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         Mina Leslie-Wujastyk has been climbing for 30 years and has a keen interest in everything to do with our sport. She qualified as a physiotherapist in her early 20s but instead pursued a career as a professional climber thanks to support from her sponsors at that time. She has climbed all over the world, both on rock and in bouldering competitions for the GB Climbing team at many world cups; she was ranked ninth in the world for women’s bouldering in 2013. However, climbing outside has always been closest to her heart. Mina has sport climbed up to F8c and bouldered up to Font 8b. In 2017, she studied a foundational course to become certified as a nutritionist, followed by a further two years in postgraduate study of sports nutrition under the International Olympic Committee. Alongside this she is certified as an intuitive eating counsellor. Mina has worked solo and has also supported clients with nutrition services at Lattice Training, the world’s leading climbing coaching company. In 2024, she published her first paper in the Journal of Science in Sport and Exercise which focused on nutrition for female climbers. Mina lives in the Peak District with her husband David Mason and their two children.
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            A word from the author

         

         I don’t really believe in prescriptive meal or nutrition plans per se; for many of us, tight instructions on what to eat can be counter-productive. While, in the short term, a plan may feel like it solves a problem or gives us an answer to a question, it will not give us the tools to support our body in the long run through life’s inevitable changes. There needs to be more understanding, depth and nuance.

         Early on in my nutrition studies I was introduced to principles and methods as two ways of understanding and implementing what we know about nutrition. Understanding the key principles that underpin evidence-based nutrition knowledge is, in my opinion, the best starting point. That is why this book has an educational feel. I want you to understand the why of what I advise you to do. I want you to understand the basic principles and the evidence that supports these principles, so that you have the confidence and the reference points to trust in your personal process.

         There are many methods to choose from. You might be vegan, you might have an allergy, you might not like certain foods, you may love or hate cooking, you may have lots of time or be very time poor, and, of course, culturally there are many diverse ways of eating, cooking and enjoying food. Climbing disciplines and ways of training for climbing also vary and may require different methods. There is a method that will work optimally for each of us, but, although these may look very different, they should all connect back to the principles of evidence-based sports nutrition. This way of thinking gives you options, flexibility and – most importantly – informed autonomy over your choices.

         The aim of this book is to serve as a platform for expanding your knowledge base; a core nutrition text for climbers. A book that will give you a long-lasting understanding of nutrition principles for climbing as well as plenty of tools and methods that you can use to support yourself in your climbing – and non-climbing – life. It will help you to navigate the plethora of nutrition fads out there and to be confident in the decisions you make for your body.

         
            ***

         

         Now, a bit about me, about where my knowledge comes from and where my scope of practice lies. My undergraduate degree was in physiotherapy, but a few years later I studied a foundational course to become certified as a nutritionist, followed by a further two years in the postgraduate study of sports nutrition under the International Olympic Committee. Alongside this, I certified as an intuitive eating counsellor. I have worked solo and also supported clients with nutrition services at Lattice Training, and in 2024, I published my first paper in the Journal of Science in Sport and Exercise which focused on nutrition for female climbers.1

         However, I am not a medical professional and as such cannot expand information in this book to include any medical situations where nutrition plays a role; this would be the role of a dietitian. My area is very defined within sports nutrition. If you have overlapping needs – for example, you are a climber but also diabetic, or you have irritable bowel syndrome – I recommend you consult a dietitian.

         My knowledge of nutritional science has viiialways and will always be in the context of a lifetime of my own climbing and pushing my performance. I have competed internationally, and bouldered and sport climbed all over the world to a high standard; in all these avenues, I have pushed my body hard. I hope that sharing my knowledge on nutrition will help you navigate this somewhat confusing area of climbing performance that has the power to unlock your further potential.
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         Before studying the subject myself, I made many mistakes with my own nutrition. In particular, I would like to touch on my personal experience of relative energy deficiency in sport (REDs). This book is not about me, but it feels relevant to highlight that I have navigated the journey through REDs because it affects my perspective on sports nutrition and therefore, inevitably, the feel and content of this book. From diagnosis to recovery and beyond, I learned – and am still learning – so much about the nuances of the human body, nutrition, food, identity, body image and much more. While lighter is not always better, strength-to-weight ratio does still have a role to play in climbing performance, and reconciling these two somewhat conflicting concepts is no small task. My personal REDs experience fundamentally changed my outlook on nutrition for climbing and I hope that this book is able to communicate some of the key messages that have, over time, become central to how I think about food and eating. With a sporting culture that has deeply ingrained ideas about body weight and image, climbing still has a lot of room for growth and I hope that this book can make a contribution to that.

