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The Four Pillars of Physical Readiness 
 
 
 
 
 
Physical Readiness is one of two primary sub-dimensions, alongside mental readiness, required 

to achieve overall “sports readiness.” It goes beyond simply getting warm. Physical readiness is 

a complex state involving specific physiological adaptations that enable an athlete to perform at 

their limit while minimising injury risk. 

To understand what a warm-up must accomplish, we can break physical readiness into four 

distinct subsystems: cardiovascular, musculoskeletal, metabolic, and motor readiness. Each 

pillar represents a different aspect of the body’s preparation for high-performance activity, and 

an effective warm-up must address all four. 

 

Cardiovascular Readiness 

This pillar focuses on the body’s transport systems: the heart, lungs, and blood vessels that deliver 

oxygen and nutrients to working muscles. 

 

Goal Increase heart rate, respiration rate, and blood flow, preparing the cardiovascular 

system to meet the demands of high-intensity activity. 

 

Method Sustained or interval mid-intensity movements progressively elevate 

cardiovascular output. The intensity must be high enough to open capillaries in 

working muscles without causing pre-fatigue, a balance that requires attention 

to individual athlete responses. 

 

Contextual 

Factors 

Achieving cardiovascular readiness in snow sports is shaped by environmental 

factors such as altitude, ambient temperature, and transition times (for example, 

lift rides between warm-up activities and competition). These factors can 

accelerate heat loss or alter physiological responses, making it essential to plan 

warm-up timing and intensity accordingly. 
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Musculoskeletal Readiness 

This pillar prepares the mechanical structure of the body: muscles, tendons, ligaments, and joints 

to handle the high forces encountered in snow sports. 

 

Goal Increase muscle temperature and joint fluid viscosity, both essential for power 

production and reducing injury risk. Warmer muscles contract more efficiently 

and are less susceptible to strain. 

 

Method Movements with large ranges of motion (ROM) prepare the musculoskeletal 

system. For snow sports, it is recommended to emphasise isometric and 

eccentric contraction modes, as these mirror the specific demands of skiing 

and snowboarding, where athletes must absorb forces and hold positions 

under load. Warm-up activities should address the leg, trunk, and upper body 

both in isolation and through complex, integrated exercises. 

 

Key Areas Activation should focus on muscles around the core, hip, and knee. The 

activation and potentiation of jump landings, single-leg stability, and warm-up 

runs are particularly important for snow sports athletes. In many cases, 

bodyweight might be sufficient for unilateral leg work, bilateral arm work, and 

core work. 

 

Temperature 

Maintenance 

Cold temperatures decrease the rate of force development, making it harder 

for muscles to produce power quickly. Maintaining muscle temperature 

through passive measures (such as heated garments or insulated layers) is 

therefore a critical, and often overlooked, part of musculoskeletal readiness in 

snow sports environments. 

 

 

Metabolic Readiness 

This pillar ensures the body’s energy systems are primed for immediate high-intensity output, 

ready to deliver fuel to muscles the moment competition begins. 
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Goal Switch on all metabolic systems and optimise oxygen uptake kinetics, so that 

energy production pathways are functioning at full capacity from the first gate 

or jump. 

 

Method Intensive exercises performed approximately 15 minutes before the start can 

generate lactate values close to competition loads. This “priming” effect 

ensures the metabolic machinery is running at the required level when it 

matters most. 

 

Lactate as a 

Signal 

Lactate acts as more than just a metabolic byproduct, it functions as a “signal 

molecule” that positively affects mental readiness, bridging the physical and 

psychological dimensions of preparation. This is one clear example of how the 

four pillars interact and reinforce each other. 

 

Fuelling Metabolic readiness also encompasses sufficient hydration and fuel intake 

(such as gels, drinks, or light snacks). Athletes cannot perform optimally if their 

energy stores are depleted before the start. 

 

 

Motor Readiness 

This pillar targets the nervous system’s control over the body, the communication pathways that 

translate intention into precise, coordinated movement. 

