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        By using Built from Broken (referred to hereafter as “this book”), you (referred to hereafter as “user”) agree to the following terms and conditions. If you do not agree to these terms and conditions, please do not use this book:

        This book is for educational purposes only. The author, publisher, and affiliated third-party agents of the book assume no responsibility for any adverse effects arising directly or indirectly as a result of information provided in this book or any associated third-party websites. While the author has made every effort to provide accurate information and references at the time of publication, neither the publisher nor the author assumes any responsibility for errors, or for changes that occur after publishing. If not practiced safely and under the guidance of a qualified medical professional, physical therapist, or qualified fitness instructor, exercise can be dangerous. Please consult a qualified medical professional before implementing any recommendations in this book or starting any new exercise, nutrition, nutritional supplement, or other health behavior related program. Consult with a certified fitness instructor or licensed physical therapist to ensure all recommendations in this book are implemented safely. Information contained in this book is not intended to diagnose, treat, mitigate, or cure any disease. No information in this book is a substitute for advice from a qualified medical professional. User agrees that usage of any content or recommendations in this book is at the user’s own risk. This includes suggested exercises, corrective routines, nutritional information, and all other information.

        For printable guides, including home workout routines and exercise templates, visit bfb-book.com.

      
    
  
    
      
        The world breaks everyone and afterward many are strong at the broken places.

        —Ernest Hemingway, A Farewell to Arms
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        Preface to the Second Edition

      
      Since publishing Built from Broken in June 2021, I’ve connected with thousands of readers who have overcome seemingly insurmountable obstacles.

      Those who accomplished the most mind-blowing transformations—overcoming years of accumulated injuries and pain—are always those who take the study of the Built from Broken (BFB) principles seriously. They approach it not like a prescriptive exercise program to merely implement but a textbook of fundamentals to master.

      Still, after reading hundreds of reviews, it was clear to me that there was an opportunity to provide clarity and a more direct path to implementing the principles outlined in the book—regardless of fitness level or experience. That’s why I decided to rewrite the book from start to finish. In this second edition, you’ll notice these improvements:

      
        	1. A brand-new foundations program of daily exercises to build balance, stability, and core strength for those not experienced in fitness training.

        	2. Updates to the training program make it easier to apply in the real world. This includes revised exercise descriptions and an appendix of exercise locations in the book for easy reference.

        	3. Clarification of key details such as the Numerical Rating Scale (NRS) for pain management, exercise movement speeds (a.k.a. tempo), exercise naming consistency, and additional guidance on less-common joint pains.

        	4. Refined language throughout to improve clarity and readability, especially in technical sections (while preserving the depth and accuracy of the science).

      

      We’ve also put together a series of supplemental tools, including an exercise video library with demonstrations, that you can access for free at bfb-book.com.

      Built from Broken started as a series of blog articles on my website, SaltWrap.com. Today, SaltWrap has evolved into an ecosystem of tools and information all aimed at the same mission: to help you come back stronger and move pain-free through life. We’ve developed a complete line of the first Therapeutic Sports Nutrition™ formulas, won innovation awards in three different nutraceutical categories, and have expanded our mission to include serving health-care practitioners.

      Though I do not believe you need any supplements to rebuild your body pain-free, I’ve seen time and time again that when people implement the BFB principles across the categories of corrective exercise, lifestyle modifications, and nutrition, true transformation becomes possible. If you are interested in exploring our product line and learning which formulas can help you on your personal journey, you can learn more at saltwrap.com/bfb-nutrition.

      Lastly, I’ll leave you with this: Resist the urge to flip to the back of the book and start the program. If you take your time and read from the beginning, you’ll have all the knowledge you need to become your own body mechanic and therapeutic health advocate.

      That’s my goal for you. I want you to understand the core principles in this book so well that you can modify any program to suit your needs, prevent injuries, and build a resilient body that stands the test of time.

      Scott Hogan

      May 2025

    
  
    
      
        Introduction

      
      
        Broken Down, Beat Up, or Bottlenecked

        Broken down, beat up, or bottlenecked. Virtually everyone falls into one of these three categories. They’re not separate categories, really, just different points on the same spectrum.

        The broken down are those unlucky souls who are so riddled with pain and injuries that improving fitness and building a strong, healthy body has become all but impossible.

        The beat up aren’t quite so damaged. Yet they suffer the debilitating effects of muscle imbalances, chronic inflammation, and nagging aches and pains, all of which put a damper on exercise goals and active hobbies.

        The bottlenecked are the healthiest of the bunch. Though joint dysfunction and pain don’t sideline them completely, they continually get stuck when attempting to stretch their bodies’ capabilities. Each time they progress in terms of strength, performance, or body composition, something breaks down and their bodies regress. Even elite athletes and professional fitness competitors suffer from this. Their limiting factor is rarely discipline, or intensity, or muscle-building capability, or even time management. It’s almost always joint problems, injuries, and connective tissue degeneration.

        No matter where you fall on this spectrum, the major impediment to realizing your physical potential and moving pain-free through life is the same: joint dysfunction. That’s the real obstacle. The central question this book seeks to answer is this: How can we manage our exercise, lifestyle, and nutrition habits to overcome the obstacle of joint dysfunction?

      
      
        How This Book Will Benefit You

        
          To walk a thorny road, we may cover its every inch with leather—or we can make sandals.

          —Indian adage, from The Art of Learning

        

        There’s a lot in a name.

        “Built from broken” doesn’t just mean going from a state of being broken to being built. It signifies that the final product is made from broken pieces. All the injuries, pain, limitations, and setbacks you’ve experienced aren’t merely obstacles preventing you from achieving your ideal body. They are the actual pieces you build with.