         
            References

            1. Leslie-Wujastyk, M. & Gibson-Smith, E. (2025). ‘Nutritional considerations for female rock climbers’. Journal of Science in Sport and Exercise, 7, 28–39. https://doi.org/10.1007/s42978-023-00267-4
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            Introduction

         

         Nutrition is a fundamental part of climbing training, performance and recovery. Optimal nutrition practices help support climbing on the day as well as long-term development in the sport. Good nutrition is also important for health and emotional well-being, with social connection and food enjoyment being crucial parts of the full picture. There is a lot to understand and navigate within this topic, not to mention the numerous fad diets and food marketing that promises the world. So, where do we start?

         Recent research suggests that climbers are missing the mark with their nutrition. Studies have shown that an overwhelming number of climbers are not eating enough to meet their energy needs, may be suffering from low energy availability, are undereating carbohydrate in particular and are potentially low in some micronutrients such as iron.1 Is this suboptimal nutrition practice driven by misinformation, lack of information, intentional restriction or unintentional under-nutrition?

         In reality, it’s likely a bit of everything.

         It’s fair to say that climbing culture has coveted the lean and light physique for as long as many of us can remember, and, while it is impossible to get away from the weight-sensitive nature of the sport completely, there is a shift happening. Gradually, the narrative is getting more nuanced, more informed and more sensible. Climbers are becoming increasingly savvy; realising that endless restriction and the search for lightness are not conducive to long-term development in climbing performance. Slowly, as a community, we are getting stronger and we are learning to eat to climb.

         Let’s set the scene for a continued narrative around positive nutrition for climbing. This means a focus on adding, not taking away; boosting the system rather than following a reductionist approach. It isn’t possible to do a nutrition ‘quick fix’ in one meal, one snack or from one day of eating. It’s consistency over time that makes the difference. It’s just like training for climbing: you don’t get strong fingers after just one fingerboard session, but if you turn up to your fingerboard consistently for six months, the gains will come. Similarly, being consistent with positive, supportive nutrition most of the time will reap benefits in the long term. This allows for flexibility around food which is vital for practical, social, cultural, emotional and psychological reasons.

         This is because food – and eating – is a biopsychosocial entity; it is not as simple as just fuel. Food can be used positively in different ways in different contexts. For example, a climber might use Haribo sweets before or during a long redpoint or multi-pitch; we may think of sweets as ‘unhealthy’, but in this context they are quick-acting, smart nutrition. A big plate of vegetables is very nutritious with lots of vitamins and minerals, but it is probably not the ideal choice just before a climb as it will make you feel full and there is a large digestive load from all the associated fibre. Chocolate biscuits are an appropriate choice for enjoyment and social connection – after all, who doesn’t love a cup of tea and a biscuit with friends?

         Another important part of understanding nutritional science for any sport is acknowledging that it is ever evolving. New research is conducted all the time to question, develop xand expand on what is considered current knowledge and understanding. There are literally hundreds of thousands of research studies looking at sports nutrition and exercise metabolism, and it is from these – and the emerging research into climbing nutrition specifically – that we can find the answers to how best to fuel and recover.
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         In this context, and before reading what this book has to offer, it is important to discuss the concept of evidence-based nutrition and why it is so important. Evidence-based nutrition means nutritional strategies that are underpinned with a good level of high-quality evidence to support their efficacy. One study cannot determine a solid answer, but a body of evidence can be more revealing. When looking at research, it helps to understand the hierarchy of evidence; some research is more compelling than other research. Essentially, the type of study or review and how well it is done will determine how much weight it holds.

         At the bottom of the pyramid in figure 1 (above), there are animal and in-vitro (meaning test tube or dish) studies. While these are a great and less expensive way to investigate biological mechanisms, the results cannot be extrapolated to humans or real-life situations. Often research begins here in preliminary stages before moving to another type of study.

