former NBA star Amar’e Stoudemire posted a selfie of himself bathing in a tub filled with red wine.2 (“Recovery Day! Red Wine Bath!!” the caption read.) The internet erupted, and stories about the NBA standout’s habit appeared in Sports Illustrated, Bleacher Report, Deadspin, and New York Magazine, to name just a few. Stoudemire was playing for the New York Knicks at the time, and ESPN sent writer Sam Alipour to interview him as the star center indulged in so-called vinotherapy at an unnamed New York City spa.3 With UB40’s “Red, Red Wine” playing in the background, Alipour, dressed in a shirt and tie, sat on the edge of the polished steel tub and questioned Stoudemire. “Let’s start with the elephant in the room. Why are you bathing in red wine?” Stoudemire laughed. “Well, I feel it’s great for recovery. They say drink a glass a day, keep the doctor away … so I take it upon myself to really submerge myself into some red wine.” When Alipour asked him what it feels like to bathe in wine, Stoudemire invited him into the tub. Sliding into the tub next to the lanky NBA player, Alipour remarked, “You know what it feels like? It feels like money.”4


Alipour was on to something. Although Stoudemire declined to name the location where he snapped his wine-soak selfie, the photo created a spike in interest regarding vinotherapy (Google searches for the term rose about 90 percent), and spas around the country took the opportunity to promote their wine-related therapies.


“The buzzword is recovery,” says chiropractor Ryan Tuchscherer, who runs a series of cryotherapy clinics around the Denver region that offer anyone willing to pay the chance to get “treated like the pros.” When a star athlete comes into his clinic, Tuchscherer says, “I can take a video and put it out on Instagram and someone in Florida or Minnesota can find it and think, how can I get that? When they see the pros on social media, they see a trusted brand. It spreads like wildfire.”


The numbers show a booming market for products and services claiming to help recovery. “This is not a little flash in the pan,” says sports industry analyst Matt Powell of the NPD Group, who estimates the growing sector is worth somewhere in the hundreds of millions of dollars. The market includes goods and services ranging from drinks, bars, and protein shakes to compression clothing, foam rollers, ice packs, cryotherapy, massage, laser therapy, electrical muscle stimulators, saunas, float tanks, meditation videos, and sleep trackers.


The search for an extra recovery edge has spawned an arms race, with athletes looking for ways to bounce back faster and entrepreneurs rushing in with products and promises, not just for the pros, but for recreational athletes and people exercising for fitness too. Today there is a product or service marketed to address every possible aspect of postexercise recovery.5 Tired? Try a recovery drink to restore your energy. Sore? Soothe achy muscles with your choice of massagers, compressors, supplements, or cold treatments. Run-down? Try a massage or meditation app. Having trouble sleeping? There’s a tracker and app for that too.


If all these options seem hard to navigate, services like Denver Sports Recovery are standing by ready to help. It’s among a growing number of businesses that have opened to offer high school athletes, serious amateurs, weekend warriors, and master blasters a chance to get in on the fancy recovery tools their idols keep shilling on Instagram, all under the guidance of a professional trainer. The Denver/Boulder area alone has at least four of these centers, which have also popped up in New York City, California’s Bay Area, Dallas, Phoenix, Chicago, Washington, D.C., and beyond.


But what exactly is this highly prized thing called recovery they’re selling? The explosion of recovery products and services can seem ridiculous, because in its most basic form—a return to readiness following an intense workout or competition—everyone intuitively knows what recovery is and how to achieve it. And yet, we’ve somehow managed to make every aspect of it—nutrition, relaxation, and sleep—vastly more complicated, expensive, and time-consuming than it was before.


I’ve been an athlete since joining my high school cross-country team at age thirteen. In addition to running, I’ve also competed seriously in cycling and Nordic skiing, and I’ve dabbled in swimming and climbing too. As I’ve aged, I’ve found that it takes me longer to rebound from one workout to another. I’m a skeptic by nature, but as I’ve found myself needing more recovery time, those ads for recovery tools have begun to seem much more intriguing. I wanted to know: Do any of these products actually work?


Whether it’s a magic drink or a space-age gadget, we’re suckers for a good sales pitch, especially one that promises that it can make us better than we were before. Even as we know that a protein supplement or special compression sleeve is unlikely to prove life-changing, we hold out some glimmer of hope that the right nutrient or tool could fix what’s holding us back and unlock our hidden potential. We’re all seeking the secret, especially if it can be boiled down to one quick tip, or better yet, something to buy.