        In the Japanese art of kintsugi, broken pottery isn’t discarded. It’s repaired with gold, celebrating rather than hiding the cracks and broken parts. What’s remarkable about kintsugi is that once a pot is repaired, the broken section becomes the strongest part of the pot. The kintsugi metaphor perfectly captures what happens when you apply the Built from Broken principles to your injuries and perceived limitations. You can do more than merely heal from pain and injury. You can transform that pain and those broken pieces into sources of strength and resilience.

        In this book, I’ll show you how to identify, understand, and assemble your broken pieces into a stronger, unified system. You’ll learn to target the underlying issues that cause joint pain and dysfunction. If you’re injury-prone, like me, you can use the principles in this book to build a strong, pain-free, injury-proof body. If you’re an overtrained and beat-up athlete, you can implement the training program I recommend as a reset before conquering your next training cycle or competition. If you’ve been around the block a few times and your body is screaming for help, you’ll learn to build muscle and strength without sacrificing joint integrity. If you’re broken, in pain, and searching for relief, you can do more than just mask symptoms. You can rebuild your body’s scaffolding, improve functional strength, and enjoy a body that works now and that stands the test of time.

        Part 1 of this book covers the principles and strategies of rebuilding your body (and the way you think about it). It breaks down the primary causes of joint pain and dysfunction and shows how to resolve pain naturally, prevent injury, and build healthy connective tissue structures. In addition to laying the foundation for the training section in part 2, it also teaches you to develop your own exercise program that fits your specific needs.

        Part 2 takes the principles a step further, organizing a complete training program that folds all the concepts from part 1 into a tactical plan with comprehensive templates and instructions.

        

        •••

        This book doesn’t claim to reveal any secrets. Instead, it focuses on illuminating a handful of principles that (when applied to resolving pain and dysfunction) allow you to achieve your ideal, functional body. It offers a paradigm shift in how to think about your fitness goals. Built from Broken is the culmination of my personal experiences, research in therapeutic sports nutrition, and face-to-face work helping to overcome injuries, obstacles, and setbacks. Most of all, it’s a product of the realization that many people don’t fit into the available fitness boxes.

        If you’re suffering from old or new injuries—if you feel beat up, stuck, stiff, sore, falling apart at the seams, and not even close to where you want to be physically—I want you to know that all the broken pieces can be reassembled to form a stronger version of you. In this book, I’ll show you exactly how.

        In the coming chapters, you’re going to learn the five primary causes of joint pain, how your body’s pain signaling system works, and what to focus on instead of pain relief. You’ll also learn about the misunderstood concept of collagen synthesis, what science really has to say about stretching, and why your connective tissue deserves as much attention as your muscles. These concepts form the backbone of the Built from Broken principles. Even if you’re eager to dive into the training section, I encourage you to take your time with part 1 of this book and internalize the concepts as best you can. You probably already know about some of the ideas we’ll cover. That’s OK. It doesn’t matter if you’ve heard something already or learned about it in the past. What matters is how well you know each principle and if you understand when to apply each for maximum effect. I want you to understand these ideas on a deep, fundamental level.

      
    
  
    
      
        
          Part 1
          Principles and Strategy
        

      
    
  
    
      
        
          Chapter 1
          A Case for Load Training
        

      
      
        When something bad happens you have three choices. You can either let it define you, let it destroy you, or you can let it strengthen you.

        —Dr. Seuss

      

      In 1986, cross-country skier Janine Shepherd was headed to the Olympics. Favored as one of the top contenders, she was about to realize her dream of becoming Australia’s first-ever medal winner at the winter games. But a freak accident would change the course of her life.

      On a training bike ride through the Blue Mountains in New South Wales, Janine was struck by a speeding utility truck. Her last memory before the accident was looking up and feeling the sun on her face. She woke up hours later in a body consumed by pain.

      Her neck and back were broken in six places. She had five broken ribs, a broken right arm, a broken collarbone, and several crushed bones in her feet. The right side of her body had been ripped open by the impact and was filled with gravel from being dragged along the road. She had a head wound so severe that parts of her skull were exposed. She had lost five liters of blood. Doctors didn’t expect her to survive.

      But miraculously, she did. And even though she was paralyzed from the waist down, her surgeon considered the operation to put her back together a success. The vertebrae in her low back were shattered into thousands of pieces, forcing doctors to spend hours plucking shards of bone from her spinal cord. They removed two ribs, rebuilt her back, and fused several bones together with rods and pins.

      She had a little movement in one of her big toes, but that was it. The doctors explained to her that the damage to her central nervous system was permanent. She was a partial paraplegic and would have no feeling from the waist down ever again.

      In a talk filmed at TEDxKC, Janine recounted her first memories after the accident, drifting in and out of consciousness in the spinal ward. She had an out-of-body experience and recalls asking herself, “Why would I want to go back to a body that’s so broken?”

      Strangely, a voice called back to her: “C’mon, this is our opportunity.”

      After 10 days, she decided to mentally return to her body. She spent the next several months lying in a room with five other spinal cord injury patients, some of them completely paralyzed.

      In a moment of truly unrelatable insight, she talked about the close bonds formed among the patients in that spinal ward: “Because we were all paralyzed, we didn’t know what each other looked like. How amazing is that? How often do you get to make friendships, judgment-free, purely based on spirit?”

      She continued, “Lying paralyzed in the spinal ward, there were moments of incredible depth and richness and authenticity and connection that I had never experienced.”

      Six months later, she was released from the hospital. A nurse pushed her outside in a wheelchair into warm sunlight she hadn’t felt in months.

      “How could I ever have taken this for granted?” she said to herself.