         Next there are observational studies. In these, information about groups of people and their dietary intake or patterns is collected and associations can be drawn. Often, a group of people are observed over a certain time period, either prospectively or retrospectively, to gather data. While observational studies can find strong associations, the reason they sit where they do in the pyramid is that they do not find conclusive cause and effect. This is because there may be confounding factors at play, for example, hypothetically if vegans are found to have a longer lifespan this could be due to their food choices, but they are also a group of people who are likely to make other health-promoting life choices such as not smoking.

         The next level up is intervention studies, the classic of which is the randomised xicontrolled trial (RCT). These involve (as the title suggests) an intervention, which is essentially a change or treatment imposed by the researcher and a control group. This type of research, when done well, can elicit a cause-and-effect result.
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         Finally, there are meta-analyses and systematic reviews. These are studies of studies. They look at all the research in a given area, evaluate the quality of all the studies and draw overall conclusions. These are really useful as there are often many studies on a topic, all with varying quality and conflicting results.

         There will be a strong emphasis on evidence-based knowledge in this book to build trust in the recommendations and provide signposting (via references) for more information if desired. Of course, as with any subject, there are changes over time as new things are tested and discovered, so it is important to keep an open mind.

         While evidence-based science is really important, context and lived experience are also paramount. That’s why this book includes ten stories from climbers of a variety of backgrounds, disciplines and experiences. These stories are ghostwritten by me based on interviews and the aim is to show more depth, nuance and context for various nutritional approaches and journeys. Not all the nutritional approaches taken by these climbers are completely evidence based or ideal; in fact, some are less than ideal! But, as readers, we can learn from their shared experience. Importantly, these stories are generous contributions to opening up the narrative that we have around food and eating in climbing.

         Annoyingly, the answer to a lot of nutrition questions is, ‘Well, it depends …’. The purpose of this book is to help you gain a deeper understanding of nutrition in the context of climbing and all its many considerations. To give you the power and the knowledge to answer the questions you have, make informed choices and be flexible in what you eat to fit the needs of the moment, in the context of long-term benefit.xii

         
            References

            1. Mora-Fernandez, A., Argüello-Arbe, A., Tojeiro-Iglesias, A. et al. (2024). ‘Nutritional assessment, body composition, and low energy availability in sport climbing athletes of different genders and categories: A cross-sectional study’. Nutrients, 16(17), 2974. https://doi.org/10.3390/nu16172974;

    Michael, M.K., Joubert, L. & Witard, O.C. (2019). ‘Assessment of dietary intake and eating attitudes in recreational and competitive adolescent rock climbers: A pilot study’. Frontiers in Nutrition, 6. https://doi.org/10.3389/fnut.2019.00064;

    Chmielewska, A. & Regulska-Ilow, B. (2023). ‘The evaluation of energy availability and dietary nutrient intake of sport climbers at different climbing levels’. International Journal of Environmental Research and Public Health, 20(6), 5176. https://doi.org/10.3390/ijerph20065176;

    Sas-Nowosielski, K. & Judyta, W. (2019). ‘Energy and macronutrient intake of advanced Polish sport climbers’. Journal of Physical Education and Sport, 19(3), 829–832. https://doi.org/10.7752/jpes.2019.s3119;

    Monedero, J., Duff, C. & Egan, B. (2023). ‘Dietary intakes and the risk of low energy availability in male and female advanced and elite rock climbers’. Journal of Strength and Conditioning Research, 37(3), e8–e15. https://doi.org/10.1519/JSC.0000000000004317;

    Gibson-Smith, E., Storey, R. & Ranchordas, M. (2020). ‘Dietary intake, body composition and iron status in experienced and elite climbers’. Frontiers in Nutrition, 7. https://doi.org/10.3389/fnut.2020.00122;

    Neufeld, E.E. & Meyers, M.C. (2018). ‘Nutritional status of rock climbers.’ Medicine & Science in Sports & Exercise, 50(5S), 303. https://doi.org/10.1249/01.mss.0000536080.40813.28

         

      

   


   
      
         
1
            PART 01

            PRINCIPLES

         

         
            
[image: ]KATHERINE CHOONG ON NORDIC FLOWER (L1+L2), FLATANGER, NORWAY. © KEITH SHARPLES

            

         

      

   


   
      
         2

         
            
[image: ]EVENTYRBLANDING, FLATANGER, NORWAY. © KEITH SHARPLES

            

         

      

   


   
      
         
3
            01

4
            Energy: eat to perform

         

         Why is energy such an important concept in nutrition?