But the question remains: Does any of this stuff work? Has the commodification of recovery made us better off? Do these gizmos and rituals help us recover better, or could they instead be contributing to our difficulties relaxing? Most of these popular approaches to recovery come with scientific-sounding explanations, but does the evidence bear them out? How much effort should we put toward recovery? When recovery becomes a new chore, does it steal time away from real restoration? What does it really take to achieve optimal recovery and get the most out of the physical work we do?


With questions like these in mind, I set out to examine the complex physiology that determines how our bodies recover and adapt to exercise, and find out what it takes to master the fundamentals—and science—of recovery.





1


Just-So Science


The Garfield Grumble is the stupidest race I’ve ever done. The first year I ran it, I had no idea what I was getting myself into. I’d just moved to western Colorado, where jagged peaks intersect with the high desert and deep red rock canyons, and I’d seen a notice in the local newspaper that said simply, “5-mile trail run.” It sounded like a fun way to explore my new landscape. In retrospect, I should have paid closer attention to the name. I’d later find out that the event is also known as the “summit and plummet,” which is a pretty accurate description. The race begins in a dusty parking lot and then immediately rises up Mt. Garfield, ascending 2,000 feet in two miles. It’s the kind of climb where using your hands helps. The course scrambles up sandstone boulders and at one point traverses a tiny plateau, where I spotted a small group of wild horses grazing. After hitting the summit, the trail drops through a hidden slot in the far ridge line and cuts across a steep, exposed face composed mostly of soft shale. Seen from afar, the slope looks impossibly steep and impassable. But descend it does. For approximately three quad-busting miles, the trail traverses and switchbacks down to the finish, which is marked by a rectangular fire pit that runners must leap over to cross the line.


My first time at the Grumble, I didn’t know what lay ahead, and I went out so hard that I built a gap big enough that even with an unscheduled stop to regain my breath and my bearings, I was still the first woman to cross the finish line, which earned me a beautiful framed photograph of Mt. Garfield. (A friend later told me that a previous iteration of the event had awarded a used car to the winner. Perhaps the car also ran the course, because it was so beat up that it went home with the fourth- or fifth-place finisher, after one runner after another declined to accept the prize.) What I learned at that first Grumble is that the Mesa Monument Striders Running Club that put on the race was a friendly, fun-loving, beer-drinking group after my own heart and that running up and down Mt. Garfield is like putting a jackhammer to your legs. The day after that first race, my quads were so sore I could barely climb out of bed. For several days afterward, it hurt to even think about walking.


I was suffering from one of the most common (and painful) aftereffects of a hard exercise session—delayed-onset muscle soreness, or DOMS. The pain of DOMS typically peaks 24 to 72 hours after the exercise (hence the name), and it’s more likely to occur after exercise that emphasizes eccentric contraction where the muscle is lengthening, rather than shortening (think the phase in an arm curl where you’re lowering a barbell, versus raising it). It wasn’t surprising that the plummet down Mt. Garfield had given me a bad case of DOMS. When scientists want to study DOMS, they typically have volunteers run downhill or jump down from a height multiple times—movements that force the leg muscles to contract while they’re in a lengthening phase. These opposing actions yank at the muscles, causing microscopic tears in the muscle fibers, hence the pain.


In response to this damage, your body sends in a cleanup team to clear out the damaged tissues and rebuild the muscles, making them stronger and more resilient in the process. This repair response may at least partially explain the “repeat bout effect,” which makes a second round of damaging exercise less DOMS-inducing, because, in response to the first bout, your muscle has adapted to become stronger. I’ve done the event multiple times since that first Grumble (a smarter person would have decided that once was enough), and I now take care to do a few fast downhill runs before the race. That strategy, plus braking a little less on the steeps, has prevented me from ever feeling quite so crushed again after the dumb race. I still get some DOMS and plenty of general postrace fatigue, but I can get out of bed the next morning without moaning, It wasn’t worth it!


After the Grumble, runners assemble around the finish area, swapping tales about their run and the mishaps they endured. Just about every year, someone shows up bloody from a fall or grumpy about having been forced to bushwhack through sagebrush after missing the trail down from the summit. I have been that person multiple times. But there’s one thing that no one seems to grumble about, and that’s the cold beer at the finish. It tastes so refreshing on a hot day. “Cheers, we earned it!” we joke as we lift the cool cans to our mouths. It’s not just an indulgence—we need those postexercise carbs and fluids, right?


A few years back, as I gulped my cold finish-line brew, I began to wonder: was beer really such a great recovery drink? The importance of replenishing fluids and carbohydrates had been drilled into me by a long string of magazine articles and sports drink ads, and there was no denying that beer could deliver both of those things. But the alcohol in this tasty beverage seemed potentially problematic. Could it be partly to blame for my post-Grumble DOMS and that utterly spent feeling the day after the run?


