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            INTRODUCTION

         

         There is an overwhelming amount of information available to us about training for climbing. The rapid growth of sports culture, bigger and better climbing walls, easy access to climbing-related content, the internet … All have played a huge part in advancing the incredible sport of climbing. However, due to the sheer quantity of information, it’s not always easy to sift through and select the most accurate sources. Most people – and not only in the world of climbing – base their training on word of mouth, what friends or influencers are doing, the ‘no pain, no gain’ mantra, what they’ve always done, or so-called ‘bro science’.

         The aim of this book is to provide quality information for a broad range of readers: from climbers taking the next step in their training (whether they’re climbing F6a or F8a) to coaches looking to optimise their athletes’ training.

         It boasts no revolutionary or magic training methods (although you might be shocked by the science behind some popular methods). Instead, it analyses the sporting needs of climbers from the perspective of exercise and sports science to provide an evidence-based approach to climbing training.

         The first part explains what training is and how different training methods are governed by the physiological and biomechanical processes that occur in the body.

         The second part looks at how to improve specific needs (such as finger strength and forearm muscle endurance) and general needs (basic physical conditioning, pulling strength, pushing strength, strength training for injury prevention, and so on) for the different demands and types of climbing.

         The third and final part, after gathering together all the pieces of the puzzle, suggests the best ways in which you can fit them together. It looks at adjusting training volume and intensity and tapering to encourage supercompensation, all to achieve improved performance, a higher grade, ticking your long-standing project or climbing your dream route.

         To sum up the contents of this book in just a few words, I’d go with my personal training philosophy: ‘don’t train more: train better’. And I’d like to think this book will, in the words of Alvin Toffler, help you to ‘learn, unlearn and relearn’.
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            THE PROCESS OF TRAINING
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         DEFINITION

         To begin, it’s important to set a common understanding of what ‘training’ is. According to Bernal Ruiz (2006), training is a voluntary process that entails a transformation of physical and psychological functional systems. It occurs through the application of external stresses and in reaction to specific internal conditions in the body, and it’s designed to improve performance in a particular situation.

         Let’s break this down into several key points.

         The first thing to note is that training is a process; it is not a one-off session at the wall or the gym. It’s also voluntary, meaning it’s not going to happen while you’re sitting on the sofa, scrolling through social media or talking about climbing at the pub. You have to get out there and train.

         Then we get to the transformation of both physical and, especially in climbing, psychological systems. There’s a clear and proven link between these two factors. Without sufficient physical training, no athlete will ever perform at their best. However, all the physical training in the world means nothing without the motivation, focus or resolution to win, take that next step, stick to the training or give that final push at the end of a race. And vice versa, regardless of how well prepared we are on a psychological level, without physical training, we’ll never reach our full potential. What’s more, with poor physical form, we start to doubt whether we can keep going or make that next move … a vicious cycle that we’d do well to avoid.

         The external stresses and internal conditions are two of the most important factors, and so we’ll look at these in greater depth later on in the book. Basically, training must require genuine effort and the difficulty (technical, physical, psychological, and so on) of training exercises needs to vary according to the climber’s level of training. For example, doing 10 pull-ups is not as hard for a F8a climber as it would be for a complete beginner whose previous hobbies amount to lying on the sofa and eating junk food.

         The final thing to note is that our training should lead to a higher level of performance. If it doesn’t, then something’s gone wrong and we’ll have wasted precious time and energy.

         So, to get better at climbing, we just need to climb more and try harder routes? Unfortunately, it doesn’t quite work like that, and it’s the same for any sport: unless we’re just starting out and don’t climb very often, doing more won’t make us any better and we won’t climb any harder, no matter how hard we try.