         Energy is the foundation of good nutrition and provides the basic opportunity for us to use our bodies for things like climbing. Optimising nutrition should begin first and foremost with ensuring that there is enough energy in the system. For example, there is no point in speculating about ideal macronutrient ratios or meal composition if there is not enough energy going in.

         To be able to maximise our performance in climbing and the adaptations gained from any training, energy availability for climbing and training must also be maximised. This is a long-term view; the ability to respond physiologically and become a better athlete is dependent on the quality, intensity and volume at which we can expose our body to a stimulus – climbing, or training for climbing, in this case. This will be greater, both long and short term, if energy is not a limiting factor in our sessions or in recovery from sessions. Recovery, both within and between sessions, is a crucial part of this picture. Better and faster recovery means higher quality, more volume and more intensity is possible in a given time frame, and thus greater adaptation and progression over time. Not only will our physiological adaptation be maximised with this approach, but when we have more available energy to practise the sport, we also get more time to hone the technical elements.

         The basic premise of this perspective on energy, and nutrition in general, is to think about what can be added rather than taken away. Try to steer towards a mentality of boosting your system, and away from the reductionist approach of minimum effective dose. In many sports, and particularly in climbing, this may require a paradigm shift from what has been the sport’s cultural norm for some time.

         Energy systems in climbing

         So, how is energy used when we climb? There are three main energy pathways in our cells that are used when exercising. They all have different ways of making ATP (adenosine triphosphate), a unit of energy, which our muscles can then use to create force. Which pathway is most dominant will depend on the intensity and duration of the effort in that moment: climbing can be lower intensity and continuous, or shorter, higher-intensity bursts of effort, or a combination of both of those things. It is not an on/off switch between these different systems but more of an interchangeable dominance depending on demand.

         
            → Phosphocreatine system (PCr)

            The PCr system is the fastest way to get energy as it uses readily available creatine phosphate in a cell to create ATP. It is fast but limited in availability and slow to replenish. The PCr system is used in short, hard bursts of effort, especially in the first ten seconds. Think about maximal-effort moves, or a deadlift or a sprint.

            → Anaerobic glycolysis

            In anaerobic glycolysis, the cell uses glucose (from carbohydrate) to create ATP when no oxygen is present and the intensity demand is high. This system will take over dominance from the PCr system after the initial burst and it can sustain energy provision for up to two minutes. Think about hard boulder problems or a series of challenging moves on a route.

            → Aerobic glycolysis

            Aerobic glycolysis uses both carbohydrate and fat to create ATP in the presence of oxygen. This is the most sustainable and efficient way to create energy but requires lower intensities of effort. Think about 5walking to the crag, easier sections of climbing or recovering between bouts of higher-intensity work.

         

         The objective intensity at which we switch energy system dominance is also dependent on our strength and fitness; one person may complete a certain climb with aerobic system dominance, while another might be using more of their anaerobic pathways on the same climb. This is dependent on our aerobic threshold (the maximum intensity at which we could indefinitely continue using aerobic glycolysis to create ATP), particularly in the forearms as these are often the limiting muscle groups for climbing performance. This threshold, when describing the use of the finger flexors in climbing, has been coined critical force.1

         Energy intake

         The energy used by the body to climb – and for everything else that goes on behind the scenes to exist and function – has to come from somewhere: food. Energy intake describes the energy value of the food that we eat. Energy availability describes the amount of energy intake we need to allow our body to function optimally – before accounting for the energy needs of exercise. This is discussed in more detail in chapter 11. Making sure there is enough energy availability is crucial for our health and performance. It is the starting point in terms of understanding what we need from the food we eat and how we can use nutrition to feel and perform better.

         Energy intake from food is measured in kilocalories (kcals) and, although it would be great to offer a simple answer for how much we need to eat, it is something that is constantly in flux.i There are methods that can be used to estimate our needs, but that is all they are, estimations. If they are used, it must be as a starting point rather than as an absolute figure to stick to. The energy needed for any given day or period of time will be highly dependent on multiple factors such as our activity level and relative fitness, body temperature, environment (for example, altitude) and previous food intake, as well as body size, composition, age and biological sex.