Beer is a little like coffee—it’s mind-altering, pleasurable, and potentially dangerous at high doses, so we can’t help suspecting that a little must be bad for us too, even as we hope that it’s not. But millions of us routinely drink beer after a game or a workout. My mountain-biking buddies and I make a habit of hitting the brewery or our beer cooler after a ride. I doubt many of us expect that it’s good for us, but a tiny part of me feared that it might slow or otherwise hurt how I recover from my favorite physical activities. At the same time, I really wanted to believe that beer might be a perfectly fine postexercise beverage, assuming you didn’t overdo it, of course.


I’m not crazy to hope that beer could be a suitable recovery drink—it’s got carbs and some minerals, after all, and those are ingredients we’ve been told are essential after exercise. A Canadian company developed a “recovery beer” called Lean Machine, and German beer maker Krombacher supplied about 3,500 liters of their nonalcoholic beer to the German Olympic team during the 2018 Pyeongchang Games.1 The German Olympic ski team’s doctor, Johannes Scherr, told the New York Times that nearly all of his athletes drink nonalcoholic beer. Krombacher isn’t the only beer targeted at athletes; the nonalcoholic beer Erdinger Alkoholfrei is also marketed as a recovery drink. According to advertisements, Erdinger’s recovery beer “replenishes the body with essential vitamins including B9 and B12, which help reduce fatigue, promote energy-yielding metabolism and support the immune system.” Erdinger’s sport beer has less than 0.5 percent alcohol by volume and 125 calories per serving, which is probably not all that much different from what’s in the light beers we were quaffing at the Grumble finish line.


Marketing aside, I wondered if there was any science to show that beer could help or hurt recovery. So I dug into the scientific literature. Turns out, there wasn’t much research to answer my question. I found a few studies looking at athletic performance while under the influence of alcohol (apparently brandy was part of the concoction that US gold medalist Thomas Hicks swilled before and after the 1904 Olympic marathon) and some research on hangovers and physical performance, but those weren’t really the scenarios I was interested in. I wanted to know whether dropping by the beer tent after an event would harm my recovery. The most relevant research I found suggested that drinking alcohol might impede the body’s replenishment of muscle-fuel stores after exercise or perhaps slow the repair of muscle damage. That seemed interesting, but the studies had only examined rugby players and weight lifters. Would the results translate to the masses of us who run or cycle on the weekends?


I started my career as a lab researcher, and I’m still an experimentalist at heart. So I dropped by the Monfort Family Human Performance Research Lab at Colorado Mesa University to propose the idea of conducting our own study to my friend Gig Leadbetter, who was then a researcher at the lab and head coach of the school’s cross-country team. Tall, with a lanky runner’s build and a goofy smile, Gig has a curious mind and is always open to new ideas. I had a feeling that Gig would be game, since he brewed his own beer and dabbled in winemaking. (He recently retired from CMU to start a cidery.) When I asked him if he’d be interested in doing a study about beer and running, he didn’t hesitate. “Let’s do it!”


___


A few weeks later, we got together in a conference room with a few of Leadbetter’s colleagues and hashed out a study design. Our study’s objective was to test whether drinking beer after a hard run would have any effect on recovery, and the first decisions we faced were: how would we define “hard run,” and how would we measure recovery? The first question was relatively easy to answer. Because our hypothesis was that the alcohol in beer might alter the replenishment of muscle glycogen, we needed the pre-beer run to be at a pace that would diminish these energy stores. We’d do that by testing the aerobic capacity of our runners ahead of time, then putting them on a treadmill to run for a pace and distance that would deplete their glycogen.


As for the test of recovery, Leadbetter suggested we use a so-called run to exhaustion or RTE. We’d put our volunteers on a treadmill, set the speed to 80 percent of their maximum, and have them run until they couldn’t go any longer. This wasn’t some sadistic plot that Leadbetter had dreamed up—it’s a standard test used in many other exercise studies. Given its widespread use as a recovery measure, it seemed like an easy choice.


With those two decisions made, Gig and his colleagues mapped out the rest of our three-day protocol. If beer (or, more specifically, the alcohol in beer) impairs recovery, we’d expect that runners who drank it after their depleting afternoon run would run out of gas faster in the next morning’s run to exhaustion compared to those who didn’t drink booze. Beer might also make the exhaustion run feel more difficult, so we’d ask runners to rate how hard the effort felt throughout the run. Finally, the alcohol might alter the proportion of fat and carbohydrates burned for fuel, and so we’d also take a metabolic measurement that could capture this too.