         Repeatedly doing any sport with no variation or evolution and, above all, no additional physical conditioning, leads to two possible scenarios: plateauing as we fail to master new techniques, or injury. If we never leave our comfort zone, where we climb and train comfortably, enjoy ourselves, feel proficient and capable, never try too hard or ever get frustrated, we’ll never see any evolution or improvement because we’re always doing the same thing. It would be like trying to train by brushing our teeth or drinking a glass of water. It’s outside of this comfort zone where the magic happens: things evolve, changes occur … However, without the necessary physical conditioning for the demands of our sport, we’ll overload the most commonly used muscles, tendons, and so on. This can lead to excessive wear, agonist/antagonist imbalance and, most probably, to an injury that could stop us from climbing at all.

         So, to climb better we need to train for climbing: we should dedicate our midweek sessions to training at the wall or the gym, and save climbing outdoors for the weekends (unlike many climbers who just tend to climb outdoors).

         INTENSITY AND THRESHOLDS

         How hard should I train? To answer this question, we must first understand the term ‘threshold’. According to the Oxford English Dictionary, it is: ‘a level, rate or amount at which something comes into effect’. Remember that functional adaptations are achieved by exposure to successively greater training stimuli. This is based on the Arndt–Schulz law, which basically states: ‘stimuli that fall short of the threshold have no [training] effect’. This can be seen in the following graph:
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         This graph demonstrates four possible scenarios:

         
	Stimuli below the threshold: no training effect. If our training doesn’t require much effort, if it feels easy, then we’re wasting our time.

            	Stimuli close to the threshold: training effect if repeated, although some authors believe this only has a maintenance effect.

            	Stimuli over the threshold: TRAINING EFFECT. These are the stimuli that we want. They take us out of our comfort zone and require just the right amount of effort. They make us dig deep and give that little bit extra.

            	Stimuli over the maximum tolerance level: risk of overtraining syndrome and injury. If we need a few days to recover from a training session, we’re probably over this level.

         

This should explain how hard to train: just hard enough, neither too little nor too much. As I said in the introduction: ‘don’t train more: train better’. Now let’s look at how our bodies respond to stimuli that exceed the threshold to just the right degree, which is precisely what it means to ‘train’.

         HOMEOSTASIS, GAS AND SUPERCOMPENSATION

         Homeostasis is when the body is in a state of equilibrium. In other words, when synthesis and degeneration are in balance (remember the body is in a constant state of regeneration: from our skin to the cells in our bones). If something, in this case training, disrupts homeostasis, the body will establish a new state of balance through regenerative or anabolic processes. This is known as general adaptation syndrome (GAS), a theory developed by Hans Selye.
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         As seen in this graph, external stress disrupts the level of homeostasis in the body, leading to the inflammatory phase. During this phase, our body releases stress hormones such as adrenaline and steroid hormones such as corticosteroid (of which cortisol is the most well known). These hormones trigger physiological processes that allow us to withstand the external stress – the training – at the expense of ‘damaging’ our body, by creating what’s known as internal stress.

         When the external stress stops, the body tries to recover as quickly as possible. In other words, you’re already recovering in the changing room after your session. To better withstand any similar external stress in the future, the body supercompensates to a heightened level of homeostasis, making you stronger than you were before the training session.

         The bad news is that you’ll lose the resulting adaptations if more stress isn’t applied soon after the supercompensation phase. This is because the body adapts to the actual demands of our everyday lives. Logically, if something isn’t needed and takes energy to maintain, the body will simply get rid of it to best adapt to our day-to-day needs. In even more bad news, the more extreme the adaptations (the harder you train), the faster they are lost because they’re of least use. For example, the external stress that a sprinter would need to shave an extra hundredth of a second off a 100-metre sprint isn’t really that useful for their body on a day-to-day basis. Training is like building a house: it can take years to build, but can be demolished in a matter of minutes.

         That said, we have to be very careful about when we apply subsequent stress. If the body is still in the inflammatory phase, we risk entering a process called catabolism (degradation). If we don’t realise this is happening, we could end up with overtraining syndrome and risk spending far more time at the doctor’s than out at the crag, which is exactly what we don’t what to happen. Luckily, it’s difficult to fall into this trap unless you’re training far too much and far too often.