 

Goal Optimise neuromuscular activation, coordination, and proprioception (the 

body’s awareness of its position in space). Motor readiness ensures that athletes 

can execute complex movements with precision and react quickly to changing 

conditions. 

 

Method Sport-specific movements with progressively increasing intensity activate the 

neural pathways used in competition. In snow sports, this typically includes 2–

3 warm-up runs on the slopes combined with mental exercises (such as 

breathing techniques, visualisation, mindfulness, or self-talk) that activate sport-

specific skills and cognitive functions. 
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Specific 

Drills 

Key activities include single-leg stability exercises, jump landings, and “running-

in” (performing actual runs on snow). These drills rehearse the exact movement 

patterns athletes will use in competition. 

 

Sensory 

Preparation 

Motor readiness includes preparing for environmental stimuli. Exercises 

performed with closed eyes or with perturbations can help athletes prepare for 

challenging conditions such as harsh weather, poor visibility, or variable snow 

surfaces—bridging motor readiness with the practical realities of competition. 

 

 

Integration with the RAMP Framework 

While the four pillars describe what physical readiness is, the RAMP protocol (Raise, Activate, 

Mobilise, Potentiate) provides the structure for how to achieve it. Understanding the relationship 

between the pillars and RAMP helps practitioners design warm-ups that are both comprehensive 

and efficient. 

 

Raise Addresses cardiovascular and metabolic readiness by increasing body 

temperature, heart rate, and blood flow. 

 

Activate and 

Mobilise 

Address musculoskeletal readiness by engaging key muscle groups and 

moving joints through their full ranges of motion. 

 

Potentiate Addresses motor readiness by improving effectiveness through post-activation 

potentiation and sport-specific intensity. 

 

 

Warm-up activities should be selected to address the leg, trunk, and upper body, both in 

isolation and through complex, integrated exercises that prepare the whole athlete for the 

demands ahead. 
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The Link to Mental Readiness 

Physical readiness cannot be viewed in isolation; it is a cornerstone of mental readiness. The 

state of “being ready” is an integrated feeling where body and mind are connected, each 

reinforcing the other. 
 

Consider the example of on-slope warm-up runs: these physical activities help connect the body 

to the environment: snow conditions, visibility, terrain features. This connection activates the 

cognitive functions required for both safety and performance. The athlete is no longer just 

physically prepared; they are mentally calibrated to the specific context in which they will 

compete. 

 

By understanding the four pillars and their integration with mental readiness, coaches, athletes, 

and support staff can design warm-up routines that prepare the whole athlete, body and mind, 

for the challenges of snow sports competition. 

 

 

The Crucial Role of Passive Warm-Up and Environment 

The cold environment of snow sports presents a unique challenge: physical readiness, once 

achieved, can be lost if not actively maintained. Even a well-executed warm-up loses its 

effectiveness if muscle temperature drops during transition or waiting times. This makes external, 

passive measures an essential complement to active preparation. 

 

Maintaining 

Temperature 

Muscle temperature is a critical factor for musculoskeletal readiness. Warmer 

muscles produce power more efficiently and are less susceptible to injury. In 

cold conditions, however, temperature can drop rapidly after active warm-up, 

making temperature maintenance not just beneficial, but necessary. 

 

Passive 

Strategies 

Additional passive warm-up strategies such as overcoats, blankets, or heated 

garments should be used to keep key muscles warm after active warm-up, 

especially during cold temperatures and transition or waiting times. Long lift 

rides, for instance, signal a clear need for passive warm-up strategies and re-

warm-up upon arrival. 



 6 

 

 

 

 

 

Off-Snow 

Location 

The structured warm-up should ideally be performed off-snow (e.g., in a 

mountain lodge or sheltered area) in training shoes, as ski boots hinder proper 

activation of the feet, ankles, and knees. 

 

Ultimately, the goal of this detailed structure and content is to ensure that all physical systems 

are activated, allowing the athlete to exploit their potential to 100% and reduce the risk of 

injury. In this sense, the warm-up is best viewed as a mini training session; one that not only 

prepares for the immediate demands of competition but also develops long-term athletic qualities 

such as strength, agility, and balance. 