Before the study began, we gathered the participants in the lab for a prestudy briefing. Ten of us took part (including me), and our ages ranged from twenty-nine to forty-three. I’d recruited most of the runners from the Mesa Monument Striders Running Club, and we were all moderate drinkers who ran at least 35 miles per week. Leadbetter handed out an instruction sheet and explained how the study would work. He also put us through a bit of pretesting. The protocol called for serving volunteers enough beer to get them to 0.07 percent blood alcohol, just below the legal limit of 0.08 percent for “driving under the influence” in Colorado. The point was to simulate the amount of beer you might drink after a race or hard workout. Leadbetter had used a standard alcohol chart that used body weight to estimate the amount of beer each of us would need to get to the target, but since metabolisms can vary, he invited a local cop to the meeting to make sure we were on track. As the meeting proceeded, we each drank our prescribed amount of New Belgium Fat Tire beer, and then the friendly cop called us up to test each one of us with the Breathalyzer.


It was a good thing Gig called for backup. The chart proved right on the mark for some, but was far less accurate for others. It correctly predicted, for example, that twenty-nine-year-old Daniel needed to drink three-and-a-half beers to reach 0.07 percent. However, it calculated that Bryan, a muscular 149 pounds, would need to drink almost three beers. As he strode to the front of the room and faced the cop for his moment of truth, he didn’t seem at all impaired. But when he blew into the Breathalyzer, the number came up to .095 percent. The cop cracked a big grin. “Oh yeah, you’re good to go!” He meant Bryan would be going to jail if he were caught driving like that.


Cynthia, a petite and speedy runner, was only allowed one beer based on the body weight chart, but the Breathalyzer revealed that she really needed almost two to get to the intended level of drunkenness. By night’s end, as we met our designated drivers, Leadbetter and his team knew exactly how much to pour.


In the weeks before the experiment, we each underwent a few hours of pretesting to determine our fitness parameters. The study itself took place over three days. The protocol looked like this:


Day 1


Evening: 45-minute run at 75% of max, followed by beer and pasta.


Day 2


Morning: Run to exhaustion at 80% of max.


Evening: 45-minute run at 75% of max, followed by beer and pasta.


Day 3


Morning: Run to exhaustion at 80% of max.


We began on a Friday evening with a 45-minute run on a treadmill set to a speed that was 75 percent as fast as each of us was running when we’d hit our VO2 max (a measure of how much oxygen you can use when you’re going full tilt) during the pretesting. The pace felt swift, but not all-out. After the run, the beer drinking began. Gig and his gang set up a camp stove on the lab’s back patio and cooked up a pasta dinner—spaghetti with red sauce, a salad with vegetables from Gig’s backyard garden, and garlic bread. As we ate, one of the undergraduate assistants poured each of us runners an individually measured amount of beer. They delivered the beers in clear plastic cups with our names written on them, which sort of made it feel like we were at a classy kegger. Half of the runners drank Fat Tire Amber Ale; the other half received our placebo beer—O’Doul’s Amber, a nonalcoholic beer that looks a lot like Fat Tire. The design was double-blind—only the student researcher knew who got which beer, and he secretly poured them in a shrouded room so that neither the runners nor the other researchers knew who was getting which beer.


While we slurped spaghetti and downed our beers on the back patio, we cracked jokes about the placebo beer and took (easy) guesses about which beer we were currently drinking. It didn’t feel that different from the kind of refreshments and banter we might have shared after a club run or race.


The morning after the first run, we all returned to the lab for the run to exhaustion—a treadmill run paced at 80 percent of the speed we’d been running when we hit our VO2 maxes in the prestudy testing. It was a pace that felt taxing and made it too hard to converse in full paragraphs, but not over the red line. I couldn’t have spoken even if I’d wanted to, because my nose was pinched closed with a clip, forcing me to breathe through a plastic tube hooked up to my mouth so the researchers could measure the gases I was breathing in and out. The apparatus felt foreign and a bit clunky, but it didn’t impede my breathing so I put up with it in the name of science. Every three minutes, I rated how hard I was working by pointing to a number on a scale of perceived exertion, and I was supposed to continue running until I couldn’t go anymore. During the run, Gig and his team cheered me on as they also measured my heart rate, oxygen use, and respiratory exchange ratios. These measures would give us some insight into whether beer provoked metabolic changes. After this test, I ate a hearty breakfast and talked with the other runners about how weird and difficult the RTE had felt.