      The nurse warned her that she would be depressed at home. Staying true to her nickname, “Janine the Machine,” she doubted that. But depression did set in. Self-pity did rise to the surface. It wasn’t until she remembered her friends in the spinal ward that the fog of depression lifted. Her friend, Maria, only 16 years old, was a quadriplegic. Though she was unable to move or even speak, Maria always smiled.

      “How had she found that level of acceptance?” Janine asked the audience during her talk. “That’s when I realized it wasn’t just my life, it was life itself. . . . I knew then, just like before, that I had a choice. I could either keep fighting this, or I could let go and accept not only my body but the circumstances of my life.”

      She continued, “Maybe being at rock bottom is the perfect place to start. I was free to explore life’s infinite possibilities.”

      Janine recovered to a remarkable degree, learning to walk again with only a slight limp. Almost immediately, she began working on her next dream—to be a pilot—and became the youngest (and the only female) director of Australia’s Civil Aviation Safety Authority.1

      Throughout her recovery, Janine showed astonishing spirit, wisdom, and even gratitude. She accepted her fate and adapted, building a trailblazing career when others might have been permanently mentally sidelined from the trauma.

      

      •••

      How often do you play the pity game with comparably minor setbacks?

      How often do you say, “Why me?”

      “Why is my body always breaking down?”

      “How come I can’t do the things I used to do?”

      It’s easier said than done, but Janine’s story illustrates a higher road. One of acceptance, steadfast spirit, and adaptability.

      You don’t have to—and should not—accept pain and movement dysfunction as part of aging. Those things need to be addressed and eradicated. But if you can let go of your preconceived notions about what you are supposed to look like and what exercises you should be able to do, you’ll be wiser and more capable of addressing the obstacles in front of you and moving past them. The real challenge is accepting your current limitations without letting that knowledge discourage you.

      Instead of asking yourself, “Why me?” ask, “How can I learn from this to rebuild stronger?”

      Extreme examples like Janine’s story show us the mind’s capability to overcome adversity and the body’s capacity to repair itself. It’s agonizing to accept, but there is always a silver lining—always an alternative solution, a way around obstacles and setbacks. It starts with the right mindset. It continues with the pursuit of knowledge and a plan for resolving pain, improving joint function, and rebuilding your body from the ground up.

      
        Healing Loads

        Load training (a.k.a. resistance training) is the most effective lever for resolving joint pain and building a resilient body. Everything else—stretching, foam rolling, manual therapy, massage, flossing, smashing, taping, cracking, and popping—is secondary. You can spend hours each week on extraneous soft-tissue and recovery work, but if you don’t effectively utilize load training, you won’t get the relief you’re looking for.

        Load training has a unique benefit related to the regenerative processes in your muscles, joints, and virtually every cell in your body. It’s called mechanotransduction—the process by which your cells sense and respond to mechanical stimuli, changing them into biochemical signals that prompt certain cellular responses.2 Essentially, it describes how your body turns load-bearing activity into structural changes and healing mechanisms. And its impact is proportional to the load used. The more load, the greater the response.

        Many people believe that weight training inevitably leads to joint breakdown and that pain and injuries are simply the cost of developing a fit body. But this is backward. Despite popular opinion, tendon breakdown and joint dysfunction can only be fixed by increasing the load tolerance of connective tissues. And how is that accomplished? Rest? Stretching? Anti-inflammatories and injections? Nope. Only through load training. But it must be well planned and well executed. Your ability to choose the correct exercises, stabilize your joints, and perform movements effectively determines how your body responds to load-bearing training. If it breaks your body down, it’s because either your tissues are not prepared for the load volume or specific movements are creating unnatural stress on your musculoskeletal system.

        Perform a thought experiment with me. Close your eyes and imagine a gym full of weight lifters. Now imagine there are no weights in the gym. No machines, pulleys, or barbells. Just the lifters in an empty room, doing the same movements. What do you see? It’s a room full of people that appear to be practicing basic human movement patterns: squats, presses, rows, and lunges—sometimes performing dozens of repetitions. This is all weight training is—practicing and perfecting movement patterns under loads. It’s the most functional and beneficial form of exercise there is. When you look at it this way, weight lifting morphs from a vanity-based hobby to a learned skill of absolute human necessity.

        Take a break from jogging, stretching, and long sessions of aerobic exercise. You are not going to run into the body you want. Nor will you stretch your way out of pain. Load training is the only logical path.

        Fear of injuries and worsened joint pain fuels the common misconception that heavy weight training is only for bodybuilders, powerlifters, and athletes. And that everyone else should use light, easy weights to “tone” up and stay healthy. This couldn’t be further from the truth. Though there are dozens of good reasons to focus your fitness efforts primarily on resistance training, here are two of the most relevant.

        First, physical fitness (specifically muscle mass and strength levels) is one of the strongest predictors of future health. And resistance training is the most practical and proven way to build muscle mass and strength. Having more muscle improves metabolic health markers such as insulin sensitivity, reduces all-cause mortality risk, and may reduce the risk of cardiovascular disease, heart attacks, and strokes.3

        Second, heavy loads are required to create adaptive responses (healing responses) from connective tissue like tendons. Easy exercise and light training won’t cut it. Studies show you must challenge your joints with weights around 80% of your one-repetition maximum to elicit the greatest adaptive response. This equates to a weight you can lift about eight times before reaching failure. Unsurprisingly, eight times is also in the range of recommended reps for building muscle.4 Not only does load training build strength and muscle, it also thickens and strengthens connective tissue.5 For building and maintaining bone mass, studies show even heavier weights initiate the greatest bone-growth response.6 If you want muscles, joints, and bones that work well now and later, load training is a must.