         As a very general concept, if we eat less than we expend, weight loss may occur (fat and muscle loss), and if we eat more than required then we might gain weight (fat, or muscle if training stimulus is present). This ‘calories in versus calories out’ concept is widely used to describe the balance of energy between consumption and expenditure within the body and, while it does have foundation based on the rule of thermodynamics, it oversimplifies what is going on in the body and can be misleading if followed too rigidly in practice.

         By this rule, as mentioned above, any deviation from perceived energy balance – the matching of estimated input and output – would result in weight loss or gain. Due to the flux of both sides of this equation, and the elaborate physiology of the body, it can be more complex than this. It is helpful to think of energy intake requirements as a range rather than an absolute figure. For example, increasing energy intake may lead to increased climbing energy and output, and up-regulation of certain bodily functions (thus increasing one side of the equation unknowingly) rather than weight gain, and, conversely, a reduction in intake may lead to down-regulation of certain bodily functions and reduced energy in climbing, rather than immediate weight loss.6
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         7The body is highly adaptable and dynamic, especially in an athletic population, making it key not to distil these concepts down too much. This is compounded by the reality that measuring both intake and output of energy is very difficult and often inaccurate. Nuance and flexibility, alongside knowledge, are vital in gaining a functional and optimal approach to energy intake.

         Measuring energy needs

         In an ideal world, methods with higher accuracy such as indirect calorimetry – a non-invasive method that measures gas exchange – would be used to measure base-level energy needs, but, in a real-world situation, this is not always possible. As a starting point, resting energy expenditure (REE) can be calculated more practically by using one of a number of equations, depending on the availability of measurements and metrics. One way these equations differ from each other is that some consider body composition – relative amounts of fat and fat-free mass – while others do not. In an athletic population, such as climbers, where muscle mass (part of fat-free mass) is often higher than in the general population, an equation that takes into account body composition (if known) will likely be more accurate. Muscle mass is more metabolically active than fat mass and, as such, having more of it will mean a higher energy expenditure even at rest. In the case of climbers with higher muscle mass, equations that do not include body composition will often come out with a lower estimate than those that do due to this difference, leaving the climber with a concept of their energy needs that may be too low. Figure 2 presents the three equations found to have the most reliability in athletes and climbers, along with an example.2

         
            Figure 2: Example equations for measuring REE.ii

            The following examples use a 30-year-old male climber; 180 centimetres tall, weighing 80 kilograms with a fat-free mass of 68 kilograms (15 per cent body fat).

            ten Haaf (2014) – weight-based (doesn’t account for lean mass):

REE (kcals/day) = (11.936 × weight in kg) + (587.728 × height in m) – (8.129 × age in years)

+ (191.027 × sex (M=1; F=0)) + 29.729
Example REE = 11.936 x 80 + 587.728 × 1.8 - 8.129 × 30 + 191.027 × 1 + 29.279

                        = 1,989 kcals/day

            De Lorenzo (1999) – weight based (doesn’t account for lean mass): 

REE (kcals/day) = -857 + (9.0 × weight in kg) + (11.7 × height in cm)
Example REE = -857 + (9 × 80) + (11.7 × 180)

                        = 1,969 kcals/day

            ten Haaf (2014) – fat-free-mass based (accounts for lean mass):

REE (kcals/day) = (22.771 × FFM in kg) + 484.264
Example REE = (22.771 x 68) + 484.264

                        = 2,033 kcals/day

         

         8If body fat percentage information is available, the results of REE equations can also be checked against energy availability thresholds. These are the thresholds under which a person is likely to have dysfunction – both health and performance – due to insufficient energy availability. The thresholds are currently understood to be no lower than 30 kilocalories per kilogram of fat-free mass for women, and no lower than 9–25 kilocalories per kilogram of fat-free mass for men.3

         For the example individual in figure 2, this means ensuring that their daily intake – not including calories for any activity or exercise as these must be added on top – must ideally not be below 1,700 kilocalories.

         
            Figure 3: Total energy expenditure.

            EXERCISE ACTIVITY THERMOGENESIS

            → The energy cost of exercise, such as climbing or training.

            → Varies depending on the intensity and volume of exercise.

            NON-EXERCISE ACTIVITY THERMOGENESIS (NEAT)

            → The energy cost of non-exercise activity, such as standing, walking or working.