Late that afternoon, we returned again for beer run number two. Once again, everyone ran 45 minutes at 75 percent of their maxes, and once again, we ate a big pasta meal and drank whichever kind of beer we didn’t get the first time. (This design allowed us to compare each runner’s recovery after drinking the alcoholic versus the placebo beer.) The study wrapped up the next morning, when we all returned for the final run to exhaustion. By the end of the weekend, we’d bonded through our shared beers and mutual agony during the RTEs.


With the study done, we anxiously awaited the results. When the analysis was complete, Gig called me up with exciting news. We’d hypothesized that there were three measures that alcohol might alter during the run to exhaustion: ratings of perceived exertion (how hard the run felt), respiratory exchange ratios (a measure of what kind of fuel the body is burning), and the time required to reach the exhaustion point. The results showed no difference between trials for the first two factors, but the third one, time to reach exhaustion, showed a difference worthy of publication.


It turned out that the men in our study reached their breaking point an average of 21 percent sooner the morning after they’d downed the alcoholic beer, while our women, on average, kept running 22 percent longer during the run to exhaustion following the alcoholic beer. The analysis showed that the difference for the men was not statistically significant, suggesting that the differences in the two trials were within the range that might be expected if beer didn’t affect the measures we were testing. If beer had an effect on the men’s recovery, it was inconsequential. But the difference between the exhaustion runs for women did reach statistical significance, which meant that we would have been unlikely to see differences like this if beer didn’t have an effect. These results gave me license to write a story for Runner’s World, which had funded our study, that said something like this: “Beer boosts running performance in women!”


If our results were correct, it meant that women could improve their recovery after a hard run by drinking beer. Honestly, what more could a beer-loving runner ask for? It meant that my postrun beers weren’t an indulgence, but a scientifically proven performance enhancer. For women, at least. The findings also suggested a new surgeon general’s warning: “ACCORDING TO SCIENCE MEN SHOULD NOT DRINK ALCOHOL IF THEY NEED TO RUN HARD TOMORROW.” Sure, I would have preferred that our study suggested that postrun beers were good for guys too. On the other hand, this result provided an easy argument for making my husband the designated driver. I needed beer for my recovery. He didn’t. Our results implied that for women, beer wasn’t an indulgence, but part of a smart training plan. I’ll drink to that!


___


There was only one problem: I didn’t believe it. Trust me—I wanted our study to show that beer was great for runners, really, I did. Yet my experience as a participant in the study left me feeling skeptical of our result, and the episode helped me understand and recognize some pitfalls that I’ve found to be common among sports performance studies. These problems aren’t a matter of deceit or scientific malpractice, at least not usually. Instead, they’re the result of difficult obstacles that face any researcher hoping to crack exercise physiology or sports performance with science. The bottom line is that science is hard, and sports science especially so.


My doubts began with the run to exhaustion. We had selected this protocol as our measure of recovery because we thought: Why reinvent the wheel? Putting runners or cyclists on a treadmill or stationary bike and making them go until they can’t continue is an accepted methodology used in countless other studies, so we never questioned it. When I asked if drinking a beer after a hard run would impair my recovery, what I really wanted to know was whether it would make me feel cruddy and less able to run well the next day, and the RTE seemed like a reasonable way to measure that.


At least, that’s what I thought when planning the study. But my experience as a participant quickly convinced me that the exhaustion test was a lousy way to measure what we were trying to study. For me, the RTE didn’t feel like it was testing my recovery from the previous day. Instead, it felt like a test of how much discomfort and annoyance you’re willing to tolerate in an exercise lab. You’re running at 80 percent of your max: it’s hard, but it’s a step or two down from all-out. Your legs get a little heavier and your will to continue wanes, but you can’t quite reach that totally spent feeling you get after a finish-line sprint. It becomes a mental game—how long can you put up with this feeling of discomfort but not quite total exhaustion? “I kept asking myself—am I truly exhausted, or just sick of this?” Cynthia, the fast and petite runner, told me afterward. We agreed that mostly we were just uncomfortable and bored. I kept feeling an urge to turn up the treadmill so that I could burn the last of my energy in one big spurt; instead, I was forced to let it trickle out, one step at a time. It was a slow, gentle torture.