      
      
        Strength, Muscle, and Mortality

        
          Say it . . . what one man can do, another can do.

          —from The Edge (1997)

        

        Building muscle and strength isn’t just a young person’s game. It’s even more important for older adults. A study published in Medicine & Science in Sports & Exercise showed that “low muscle strength was independently associated with elevated risk of all-cause mortality” among participants 50 years or older.7 Another paper published in Nature showed that muscle mass is a consistent predictor of mortality in seniors.8 Building muscle in your 20s is for fun. Building muscle in your 30s, 40s, 50s, and beyond is a smart strategy for keeping body fat down, increasing longevity, and improving well-being. It may even save your life.

        A study performed at the Penn State College of Medicine tracked the habits of people age 65 or older over the course of 15 years. Researchers found that those who lifted weights had a 46% lower death rate.9 Even after adjusting for other health variables such as body mass index and chronic disease and lifestyle habits such as smoking and drinking, the weight-lifting group still had a 19% lower mortality rate. Resistance training has even been shown to reduce age-related cognitive decline, slowing down neurodegeneration in people at risk of developing Alzheimer’s.10 Weight training effectively boosts production of brain-derived neurotrophic factor (BDNF), a naturally occurring protein responsible for nerve cell maintenance. Researchers refer to BDNF as “Miracle-Gro for the brain.” Despite the dumb-weight-lifter stereotypes, resistance training is one of the best things you can do for your cognitive function.

        If you’re on the far end of the age ranges in these studies, or you haven’t been able to make consistent fitness progress in recent years, you may be wondering, “Is it too late for me?” Well, let’s see what the research has to say.

        A study published in Frontiers in Physiology demonstrated that previously untrained seniors can build muscle and strength comparable to masters athletes who have been training for decades.11 Another study from the Canadian Journal of Applied Physiology found that the primary driver of age-related muscle loss (sarcopenia) was not age itself but reduced neuromuscular activity. Researchers concluded that strength training could slow or even halt muscle atrophy and that sarcopenia “should not be conceptualized as a linear process” that begins in middle age.12

        Even in advanced age, you can do more than just maintain muscle. Research from the American Journal of Medicine shows that aging adults can gain nearly 2.5 pounds of lean muscle and increase their overall strength by 25% to 30% with just four to five months of consistent training.13

        With all this convincing research and these impressive case studies, most people still fall victim to the muscle-ravaging effects of age. But age alone isn’t to blame. Exercise volume, training intensity, movement variability, and fitness goals all gradually change as you get older. Building muscle and strength takes a back seat to “easier” forms of exercise that don’t hurt so much. Ironically, weight training (when programmed intelligently) is the most effective way to prevent joint degeneration.

        It’s no coincidence that the timelines of age-related muscle loss track perfectly with increased connective tissue injury accumulation in middle age. Joint degeneration (often without symptoms) reaches a tipping point in your mid-30s. In your 40s and 50s, the risk of connective tissue injuries (like Achilles tendon ruptures) peaks as decreased load tolerance combines with continued high activity levels.14 The path of least resistance (and the one typically recommended by conventional medicine) is to stop doing the things that hurt—avoid uncomfortable movements and find easier forms of exercise. As I hope you are starting to see, that’s the exact opposite of what you should do.

        There is a path forward. But it doesn’t involve following the typical pain management advice of rest, ice, and nonsteroidal anti-inflammatory drugs (NSAIDs), which multiple reviews have shown is not effective for treating age-related joint pain and dysfunction.15 These methods do nothing more than treat superficial symptoms. The only viable solution is to fortify your musculoskeletal system with targeted load training.

        Whether you’ve been training for a few years, a few decades, or haven’t ever stepped foot in the weight room, it’s not too late to overhaul your body, build real strength, and achieve your physical potential. The catch is, you’ll have to work smarter than the 20-year-old bodybuilder or fitness model next to you. So to answer the question: No, it’s not too late. It’s the perfect time.

      
      
        Problems with Conventional Approaches to Resistance Training

        There’s an obvious contradiction here. If resistance training is so great for joints, why does it break so many people down instead of building them up? If you were to walk into any commercial gym and start interviewing people, you’d find the vast majority have a nagging injury or painful joint they blame on lifting. Most fitness enthusiasts are riddled with joint dysfunction but soldier on anyway. To understand the contradiction, consider the case of “Gary,” a friend of mine who keeps roughly the same workout schedule as I do. Gary is in his mid-40s. Admittedly, his strength levels and overall fitness peaked around age 30. A bum shoulder, aching low back, and shoddy knees keep him from lifting the same amount of weight he used to. But that doesn’t stop him.

        Week after week, he straps on his weight-lifting belt and sets up under the squat bar, performing a few excruciating reps with gritted teeth and a look of horror on his face. He crawls under a heavily loaded barbell and ekes out a few bench press repetitions—arching his back and focusing on the last few inches of the movement to avoid stressing his shoulder. In between sets, he shuffles around, adjusting his back and swinging his shoulders as if looking for a sudden pop that will slam everything back into place. Near the end of his grinding weight training session, he lies down on a padded bench and spends a few minutes stretching his hips and hamstrings, clearly looking for relief from the pain he just inflicted on himself. After an hour or so of this routine, Gary sighs and calls to the other exercisegoers, “That’s enough damage done for one day. See you all tomorrow.”

        Gary’s story isn’t unique. In fact, this struggle is the rule rather than the exception. Most people eventually get to the point where pain and mobility limitations prevent them from performing like they used to. At that point, they either keep grinding on, struggling to maintain their fitness, or they give up altogether and stop training.

        How do so many well-intentioned fitness enthusiasts end up here? And is there a better way? Let’s look at what got Gary into this mess in the first place.