         
            [image: ]

         

         THE PRINCIPLES OF TRAINING

         The principles of training are a set of rules that help us to develop and manage our training. For me, the most important of these are:

         
	
The principle of active and mindful participation: perhaps the very reason behind this book. Understanding why we do things a certain way when training.

            	
The principle of individualisation: one that is often ignored. It means that any training should be adapted to the trainee’s morpho-functional characteristics and level of ability. In other words, doing something just because it works for a friend is a big mistake.

            	
The principle of specificity: one of the most disheartening. It means that the gains from a certain exercise are not transferable to other situations. For example, training on a bike to improve aerobic capacity won’t dramatically improve your aerobic capacity for long mountain walks. Similarly, the strength gained from doing pull-ups on a bar is only transferable to pulling down vertically on a bar-type hold.

            	
The principle of continuity: as the name suggests, only going to the gym once a month is simply a waste of membership fees.

            	
The principle of variety: training the same things in the same way is not going to work. You can’t just repeat the same exercises for an entire season as the body will adapt and you’ll see no improvement in performance. In the words of Albert Einstein: ‘If you want different results [in our case, improved performance], do not do the same things.’

         

WHAT TO TRAIN

         Now we know what training is, the logical thing to ask is: ‘What should I train?’

         In climbing, as in all sports, there are two types of training: visible training (physical factors) and invisible training (rest, nutrition, psychology, and so on). They are very closely linked and completely interdependent. Let’s look that the specific factors that affect climbing performance:

         
	The technical factor (technique)

            	The psychological factor (motivation, activation or arousal, fear, and so on)

            	The physical factor (the physical condition of the climber)
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         The ability to maximise and synchronise each of these factors is key to achieving the best possible performance.

         This book deals exclusively with the physical factor of climbing. If you want to explore the other two factors, there’s lots of information out there about mental training and technique, although it’s always best to seek advice from a qualified professional.

         In the simple yet meaningful words of renowned American football coach Vince Lombardi: ‘Fatigue makes cowards of us all.’ We could say that in climbing, a sport where these factors are so deeply connected, you need good physical form not only for individual moves but to respond to the wider challenges of any given climb. For example, imagine you’re totally spent on the ninth pitch of a route, graded say F7a, and there are still five pitches to go: one F7b+ and four at F6b or above. It’s going to be a real fight to finish the climb. Imagine you’re also in a pretty committed situation, where you can’t just abandon the route … things are really not looking good. This will of course affect your mental game. So, in this simple example, we’ve already touched on two of the three factors.

         This book will analyse what to train to avoid these situations (at a higher or lower grade, on single or multi-pitch routes, alpine routes, boulder problems, and so on). Simply put, the physical factor is shaped by the following physical qualities: strength, endurance (cardiovascular), speed and flexibility. As you’ll see throughout this book, strength and flexibility are the most important in climbing. Speed, in this context, is determined by strength and technique. Endurance, except when the approach to the crag is so strenuous that poor cardiopulmonary capacity will in fact affect climbing performance, is not a limiting factor per se. In any case, this will all be explored in greater depth.

      

   


   
      
         
            [image: ]

            UNDERSTANDING THE IMPORTANCE OF STRENGTH
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         WHAT IS STRENGTH?

         Strength is the ‘ability to overcome or counteract external resistance by muscular effort’ (Zatsiorsky, 1995). And in the words of Tony Yaniro (the first person to climb F8a): ‘If you can’t do the moves, then there’s nothing to endure.’

         Strength manifests in countless (and at times incomprehensible and unrealistic) ways, and it can be hard to tell what type of strength is involved in any given action. In truth, it all comes down to a single type of strength: maximum strength.