On the one hand, when I’m tired, my motivation wanes, so in that sense the RTE probably captures an important psychological aspect of recovery. It’s certainly not a worthless test. But I’m not convinced that it captures the things that matter in the real world. The problem is that it’s done in a lab setting at a prescribed pace, rather than at a speed we’d naturally select if given free rein. We couldn’t sense how we were feeling and adjust our pace accordingly throughout the course, as we’d do on a normal training run or in a race. And the motivation felt a bit artificial too—there wasn’t really anything in it for us, we were just volunteering for the greater good. The results from Larry, a tall and lanky marathoner, provide a perfect example of what I’m getting at. He ran ten minutes and forty-six seconds longer on the RTE after he drank the nonalcoholic beer than he did the morning after drinking the Fat Tire. After the results were tabulated, I asked him if he realized that he’d performed worse after the real beer. “Yeah,” he said. “I probably could have gone a little longer that time, but I had my daughter with me and I wanted to get done so we could go home.”


Talking to other participants after the study was over, there was a general sense that the open-ended nature of the RTE gave the test a sense of arbitrariness, like a contrived game of attrition. It’s an exercise unlike any real event I’ve ever done in real life, and it’s not clear to me how it translates to the things I care about. Turns out, these concerns aren’t unique to us. One assessment of various tests of athletic performance concluded that a time trial or race of a set distance produced results that had better reliability, validity, and sensitivity compared to tests like our run to exhaustion that asked people to continue exercising until they wanted to quit.2 That’s important to know, because if you’re using a test to measure something, you want to know that any differences you see between one trial and another are not just part of the normal variation that might happen if you did the test again under identical circumstances.


The important lesson I took away was that it’s crucial to ask whether a study is really measuring what it’s supposed to and whether that measurement translates to something you care about in real life. In our study, the ratings of perceived exertion—which are essentially just an answer to the question “how do you feel?”—seem more relevant, and on those we found no clear pattern to suggest that beer had an effect.


One strength of our study was that it was randomized and double-blind—runners were randomly assigned to get one or the other beer on the first trial, and neither the participants nor the researchers doing the measurements or analysis knew which RTEs were done after alcoholic beer and which ones were done following the placebo beer. Such a design represents the gold standard for this type of research, but despite all the effort that went into the blinding and the placebos, it was pretty easy for most of us to figure out which beer we’d received. Larry even surmised the brand of the nonalcoholic beer that he’d received. (Turns out, he’d tried them all previously when he’d quit drinking alcohol for a while in hopes of bringing down his marathon time. His times didn’t budge, so he went back to the good stuff.)


I’ve since learned that this blind but not blind issue is a common problem with many studies of recovery tools like icing, sports drinks, and massage, where it’s hard to create a convincing placebo. Once you know what you’re getting, it’s easy for this knowledge to sway your expectations and therefore your performance, even if you’re not trying to game the results. If you know you got the alcoholic beer, that may give you license to quit a little sooner on the RTE. On the other hand, if you want to think that alcohol could give you an edge, you might be more motivated to keep going.


During our experiment, I discovered that it’s remarkably easy to tip the results in one direction or another. Some of these inadvertent nudges come directly from the researchers themselves. At our prestudy orientation meeting, someone asked Gig how long we should expect the run to exhaustion to take. “Most people last about 20 minutes or so,” he told us. After the study, I confirmed that it wasn’t just me—this little bit of information primed those of us at the meeting to shoot for running at least 20 minutes. He’d essentially given us permission to stop after that. If he had told me that most people last 40 minutes, I’m pretty sure I would have run at least that long. We weren’t supposed to watch the clock, but on my first trial someone forgot to cover the timer on my treadmill, and on the second trial, I kept tabs by looking at a clock on the far side of the lab. It seems telling that only three of our ten participants ran less than 20 minutes on the RTE, and they were the ones who missed the meeting and got private briefings. The RTE was supposed to be open-ended, but this inadvertent nudge had given me a goal to shoot for.


I also had some doubts about our study’s timeline. We’d decided to run the experiment over a single weekend, which meant that runners performed four hard runs in less than 48 hours. We had good reasons for doing this—it was easier for participants to commit their time if they were giving up one weekend, rather than two, and the sequential timing also made it easier to get time in the lab and the necessary staffing. Because half of the runners would get alcoholic beer first and half would get it second, we could theoretically control for the accumulated fatigue on the second RTE. But in practice, it’s not easy to do this when you have such a small sample size, particularly when the effect you’re studying is unlikely to be very large. By the end of the second day, I felt noticeably tired from all the hard running. Was the effect of the beer greater than the fatiguing effects of the study itself?


If alcohol made a huge difference for recovery, then issues like this shouldn’t skew things much, but when you have a very small study like ours, it’s easy for a few little factors like this to complicate the results, especially if the effect you’re looking for is small.