        
          Bodybuilding

          Ask any fitness buff about the best way to build muscle and get into shape, and they’ll tell you to follow a bodybuilding routine. This involves training one or two body parts per day with high volume to spur muscle growth. A typical bodybuilding routine looks like this:

          
            	• Monday: Chest

            	• Tuesday: Back

            	• Wednesday: Arms

            	• Thursday: Shoulders

            	• Friday: Legs

          

          The workouts consist of set after set of mass-focused movements, usually in the form of isolation exercises and machines to target the muscle of the day. One problem with this approach is that your muscles don’t work in isolation. Each primary muscle has an entire cast of stabilizing muscles that surround it. If these smaller stabilizing muscles are neglected, muscle imbalances occur that quickly create movement faults, mobility restrictions, and joint irritation. To make matters worse, a muscle-only approach often exacerbates common muscle imbalances. For example, an exercise routine that leans on heavy pressing, rows, and lat pulldowns builds the shoulder’s internal rotation muscles while neglecting the posterior (rear) muscles. This front-biased training combined with slouching over a desk all day causes shoulder impingement and pain. Not to mention, most bodybuilding routines blatantly neglect all exercise that doesn’t have the pure purpose of building muscle mass. Mobility work, core stabilization training, endurance exercise, and joint-building movements all get left by the wayside. As time goes on and more loads are added to compromised joints, pain and injuries are inevitable.

          Another problem with bodybuilding programming is the obsessive focus on splitting up all the muscles of the upper body, dedicating an entire training day to each, while neglecting the biggest muscles in the body: the legs. It makes absolutely no sense to train the lower half of your body only once per week while giving all the smaller muscles so much detailed attention. In addition to the fact that you’ll end up looking like a top, it’s a poor strategy for building muscle, increasing strength, and keeping body fat levels down. The basic movement patterns that train your lower half—squatting, hinging, lunging—produce the greatest metabolic response. Most importantly, having a strong lower half is the best way to protect your body from the most common pain points: low back pain and knee pain. When “leg day” consists of the same spine-crushing barbell exercises and boring machines week after week, it’s no wonder people often skip it.

        
        
          Progressive Strength Training

          One of the most damaging bits of dogma in the fitness world is that you must continuously increase the amount of weight you can squat, deadlift, and bench press. Especially for men, these are the true tests of strength. If you can’t do them well, you’re a joke. And if you’re not adding more weight to these exercises each week, you’re wasting your time. There are more than a few problems with applying this powerlifting-based mindset to the general population. First and foremost, many people lack the mobility and movement control to execute heavily loaded barbell movements safely. They would be better served by focusing on exercises that establish proper movement patterns, build core stability, and stress the joints and muscles in ways that build them up instead of tearing them down.

          Even powerlifters and professional athletes who train daily don’t see nonstop linear strength progress. In fact, the most advanced strength athletes plan strategic deload periods, where they reduce training intensity and volume to prevent injury and improve recovery. They also build in submaximal effort training days in between max effort days for the same purpose. Your connective tissue and central nervous system need recovery periods to prevent breakdown. Demanding that your body add 5 to 10 pounds to each lift every week doesn’t make sense. Nor does lifting hard and heavy every workout. A smarter approach involves shoring up weak points first and balancing traditional strength training with joint stabilizing work, mobility training, and corrective exercise.

        
        
          Exercise Programming

          Exercise programming, or lack thereof, is another primary reason traditional weight training is damaging to the average person’s body. Most programs are designed exclusively to build muscle and strength, neglecting other important aspects of fitness and longevity. For instance, connective tissue goes through a degradation and regeneration cycle after training, just as muscles do. As cells are damaged and repaired, connective tissue strength increases. But when this process is interrupted before full regeneration is complete, a net accumulation of damage adds up, leading to collagen-base degradation.

          This is a well-known principle in the fields of physical therapy and corrective exercise, but it is rarely programmed in a way that promotes long-term joint health in addition to fitness gains. To be fair, it’s not just a bodybuilding-centric training mindset that leads to imbalances and dysfunction. Every physical activity creates lopsided development. Running, biking, swimming, and every specialized sport from golf to football to jujitsu creates its own set of problems for athletes and hobbyists. Understanding why and how these issues crop up is necessary to prevent and fix them.

        
        
          Time Commitments

          Even if you are sold on the idea of training your body to be more resilient, you might balk at the idea of spending 10-plus hours in the weight room each week like athletes and strength competitors. While training several days per week is the best way to make progress and keep your body resilient (more on this later in the section “Injury-Prevention Paradox”), most people simply cannot devote that much time to exercise each week. The good news is, you don’t have to. In fact, you can build significant muscle, strength, and joint integrity in as little as two days per week. The key is using the right exercises, repetition tempos, and recovery periods to create consistent, positive adaptations.

        
      
      
        What Most People Get Wrong About Corrective Exercise

        When you hear the phrase corrective exercise, visions of boring physical therapy sessions come to mind. But when appropriately implemented, corrective exercise is anything but boring. It’s true that most people choose the wrong exercises, but it’s not just a matter of exercise selection. It comes down to values and priorities.

        Some of the best exercise programs I’ve come across squeeze a few halfhearted corrective movements into the end of each workout. The idea is to offset muscle imbalances (which are almost always created and made worse by the training program itself). This is the standard approach: Keep lifting, work around pain and injuries, and do the bare minimum of corrective exercise necessary to maintain the (broken) status quo. In the end, that’s all you’re doing—working around problems.

        But what happens if you flip this line of thinking on its head? Instead of just sprinkling in corrective exercise, what if you based your entire training program around fixing weak links? Not only is this possible while still building strength, muscle, and endurance—it’s necessary for many people.