         According to the Oxford English Dictionary, ‘maximum’ is defined as: ‘the greatest amount, extent or intensity possible, permitted or recorded’. Maximum strength sports are usually thought of as powerlifting and weightlifting, which have nothing to do with climbing. But this doesn’t mean that max strength isn’t used in other sports. According to Balsalobre-Fernández and Jiménez-Reyes (2014), in reality, anyone in any sport will try to use as much strength as possible, as often as possible and as fast as possible. To understand this, González-Badillo (2002) gives two examples. Firstly, a marathon isn’t won by the runner with the best endurance but by the fastest runner, as they can move their body more quickly, exert greater force with each step and therefore produce more speed. Secondly, a 100-metre sprint is won by the runner who has spent the least amount of time exerting force, the least amount of time in contact with the ground and who has needed the least amount of time to propel themselves towards the finish line. This would suggest that any given movement in sport is not just about (maximum) strength, but the crucial link between max strength and speed.

         Based on this, we could say any one person has as many different measures of max strength as there are movements or actions in their sport. Maximum strength can therefore be defined as the maximum amount of strength that can be applied by an individual in response to a specific stress or load within a specific movement in sport (Balsalobre-Fernández and Jiménez-Reyes, 2014).

         However, maximum strength isn’t only connected to speed, it’s also closely connected to endurance. This is based on the idea that increasing our maximum strength also increases our submaximal strength. For example, imagine someone who can squat a maximum of 100 kilograms in a single rep (known as 1RM or one-repetition maximum). If they then squat 80 kilograms, they’ll be using 80 per cent of their max strength. If they subsequently increase their 1RM to 160 kilograms, squatting 80 kilograms becomes 50 per cent of their max strength instead of 80 per cent. In other words, it’s the same workload but less effort, meaning they can do more reps at this weight.

         Let’s apply this to climbing. If a climber struggles to do one pull-up, each time they need to pull when climbing they’ll use a very high percentage of their strength, or even their max strength, and they’ll fatigue quickly. If this climber could do a pull-up with say 50 kilograms of added weight, then a pull-up with no added weight wouldn’t be much effort at all and they’d be able to do lots of them. As a result, pulling when climbing wouldn’t be nearly so tiring.

         This clearly shows that greater max strength equals greater endurance – and why strength is the mother of all physical qualities!

         Endurance could also be defined as the ability to keep producing the necessary force to move mass through space over a set period of time. In other words, the ability to produce enough force to move your body at 13 miles per hour if you want to run a two-hour marathon, or to climb a 40-metre overhang without resting on the rope.

         TYPES OF MUSCLE CONTRACTION

         How do muscles contract to generate force? There are three different types of muscle contraction:

         
	
Isometric: the muscle comes under tension but remains the same length. This happens when we push against an unmovable object (like a wall) or when we hold a certain body position (like a lock-off). In climbing, it’s the main type of forearm muscle contraction: when we grip a hold, our forearm flexor muscles contract but remain the same length as we move the rest of our body.

            	
Isotonic: the muscle comes under tension and the length of the muscle changes. Concentric isotonic contractions are when the points of origin and insertion move closer together and enough force is generated to move an object (for example, the upward phase of a pull-up). Eccentric isotonic contractions are when the points of origin and insertion move further apart as sufficient force cannot be maintained or we want to return to the initial position (the downward phase of a pull-up).

            	
Auxotonic: this is a mixture of all the above, which is what happens in reality in all sports. With auxotonic contractions, a muscle could start off under isometric tension, instantly switch to concentric and then back to isometric or to eccentric, depending on how the action or movement evolves. Muscle contractions like to mix things up a little!

         

TYPES OF MUSCLE FIBRE AND RECRUITMENT

         Sticking with types … Each muscle contains different types of fibres. The body decides which fibres to contract or recruit depending on the action that we want to perform.

         
	
Type I fibres: also known as slow-twitch, aerobic or red fibres. These muscle fibres are used for actions like walking or jogging that don’t require a sudden burst of energy. They mainly use the aerobic energy system, and they are red because they contain red blood cells. As such, they’re highly vascularised with a large number of capillaries for the supply of blood and nutrients, and they are highly resistant to fatigue.