            → Varies depending on the intensity and volume of occupational activity and general lifestyle.

            THERMIC EFFECT OF FEEDING

            → The energy cost of digesting food.

            → Varies depending on the amount and composition of food.

            RESTING ENERGY EXPENDITURE (REE)

            → The energy cost of background basic bodily functions at rest, such as breathing, pumping blood around the body, maintaining a stable body temperature and hormone production.

            → Varies depending on age, height, body mass, body composition and biological sex.

         

         It is worth mentioning that these equations are quite dated and lack reliability, but we do not currently have new options.4 They offer starting points, estimates for our baseline energy needs; the energy required by our body to perform basic bodily functions such as breathing, pumping blood around the body, maintaining a stable body temperature and hormone production. Any activity, however small or large, must be added on top of this, adding yet another layer of estimation (see figure 3, adapted from Hills et al., 2014).5

         There are some estimations in the literature for the energy cost of climbing, but these values can vary a lot depending on the relative difficulty of the climb, our ability relative to that difficulty, our familiarity with the climb and how steep the climb is.6 Bear in mind that these numbers are all rough estimates and are therefore open to a reasonable level of inaccuracy, especially in sports such as climbing where energy needs vary so wildly and our understanding of them is not concrete.

         Given that there isn’t a gold-standard way to determine the energy requirements of climbing in all its varieties and forms, a very simple (but also very rough) way to estimate the energy needs of a day is to use what is called a physical activity level (PAL) multiplier. This essentially multiplies the REE value. For example, a restful day with no exercise at all might have a multiplier of 1.2 (remember, the REE alone represents zero activity, just basal requirements at full rest), a light climbing day might use a multiplier of 1.3 or 1.4, and so on. These multipliers must include all activity in the day, not just climbing. Consider any other activities such as dog walking, running or cycling to work as well.

         Using this strategy of estimation, our 9example climber might use something like this to get some starting ideas around his energy intake levels:

         
            Rest day (full rest) = PAL of 1.1–1.3

            Light day (a light climbing session) = PAL of 1.3–1.5

            Moderate day (one or more high-intensity or longer-duration sessions) = PAL of 1.5–1.7

            Heavy day (high-demand day with multiple high-intensity and/or longer-duration sessions) = PAL of 1.7+

         

         And using his REE from the ten Haaf equation (which accounts for lean mass), the resulting figures would look something like this:

         
            Rest day = 2,236–2,643 kcals

            Light day = 2,643–3,050 kcals

            Moderate day = 3,050–3,456 kcals

            Heavy day = 3,456+kcals

         

         These are really rough ranges, but they can provide a starting point from which our example climber can then experiment. Bear in mind that the body is dynamic and adaptable, so these numbers will vary over time and in different situations even for one person. It’s a constantly changing conversation.

         While it can be useful to understand what makes up total energy needs, it is not wholly necessary to calculate and stick to exact numbers. This kind of approach, while informative, can lead to rigidity in eating patterns that do not serve us as individuals. The most important thing is understanding that adequate energy intake – that lies in a range not a fixed number – is key to our health and performance. Understanding some numbers as a starting point from which to experiment is a good way to go. The human body is very good at letting us know when energy is needed, and learning to listen to the signals it sends is a skill worth cultivating (intuitive eating is discussed more in chapter 12).

         What about genetics?

         There is also the strong force of genetics to consider, and with this comes the well-established concept of homeostatic weight regulation mechanisms.7 One of the key components of this concept is that of a ‘set point’, which was considered as early as the 1950s in obesity research.8 This theory dictates that we each have a genetic body fat range that the brain aims to maintain and regulatory feedback systems that work to keep us within this range. So, essentially, there are physiological mechanisms at play that keep us in a range of body fatness that is genetically determined.

         This is not everything and it will still interact with our environment – food availability and choices, lifestyle and activity levels – but it is a powerful part of the picture. That is why we see a hereditary element to body size and obesity and a strong drive in the direction of weight regain after weight loss. It is worth mentioning, in the context of the obesity epidemic, that the upper range of this set point appears to have weaker biological moderation than the lower ranges. In other words, it is easier to push this set point upwards and maintain weight gain than it is to lower it and/or maintain weight loss.