        Here are a few undervalued benefits of prioritizing corrective exercise over everything else:

        
          	1. It’s the best way to prevent pain and injuries. Beyond the obvious benefit of correcting problems, corrective exercise principles can be used to prevent injuries and common pain points—even if you don’t have a specific injury you are recovering from. This is where the term prehab came from—a proactive approach to avoiding injury that uses physical therapy and rehabilitation methods before injuries and dysfunction show up.

          	2. It’s more mentally stimulating and challenging than a typical “cardio” session or weight training workout. When you do corrective exercise right, you’ll find yourself completely present and in tune with your body. Workouts fly by instead of dragging on.

          	3. It produces an intense systemic metabolic response. Exercise that challenges your ability to coordinate joint and neuromuscular systems causes intense activation of your central nervous system (CNS). In other words, your metabolism will rev up, your muscles will stand at attention, and you’ll be sweating bullets. Personally, I’ve found functional movement training to be much more effective for shedding body fat than mindless treadmill sessions.

          	4. It produces greater improvements in total body strength, mobility, and pain-free movement capabilities than any other training style. By definition, corrective exercise shores up weak links preferentially. Most people focus heavily on their strengths. Men with big arms like to do bicep curls, women with well-defined glutes like to work legs, whippy endurance types like to run, and thick-wristed brutes like to pick up heavy stuff. But the problem with leaning on your strengths is twofold. First, the more you develop your strengths, the bigger the gap between your strongest links and weakest links. The bigger this gap is, the greater your risk of injury. Second, any progress in your strong attributes is incremental only. On the flip side, improving your weak points raises the whole system. A chain is only as strong as its weakest link. Nowhere is this cliché more appropriate than in your kinetic chain.

          	5. It’s more fun. When you really double down on attacking limitations and weaknesses, you won’t see incremental improvements. You’ll see dramatic leaps in how you look, feel, and move. It’s the most satisfying way to approach fitness, despite the fact that most people assume the opposite.

        

      
      
        The Five Primary Causes of Joint Pain and Dysfunction

        At any given time, about one-third of adults in the US are experiencing joint pain or stiffness.16 That number is growing all the time. A study published in the Annals of Internal Medicine revealed that the prevalence of knee pain increased by 65% over a 20-year period from 1974 to 1994.17 More recent studies confirm this trend isn’t slowing down. The number of American adults affected by joint pain and arthritis is expected to jump from an estimated 52.5 million in 2012 to 78.4 million by 2040.18 Increasing obesity rates, aging populations, and more arthritis diagnoses all play a part.
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            Figure 1.1

            The three natural curves in a healthy spine.

          
        
        Underlying this growth trend is bad posture, lack of varied movement, and repetitive-use strains. Here are the five most common causes of joint pain and weakness. In virtually zero cases are these factors isolated. Almost always, there is a combination of multiple variables that cause each other and create positive feedback loops. Still, it’s helpful to isolate them so you can understand how they affect you. In later chapters, you’ll learn how to address each.

        
          1. Posture

          Poor posture is the number one nondisease cause of joint pain. It causes muscle tightness, muscle imbalances, increased stress on joints, and compressed nerves. Studies show poor posture, continued over a long period, leads to increased pain and degenerative joint disease risk.19

          Most injuries also stem from bad posture. You may think you hurt your back picking up a barbell, or a couch, but the injury was actually a cumulative event that started with poor low back posture and culminated in an acute injury while picking something up off the floor. Conversely, good posture supports optimal alignment of joints and reduces risk of pain, repetitive-use strains, and injuries. Good posture stems from maintaining a neutral spine—composed of the three primary natural curves present in any healthy back: cervical, thoracic, and lumbar. From the spine outward, it is maintained by keeping the shoulders, elbows, hips, knees, and other extremities in proper alignment to prevent undue stress.

          While you’ve no doubt been told at some point in your life to stand up (and sit up) straight with your shoulders back, you may not have been exposed to the concepts of static posture and dynamic posture. Static posture is how you hold yourself when unmoving, as in sitting, standing, or sleeping. Dynamic posture is how you hold yourself when walking, running, bending, squatting, reaching, or twisting.

          Most people try to correct their poor static posture with conscious effort. You catch yourself slumped over at a desk and sit upright with a straight back to correct it. The tricky part is that consciously changing static posture is rarely enough to create lasting habits, nor does it translate to dynamic posture improvements. That’s why, despite your best efforts to sit perfectly straight at your desk during the day, your body falls back into bad habits when lifting weights at the gym.

          I naturally have a forward curvature of my upper back—a condition called kyphosis. It’s not severe, but it’s still enough to pull my shoulders out of alignment and lead to tight, injury-prone chest muscles. I remember a time when I decided to fix it through sheer will. I spent an entire week walking around with my shoulder blades pinned back. By the end of the week, my back and neck muscles were in knots. I hadn’t made any progress. It still felt awkward to stand with my shoulders back, and pressing movements still irritated my upper chest. Why? Because the underlying mechanical problems were still there. My upper back muscles were stretched out and weak, and my chest and shoulder muscles were tight.
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              Figure 1.2

              Bad sitting posture versus good sitting posture.

            
          
          To improve posture—static or dynamic—you need both conscious effort and mechanical changes to the musculature that supports proper alignment. That includes targeted strength training and mobility exercise.

          Improving dynamic posture requires retraining the neuromuscular systems that control postural muscles. Your nervous system has been recording and perfecting your movement habits, for better or for worse, since you were born. Altering these lifelong habits is no easy task. But it can be done by (a) moving more and moving in different ways, and (b) establishing new, healthy motor patterns and building strong, stable musculature around problem joints.