            	
Type II fibres: also known as fast-twitch, anaerobic or white fibres. These include the subtypes IIa, IIb and IIx. Basically, IIb fibres have a higher recruitment threshold than IIa fibres, meaning they’re only activated in more intense muscle contractions, and IIx fibres are indeterminate (they’re transformed into IIa or IIb fibres as needed). Type II fibres mainly use the anaerobic energy system and are white because they don’t need the oxygen that is carried in red blood cells to produce energy. Although they can produce lots of energy, they fatigue much more quickly than type I fibres.

         

The percentage of type II fibres in our muscles is determined by our genetics. Through training, we can change type II muscle fibres into type I, but there’s no scientific evidence that we can change type I into type II. This can be problematic in sports that require both strength and endurance, such as mountaineering. A mountaineer needs lots of type I fibres to get them through gruelling approaches, long routes and descents, but they also need type II fibres to do technical and difficult moves while carrying all their gear.

         To adjust the percentage of each type of muscle fibre to best suit our needs, we need to follow an effective and well-designed training plan. We’ll look at this in more depth after piecing together the other parts of the puzzle.

         CAUSES OF FATIGUE

         Why do we run out of steam? Why does our strength fail us? Why can’t we maintain our energy levels? What turns off the supply? Firstly, it’s important to distinguish between the type of fatigue caused by an 800-metre route, after a four-hour approach with 1,500 metres of elevation, and the type of fatigue caused by a six-move boulder problem. Secondly, it’s important to distinguish between general or central fatigue and peripheral or local fatigue. Even then, it’s not that simple, and in reality there are many factors that can contribute to fatigue (Cairns, 2013):

         
	
Build-up of lactate: although in the past lactate has been blamed for causing fatigue, recent studies suggest that neither intracellular nor extracellular lactate reduces performance.

            	
Metabolic acidosis: at body temperature, acidosis reduces the ability to generate force, it significantly reduces the speed of muscle contractions and it causes a slight loss of calcium sensitivity on a cellular level.

            	
Muscle hypoxia: high-intensity muscle contractions need a good supply of oxygen to be sustained over time. Hypoxia refers to a lack of oxygen, where the muscle runs out of oxygen and can’t draw any energy from its fuel supply. The muscle then competes with the brain for oxygen, lowering the brain’s oxygen supply and leading to central fatigue.

            	
Phosphates: high-intensity exercise depletes adenosine triphosphate (ATP) and creatine phosphate (PCr) energy reserves, increasing the presence of inorganic phosphates. This affects the function of contractile proteins, inhibiting the production of force and speed.

            	
Carbohydrate availability: the availability of muscle and liver glycogen stores is a key factor in central fatigue but has little effect on local fatigue.

            	
Build-up of hydrogen ions (H+): there’s strong scientific evidence that the acidosis caused by a build-up of hydrogen ions significantly inhibits force, power and shortening velocity in muscle cells.

            	
Build-up of ammonium: the production of ammonium has also been linked to fatigue. Ammonium is produced when concentrations of ATP/PCr fall below critical levels and branched-chain amino acids are catabolised. This occurs in high-intensity training (for example, strength training, sprints, powerful boulder problems). In these cases, ammonium build-up is partly responsible for and an indicator of local muscle fatigue, and it can also contribute to central fatigue (Balsalobre-Fernández and Jiménez-Reyes, 2014).

         

However, between a movement command leaving the cerebral cortex, travelling through the motor neurons in the spinal cord, entering the muscle cell and arriving at the actin and myosin muscle fibres, there are many different places where fatigue could appear. As such, in reality we should be thinking about neuromuscular fatigue.

         MUSCLE FAILURE: IS IT REALLY NECESSARY?

         The ‘no pain, no gain’ mantra, training until you can’t do another rep or move … Is training to failure really necessary? Before we decide, let’s look at some scientific evidence:

         
	Training to failure causes excessive fatigue, the stimulus creates muscle fibre transformation (IIx to IIa) and lowers the rate of force development (RFD) (Andersen and Aagaard, 2010; Marshall et al., 2011; Schuenke et al., 2012; Pareja-Blanco et al., 2017).