It’s easy to explain away any shortcomings, though. When Gig first told me that the women in our study performed better the morning after drinking beer, I was ecstatic. We’d worked hard to design a rigorous study, and I believed in our science. Everything we’d done was carried out with noble intentions. I wanted the study to turn up an interesting result. It’s human nature to want your work to succeed, and I’ll admit, I not-so-secretly hoped that our study would prove that running and beer were a good mix. In other words, I was primed to believe in (and overstate) our result. My enthusiasm for our study created a credulous spirit that, left unchecked, could have easily overridden any doubt. As the late Nobel Laureate physicist Richard Feynman once said, “The first principle is that you must not fool yourself—and you are the easiest person to fool.”3


Once you’ve got your sexy result, it’s really easy to come up with a story to explain it. In our case, we came up with some possible reasons having to do with sex hormones and glycogen replenishment rates. These were plausible explanations, but our study didn’t measure those factors, so we needed to be careful about pointing to them as the answer. They’re a perfectly reasonable hypothesis, but nothing more.


My college anthropology professor taught me a name for narratives people develop to explain their data—“just-so” stories. The name comes from Rudyard Kipling’s fanciful animal tales for children, which explain, for example, that the camel got its hump as punishment for being lazy. Just-so stories are appealing because they so perfectly explain the data you’ve found. That’s not because they’re true, but because they were explicitly created to fit the data. There’s nothing wrong with thinking about possible explanations for scientific results—stories are how we put them in context and ascertain how plausible they are. But it’s critically important to avoid falling too in love with these untested explanations. A good scientist never loses sight of what’s evidence and what’s conjecture, but maintaining a clear wall between them can be tricky, because as humans, we’re drawn to stories that feel true. When the story fits what we want to believe, it’s easy to overlook its flaws.


When you take results from a small sample like ours and average them, the just-so story you write can easily obscure the real picture. Our averages told a compelling tale, but when you look at the raw data, it’s not as convincing. The individual numbers were all over the place. One female participant ran 74 percent longer after drinking beer, while another went only 16 percent more. On the men’s side, one guy ran 32 percent longer after his O’Doul’s, while another actually ran a sliver more after the alcoholic beer. Removing the most extreme result from either gender would have altered the answer we derived. Viewed like this, I wondered—are we really seeing a pattern here, or just forcing a line through our messy data?


One important limitation of our study was its size. Small studies are generally less reliable than larger ones, because they’re less likely to constitute a representative sample, and they’re known to have a bias toward showing a positive effect for the thing that they’re testing.4 A significant result from a small study is more likely to be a false positive than a significant result from a large study. In a paper published in 2012, psychologists calculated the likelihood of obtaining statistically significant results and showed that it’s easier to meet this goal by doing five small studies with twenty participants each rather than one study with one hundred people.5 Even though the false positive rate for each individual study is only 5 percent (assuming they use the standard threshold for significance), a series of five small studies gives more opportunities for bias than a single larger study, and those 5 percent false positive rates add up to a nearly 23 percent false positive rate when you put the five studies together. A positive result from a small study is an interesting start, but to trust it, it needs verification, preferably in a larger sample. Our study was intriguing, but it was too small for us to be confident that beer’s benefits for women were real or that it really had no important effect for men.


___


It may seem impolite to look for flaws or sources of uncertainty in a study like ours, which was done in good faith with the best intentions. But the most important questions scientists should ask about any study are: How could this result be wrong? What are the things we’re sure about, and which things remain less certain? The purpose of these questions isn’t to tear down the work but to learn as much as possible from it. A single study can never give the definitive last word, because science must always remain open to new evidence. Our study was just one small piece of the beer puzzle, and thinking critically about it offers an opportunity to figure out what the next study should do and how it can improve and build on this one. To really trust the results, we needed to repeat the study and improve the methods to verify that what we’d seen in the first study held up.


Since our study, there’s been a little bit more research, but there’s still no definitive answer on how (or whether) a beer or two after a workout will influence recovery. Like many research questions, the most accurate answer probably includes the phrase “it depends.”


A 2014 study led by researchers in Australia tested the effects of alcohol consumed following a hard bout of weight training and cardio. The results showed that when the subjects drank alcohol after the strength training, a kind of muscle repair that takes place after muscle-damaging exercise like my run down Mt. Garfield was less than when they’d just ingested protein after the exercise.6 This was true even when they imbibed the alcohol along with protein or with carbohydrates. It’s an interesting result, but the study was small—only eight subjects, all men—and they used a dose of alcohol (1.5 grams per kg of body weight) equivalent to about seven beers for a 150-pound person. That’s more like a heavy night of drinking, not a happy hour refreshment.