          By adding more varied movement, you’ll train your nervous system to maintain better posture. And by improving the way you sit, stand, walk, and move through daily life, you’ll resolve many joint pain episodes without any other intervention. We’ll cover this in more detail in chapter 5.

          Here are some common static postural faults when sitting:

          
            	• The low back rounds, exposing delicate muscles surrounding the lumbar spine to potential strains.

            	• The head protrudes forward, pulling shoulders and upper back out of alignment.20

            	• Shoulders round forward, causing tight chest and anterior shoulder muscles while lengthening and weakening posterior shoulder muscles.

            	• Muscles in the buttocks are “turned off,” and anterior hip muscles tighten.

          

        
        
          2. Movement Quality and Variation

          Movement quality describes how effective you are at performing specific exercises and motions. If you exercise with heavy loads and poor movement quality, you are more likely to hurt yourself. It’s a simple concept to grasp. But improving movement quality requires unpacking the component parts.

          Movement quality is composed of neuromuscular coordination, joint proprioception, and fatigue management. Let’s briefly look at each of these crucial pieces.

          Neuromuscular coordination is the ability of your central nervous system to control muscles while executing complex movements. It’s essential to address in the early stages of training to prevent bad habits. Some examples of bad neuromuscular habits include rounding the low back when hinging (e.g., during the deadlift), falling forward while squatting, and initiating pushing movements (e.g., bench press, push-up) without establishing proper scapula positioning. Many people mistakenly believe that your levels of coordination are set in stone. You’re either born coordinated or not. But that’s not true. By establishing joint stability with targeted corrective exercises and frequently practicing the primary movement patterns, you can improve neuromuscular coordination.

          Joint proprioception describes your ability to sense the position and movement of your body through space. Many acute injuries result from a proprioceptive fault—your muscles flex or elongate when they should be guarding a vulnerable joint. When you build skill around movements that challenge joint proprioception, your ability to protect yourself from injuries improves intuitively. Most targeted joint proprioception training is performed on unstable surfaces such as wobble boards, BOSU balls, or inflatable Swiss balls. However, the scientific literature does not appear to support resistance training on unstable surfaces—at least for trained athletes.21 Unstable environments reduce training loads and force output, which subsequently reduces training benefits. This is why many strength coaches scoff at the idea of instability training altogether. But we shouldn’t throw out the baby with the bathwater. Targeted joint proprioception training certainly has its place in the corrective exercise sector. The good news is you don’t need fancy instability equipment. Dumbbells, kettlebells, and unilateral movements (targeting only one side of your body at a time) provide plenty of instability while also enabling the use of demanding loads for greater improvements in strength, stability, and functional mobility.

          And because all these mechanisms break down when you’re tired, fatigue management should be programmed as well. This includes fatigue-proofing important postural muscles that you can’t afford to have quit on you. For example, muscles in your upper back keep your shoulders in alignment while pressing, pulling, and carrying heavy loads, ensuring the best biomechanical position for strength and preventing injuries to the rotator cuff muscles. Your upper back muscles should be trained using high repetitions from multiple angles so they are never your weak link when performing upper body movements. Studies also show that muscular endurance in your low back (the most common pain point) is more important than muscular strength or mobility.22 When you think about all the supportive work your low back does during the day, this makes sense.

          Considering how all these factors play into strength, mobility, and injury risk, it shouldn’t be a surprise that our bodies break down when all we do is lift heavy barbells. Or run long distances. Or play a sport that places disproportionate stress on one muscle or joint. Whether you consider yourself a bodybuilder, powerlifter, runner, tennis player, golfer, or simply a fitness enthusiast, broadening your scope of activity helps fend off joint dysfunction. But that is the opposite of what usually happens.

          As people age, their scope of activity decreases. They stop playing recreational sports, limit exercise selection to what they deem safe and comfortable, and move through shorter ranges of motion. As injuries and joint pain inevitably crop up, they avoid anything that aggravates their painful body parts—which includes just about everything.

          On the opposite end of the spectrum, multisport athletes enjoy better performance success and reduced injury rates than single-sport athletes. In the 2018 NFL Draft, 29 out of 32 first-round picks were multisport high school athletes.23 While well-intentioned parents and high-priced private coaches continue promoting one-sport specialization, the data indicate otherwise when it comes to reaching stardom—and staying healthy. A study commissioned by the National Federation of State High School Associations showed that single-sport athletes are 70% more likely to suffer an injury than are multisport athletes.24 Why? Because they are at greater risk of suffering repetitive-use injuries: elbow pain from throwing a baseball year-round, shoulder injuries from extended swimming seasons, and stress fractures to shins and knees from nonstop soccer. They also develop lopsided musculature and narrow movement patterns, further increasing the risk of an acute injury.

          For you, high school was probably a long time ago, but the principle still applies, no matter your age or fitness level. You don’t have to play baseball, basketball, and football to prevent injuries or to reach your fitness goals. You just have to train your body to be resilient and keep moving in a variety of ways.

        
        
          3. Muscle Imbalances

          A muscle imbalance occurs when one or more muscles in your body are stronger or larger than others. The term is often used to describe aesthetic bodybuilding imbalances, such as a left bicep that’s bigger than the right. While everyone has some asymmetry in their muscles, imbalances that alter joint mechanics are the real problem. These types of imbalances alter movement patterns, compromise joint stability, reduce mobility, cause chronic pain, and lead to repetitive-use injuries when soft tissues grind against bony tissues. After posture and movement quality, muscle imbalance is the next most common nondisease culprit behind joint pain. In fact, it’s tough to separate posture, movement quality, and muscle imbalances because they’re all linked together.