            	Training at half the possible number of reps leads to greater intra-set speed, lower performance loss and better neuromuscular recovery post-training. It results in less hormonal stress (cortisol, prolactin, GH, IGF-1), less muscle damage (creatine kinase (CK)) and a lower reduction in heart rate variability and complexity (HRV/HRC) post-training (González-Badillo et al., 2016).

            	Pareja-Blanco et al. (2017) compared the strength gains in two groups tasked with training squats: one group trained at half the possible number of reps, at 20 per cent velocity loss (VL20), while the other group trained at 40 per cent velocity loss (VL40), almost to muscle failure. Both groups made the same strength gains, but VL20 showed greater improvement in the countermovement jump test and VL40 showed greater hypertrophy with more type IIx to IIa muscle-fibre transformation.

         

So, what do we think? To build strength, it seems obvious that we should steer well clear of muscle failure, high levels of fatigue and the ‘no pain, no gain’ approach. (Don’t worry if you don’t know what velocity loss or RFD is, as we’ll look at these later on in chapter 7.)

         Training for any sport (with the exception of bodybuilding and very few others) should focus on the maximum performance of each rep, set and exercise. If we train to failure or exhaustion, fatigue will significantly limit the intensity at which we’re able to perform these actions: we won’t be able to perform at maximum intensity because we’re tired. This doesn’t just apply to intra-session fatigue: intra-microcycle fatigue, day-to-day fatigue and inter-session fatigue also have a significant effect. We should train in a way that creates the least possible fatigue so that we can come back and give it our all in our next session. As Yoda says: ‘Do … or do not. There is no try.’ It’s all or nothing: maximum intensity or it’s not worth it. And you can’t do this when you’re tired.

         WAYS TO DEVELOP STRENGTH: HYPERTROPHY AND NEURAL

         We can all agree that Adam Ondra and Arnold Schwarzenegger are both really strong, but they couldn’t look any less alike. This is because they use different training methods.

         One of the aims of this book is to debunk the idea that you should only train strength if you want to look like Arnie. Traditionally, we’ve viewed bodybuilding practices as the only type of strength training and physical conditioning, leading to unwanted weight gain and perpetuating the myth that weight training makes you slow and heavy. Fortunately, this is gradually starting to change.

         
             

         

         There are a few different options for making our muscles stronger:

         
	
Hypertrophy (sarcoplasmic/aesthetic or myofibrillar/functional): enhancing contractile capacity by increasing the size of muscle fibres and contractile proteins (actin and myosin). Larger muscles … just like Arnie.

            	
Hyperplasia: increasing the number of muscle fibres instead of the size. However, there’s no evidence that it’s possible to increase the number of muscle fibres in human beings, so this isn’t an option.

            	
Neural hypertrophy: the best option for climbers. The following analogy can explain this type of training. A Ferrari won’t use its full horsepower to drive around a city; it’ll save maximum power for overtaking or racing. Our muscles are similar: they have a set number of muscle fibres (horsepower) and will use more or less of them as needed. The difference, and the problem, is that when some of these fibres aren’t fired up or recruited, they’re still there but we can’t use them. This is where neural hypertrophy comes into play. It increases the pool (quantity) of fibres that are activated or innervated by a single motor neuron, aiming to maximise the innervation ratio and make use of every last gram of muscle. Greater fibrillar recruitment requires a more intense signal to be transmitted from motor neurons to muscle fibres. This electrical impulse is known as the action potential. We can’t make our nervous system transmit a stronger action potential to the muscle fibres, but we can make it send more action potentials per unit of time. This is how we can recruit new fibres and get stronger without getting heavier.