Matthew Barnes, an exercise researcher at Massey University in New Zealand, has done numerous studies on alcohol and exercise recovery.7 Following strenuous strength training, the exercised muscle’s strength is typically diminished for a period of up to 60 hours while the muscle rebuilds and repairs itself. Barnes’s work found that this effect in muscles was heightened when exercisers drank 1 gram of alcohol per kilogram of body weight (the equivalent of about 5 drinks for someone weighing 150 pounds) afterward, but unaffected if the amount of alcohol consumed was half of that, or 2.5 drinks for a 150-pound person. “One or two beers may be okay, but drinking to excess isn’t wise. A lot of people will say that’s common sense, but now we have the research to back it up,” he says.


Although the research suggests that having a little alcohol probably won’t noticeably harm recovery, how much is too much isn’t clear, Barnes says. “We still don’t really know the relationship between dose and effect, and we don’t know anything about the timing.” What we know about alcohol and recovery at the moment comes from small studies, most with ten or fewer participants, so it’s hard to draw definitive conclusions. As for the gender difference we (maybe) saw, Barnes says that some studies have suggested that estrogen can offer a protective effect against exercise-induced muscle damage, and since alcohol may increase the production of estrogen, this may explain why women in our study may have gotten a boost from beer. It’s a pretty good just-so story, but while we wait for more studies, that’s all it is.


Given what we know right now, Barnes says, the best recommendation is to make sure you quench your thirst with some water or nonalcoholic beverage after exercise and have a decent meal with some carbohydrates and protein along with or before the beer. “As long as that’s been done, then a small amount of alcohol is probably not detrimental,” he says. Cheers to that!


___


In the end, my investigation into beer left me where I had started, at least as far as what I thought about postexercise beer (go ahead, in moderation and with some common sense). At the same time, it completely upended my thinking about the scientific process and what studies can tell us about the effectiveness of various approaches to improving or expediting exercise recovery. What I learned in the beer study guided me as I started to investigate the strange world of recovery methods.


For one thing, I discovered that it’s not enough to ask “Does this thing work?” First, you have to start with more fundamental questions: How would we know if it’s working? What are the benefits this gizmo or ritual is supposed to deliver, and how would we measure them? If the proof is coming from something measured in a lab, do those numbers translate into meaningful differences in real life? As I found out during the run to exhaustion test, just because you can measure something doesn’t mean it’s answering your question.


Another important lesson from the beer experiment is how naive I’d been to even hope that a single study could deliver the answer. Those eureka moments where a researcher in a lab coat discovers some incredible new thing that changes everything (and shouts, “By god, it works!” while shaking a fist) are the stuff of sci-fi movies. But in real life, they’re few and far between. The boring truth is that most science is incremental. Neither our experiment nor the other beer studies in the scientific literature provided the definitive last word about whether beer could hurt or harm recovery, but taken together they offered a picture that represents the best answer that we have—at least until new studies come along to add even more nuance and detail. As I delved further into the research on recovery methods, I had to make peace with some uncertainty. Sometimes the best answer to the question “Does it work?” was: maybe.


I also learned to keep my eyes open to ways that researchers (and athletes) might unwittingly fool themselves into thinking that they’d found some recovery magic, especially if it was something they really wanted to believe. I knew this could happen, because I’d nearly done it myself. (To be honest, I still cling to a small hope that beer is performance-enhancing.) Sprinkle an appealing idea with a dash of science, and it can seem more powerful or true than the evidence really shows. But good luck overturning an idea once it’s become part of sporting lore. That was a lesson I would learn soon enough.
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Be Like Mike


In the early 1990s, Gatorade ran a television commercial featuring Michael Jordan that would become an icon in the advertising world and inspire striving athletes across North America. The ad was called “Be Like Mike,” and it featured slam dunks by Jordan interspersed with footage of kids shooting hoops and, of course, Jordan and other happy people drinking Gatorade from the iconic glass bottles with the fat bottoms and tapered necks that the drink was sold in at the time.1


Stuart Phillips remembers that ad campaign well. As an aspiring athlete, he, too, wanted to be like Mike. “Michael Jordan drank Gatorade, so I drank Gatorade,” says Phillips. Despite guzzling the sports drink, Phillips never did make it to the pros, but instead grew up to become the director of the Centre for Nutrition, Exercise, and Health Research at McMaster University in Hamilton, Ontario. The Jordan ad taught him a lesson about the power of marketing, though: “If you can get an endorsement from an athlete that everybody recognizes, then who needs science?”
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