          Figure 1.3 shows what happens when a muscle imbalance occurs. As you can see, just one component sets off a chain reaction that leads to the development of others. A muscle imbalance alters movement patterns and joint mechanics, which leads to postural faults, excessive compensatory loading on specific joints and muscles, inflammation, pain, and injury. Not only that, but you can jump into the cycle at any point. An injury can kick-start the process just as easily as bad posture or a muscle imbalance. It’s like a spinning merry-go-round; no matter where you step on, the motion takes over and pulls you into the ride. This is often referred to as the cumulative injury cycle. But because pain is present at every step, pain compensation cycle is a more apt term.

          One of the most pervasive myths about muscle imbalances is that you can fix them by stretching. But the research on stretching is not flattering. A 2011 metastudy (study of studies) revealed that stretching has “no significant effect.”25 It gets worse. Stretching before competition or working out impairs performance.26 And worst of all, studies on stretching for injury prevention show not only that it doesn’t help, but that it might actually increase injury risk.27

          
            [image: Circular diagram with arrows connecting eight stages from muscle imbalance to movement compensation.]

            
              Figure 1.3

              Pain compensation cycle.

            
          
          Most of these studies focused on static stretching—holding a stretch for several seconds or longer. To be fair, dynamic stretching—actively moving back and forth through full ranges of motion—seems to have more merit as a precompetition and athletic improvement tool. Stretching has its place. But mobility training, corrective exercise, and adding more varied movement are much more effective strategies. To resolve muscle imbalances, you must not only fix the actual imbalance but address the underlying cause while simultaneously defending against the downstream effects of the pain compensation cycle. It’s not an easy problem to solve. But with an understanding of the process, you can break free from the cycle and get off the merry-go-round.

        
        
          4. Tendinopathy

          While joint pain can stem from injuries to ligaments and cartilage, in most cases, the source is your tendons—the fibrous connective tissue throughout your body that attaches muscle to bone. Because of tendons’ role in the force transfer process, they’re often the first to break down from overuse, causing inflammation, pain, and cell degeneration. This injury process is called tendinopathy. Most tendinopathy cases stem from overuse, while others are caused by a combination of traumatic injury and stressful, repetitive motion.

          The myth that tendinopathy is primarily an inflammation problem is the most destructive belief in all of sports medicine. As you’ll see later in the book, inflammation is often not the underlying problem. In fact, it is a fundamental part of your body’s immune system, designed to heal wounds and defend the body against foreign invaders. In the case of injury, inflammation delivers much-needed oxygen and nutrients to damaged tissue while also clearing out bacteria and dead cells.28 Treatments aimed solely at blocking inflammation are not the solution to resolving your joint pain.

        
        
          5. Arthritis, Aging, and Collagen Degradation

          Arthritis is the leading cause of joint pain and disability in the United States, affecting 23% of adults—more than 54 million people.29 It is a disease characterized by inflammation and degeneration of the joints. Because there are more than 100 types of arthritis, and one or more joints can be affected, differentiating between normal aging and arthritic pain is difficult.

          The two main types are rheumatoid arthritis and osteoarthritis. Rheumatoid arthritis (RA) is an autoimmune disorder in which the body’s immune system attacks its joint tissue. RA patients often depend on medication and targeted physical therapy to mitigate symptoms. Osteoarthritis (OA) is the breakdown of cartilage and other collagen structures within joints. Although injuries can expedite the onset of OA, and it worsens with age, it is not considered a normal part of aging. Weight-bearing joints and the hands are most affected, with increased body weight being a major risk factor.30

          Neither arthritis nor joint pain from aging is a death knell to your fitness goals. Experts from Arthritis.org and the Centers for Disease Control and Prevention agree that staying active is the most important thing you can do to manage symptoms. Anyone with arthritis will tell you, there are good days and bad days. The good days are opportunities to build strength, maintain flexibility, and use your body to its fullest. According to Audrey Lynn Millar, PhD, professor of physical therapy at Winston Salem State University, staying active also “lubes the joint” you’re experiencing pain in, reducing discomfort.31 But it’s not just about managing symptoms. Much of the pain from arthritis and aging stems from collagen degradation.

        
        
          Other Factors

          You may have noticed that sports-related injuries were conspicuously omitted from this list. While injuries do cause pain and will lead to weakness if not healed properly, they are not the main contributors to joint pain. Posture, movement quality, inflammation, and collagen degradation are more common culprits. Besides, most acute injuries have an overuse, posture, or movement fault component that could have been corrected before the injury occurred.

          Less-common causes of joint pain and weakness are gout, autoimmune disorders, connective tissue disease, and chronic pain diagnoses such as fibromyalgia that negatively impact collagen synthesis and lead to chronic inflammation.32

          Body weight is another factor that deserves a mention. Studies show overweight women are four times more likely to develop OA than those with healthy weights. Overweight men are five times more likely to develop OA.33 Each additional pound of body weight adds about 4 pounds of additional pressure on your knees. Only 10 pounds of excess weight puts an additional 40 pounds of pressure on your knees.34 This is a key reason why reaching your ideal body weight is vital to healthy aging.

        
      
      
        Key Takeaway

        Load training is the only therapeutic intervention that addresses all five primary causes of joint pain—posture, movement quality, muscle imbalances, tendinopathy, and collagen degradation. It must be your central strategy for resolving pain now and preventing trouble down the road.

        The causes of joint pain are often mixed and muddy, and how you react to pain triggers is modulated by previous injuries, neural sensitivity, and body mechanics.35 Make no mistake: Joint pain is complex. Even the science behind the five primary causes I outlined here is dense. But I want you to be encouraged, because there is a lot you can do to manage pain naturally and fortify your joints for a
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