         

The following table shows the key variables of strength training (adapted from Benito, 2008):

         
            
               

	Rate of protein

                degradation (INTENSITY)
            
                        
                        	Mechanical workload

                (REPETITIONS)
            
                        
                        	Total amount of degraded

                proteins (HYPERTROPHY)




	Low (<60% 1RM)
            
                        
                        	High (15+)
            
                        
                        	Low



	Moderate (60–85% 1RM)
            
                        
                        	Moderate (6–12)
            
                        
                        	High



	High (85–100% 1RM)
            
                        
                        	Low (1–4)
            
                        
                        	Low







         

         As the table shows, both a high number of reps with lighter weights and a low number of reps with heavier weights will achieve a low degree of hypertrophy. And since the aim of strength training for climbing should be to improve our strength-to-weight ratio, we should be training as per the last row of the table: heavy weight and low reps.

         STRENGTH TRAINING FOR INJURY PREVENTION

         Is strength training also useful for injury prevention? Absolutely. Let’s use another car analogy. Imagine driving a 70-horsepower car over a mountain pass. You’ll be in a very low gear, going very slowly, burning a load of fuel and pushing the revs into the red. If you do this often or you want to go faster than the car can handle, you’ll risk blowing the engine. Then think back to our Ferrari: with 500 horsepower, it will cruise over the pass at 60 miles per hour and at barely 2,000 revs per minute. Basically, a lot faster and with a lot less effort: it’s unlikely you’ll blow the engine. The same applies with the human body and the idea behind maximum strength training: the stronger you are, the less relative effort will be required for the same workload. Imagine a weaker and a stronger climber trying a hard move: the weaker climber is less likely to do the move, they’ll fatigue faster and to a higher degree, will inflict greater damage on their muscles and tendons, and will be more likely to injure themselves.

         Let’s take a look at some scientific research:

         
	A study performed by Lauersen et al. (2014) analysed 26,610 subjects and a total of 3,464 injuries. It concluded that an appropriate strength programme was the most effective way to reduce injury, leading to a 30 per cent reduction in the number of injuries and a 50 per cent reduction in injuries related to overloading. Multicomponent and proprioception training programmes had a moderate effect but were significantly less effective than strength training. In turn, stretching proved to have no effect whatsoever on reducing injury.

            	A study performed by Malone et al. (2019) explored the link between training load, physical condition and injury in amateur team sports (two to three training sessions a week). Participants who were relatively stronger (strength-to-weight ratio), faster over 5-metre, 10-metre and 20-metre sprints, and able to do more sprints in a short period of time showed greater tolerance of higher training loads and were less likely to injure themselves than participants with less well-developed physical qualities.

         

These findings suggest a new paradigm that many people are still unaware of: strength training is a more effective means of injury prevention than stretching. If this is news to you, steady yourself for the findings of Jenkins et al. (2016). They concluded that higher training loads (80 per cent 1RM) lead to greater strength gains as they produce greater neural adaptation than lower training loads (30 per cent 1RM). So, training heavy is even more effective than training light and much more effective than stretching for injury prevention. In short, it is our focus on strength training that will help minimise the risk of injury. We can do this in two ways:

         
	
Training to maximise climbing performance: if a climber can hang an 8-millimetre edge, using a 22-millimetre edge will cause minimal stress on their muscles and tendons. However, for novices or climbers at lower grades, using a 22-millimetre edge could be a huge challenge (even with feet on) for both the climber and their tendons. So, by training to maximise performance, we’ll be less likely to injure ourselves.

            	
Training to prevent/correct strength imbalance: like any other sport, climbing involves the repetition of a specific set of movements or actions (for example, gripping holds, pulling up, pulling over). This means that the muscles used to perform these movements (agonists) become stronger. As these muscles increase in strength, they exert an increasingly strong pull on the corresponding joint. If the muscles that stabilise these joints (antagonists) can’t respond with sufficient opposing force, this imbalance will result in joint instability. In turn, this can lead to poor posture, contracture or spasm in the antagonist muscles as they attempt to stabilise the joint by resisting the pull of the agonist muscles, and a significantly higher risk of injury.
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