         Understanding appetite

         One of the reasons that it isn’t necessary – despite temptation – to outsource all this decision-making to our conscious brain is the presence of various internal feedback systems. One such neurobiological system is that of appetite hormones.10
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         Without going too deep into this, there are many hormones at play which can affect and control our appetite; some act on our brain directly and some circulate peripherally.9 Key players here, among others, include ghrelin, cholecystokinin (CCK), peptide YY (PYY) and leptin. These homeostatic hormones stimulate the body to register hunger (ghrelin) or satiety (CCK, PYY and leptin), respectively. Ghrelin, CCK and PYY are produced in the gastrointestinal tract, whereas leptin is produced in fat cells. In a well-functioning system, these hormones reflect nutritional status and body fat stores: ghrelin will be higher in periods of food scarcity; CCK and PYY respond to nutrients in the gut (especially protein and fat), and leptin is positively correlated with the presence of fat stores.

         Insulin is also an appetite regulator. Insulin in the blood rises sharply after a meal and crosses the blood–brain barrier to signal that the need for food is reduced. These hormones are all in constant flux, determined by internal biological and nutritional status, sending signals to the brain about what our body needs.

         Of course, there are more layers of complexity to consider. Food palatability and sensory information registered by the brain are also at play and often have an impact on energy intake before any endocrine processes have made their mark, making food choices and interoceptive awareness highly relevant to energy intake.10 Exercise can also suppress appetite, further complicating the signals that we receive.11 Not to mention that our psychological brain – conscious and 11unconscious – is not unbiased, affected as everyone is by cultural influences that dictate what a ‘meal’ or ‘snack’ should look like, how much a person of a certain size should eat and what a body, especially an athletic body, should look like. Appetite, it turns out, is not simply physiological but biopsychosocial.

         When the complexity of all these systems – only very lightly delved into above – is considered, it seems presumptuous to think that a simple equation could give us a static, reliable number for how much to eat and when we should eat. While it might feel gratifying to calculate a number and then just stick to it, this is not the flexible, long-term approach that benefits the most successful athletes. The harder-won battle is cultivating a relationship with our body and food intake that has a high level of interoceptive awareness combined with nutritional knowledge enabling a dynamic, flexible and responsive approach to food. Ideally, nutrition and particularly energy intake should be viewed from a position of curiosity and willingness to experiment.

         Pay attention and notice how your body feels and performs, increase intake a bit, and then observe again. A trial-and-error approach in this direction will encourage a positive and collaborative relationship with food that is constantly evolving and adjusting. Best of all, it leaves you open to discover what your body is capable of with a maximised input.

         In short, learn the basics, by all means make some rough estimates in numbers, but don’t forget to trust and listen to your body.

         
            KEY TAKEAWAYS

            
               → Energy intake is a pillar of good nutrition; make optimising energy intake a priority.

               → Boost your body with the maximal effective dose for long-term progression; steer away from a reductionist approach.

               → There are three main energy systems in climbing: the PCr system, anaerobic glycolysis and aerobic glycolysis.

               → Energy expenditure (measured in kilocalories) is made up of resting energy expenditure, thermic effect of feeding, non-exercise activity and exercise activity.

               → There are some methods for calculating calorie needs, but these give just rough estimates as starting points from which to experiment.

               → Genetics and body fat ‘set point’ play a powerful role in weight management.

               → Appetite regulation is a complex biopsychosocial system. Using calculations and estimates for energy needs can be informative, but remember to listen to and trust your body.

            

         

         
            WHAT CAN I DO?

            
               → Have a think about whether you eat enough calories overall on most days.

               → Where can you add food in? How can you further support your body to optimise output and recovery?

               → If it feels helpful, work out some numbers so you have an idea of a rough range and track a day of food intake to see how close you are to that range.
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            i A calorie is the amount of energy needed to raise the temperature of 1 gram of water by 1 °C. A kilocalorie is 1,000 calories. In practice, and in this book, these terms are used interchangeably, with the informal term ‘calorie’ representing kilocalories.

            ii While many older, well-known equations such as the Harris–Benedict and Mifflin–St Jeor are still frequently used, a 2023 systematic review and meta analysis by O’Neill et al. into the accuracy of prediction equations in athletes recommends the use of the 2014 ten Haaf equation, and a 2023 study by Chmielewska et al. suggests that the De Lorenzo and ten Haaf equations are the most reliable for sport climbers.
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