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Abstract: Alpine skiing, a sport rooted in ancient history and evolved into a competitive discipline in 

the late 1800s, imposes significant physical demands on athletes. Negotiating varied terrains and 

environmental stresses, skiers face unique physiological challenges. This review explores tailored 

nutritional supplements for alpine skiers, examining their potential to enhance endurance, reduce 

fatigue, and prevent injuries. Synthesizing current research, it provides insights into effective 

supplement use for optimal performance and well-being in the demanding alpine environment. 
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1. Introduction 

Alpine skiing is a sport where an athlete must make their way down a series of gates in a pair of skis. 

Skiing is divided into 4 categories, slalom, giant slalom, super g, and downhill. Skiing as a sport has a 

long history, it can be dated back to as long as 7000 BC where remains of the equipment used for skis 

were discovered in Finland, Sweden, and Norway, as well as Russia where it can be estimated that it was 

used as a source of transport. Skiing officially became a competitive sport in the late 1800s. 

Alpine skiing demands peak physical performance in challenging and diverse conditions, placing 

rigorous demands on the body's energy systems and nutrient requirements. Athletes navigating the 

slopes encounter a unique set of physiological challenges, including high-intensity bursts of activity, 

extreme environmental conditions, and altitude-related stresses. In this context, the role of nutritional 

supplements in optimizing performance, supporting recovery, and mitigating the physiological impact of 

alpine skiing becomes paramount. 

This review aims to explore the current landscape of nutritional supplements tailored specifically for 

alpine skiers. Examining the intersection of nutritional science and athletic performance, this paper delves 

into the key nutrients, supplements, and their potential benefits in enhancing endurance, reducing 

fatigue, and promoting injury resilience in alpine skiing. By synthesizing existing literature, we aim to 

provide a comprehensive overview of the efficacy, safety, and practical application of various nutritional 

supplements tailored to the unique needs of alpine skiers. 
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Understanding the nuanced requirements of athletes navigating the slopes is crucial for optimizing their 

performance and overall well-being. By shedding light on the potential impact of nutritional supplements 

on athletic prowess in alpine skiing, this review aims to offer valuable insights into developing targeted 

nutritional strategies to support athletes in reaching their peak performance levels while braving the 

challenging alpine environment. 

2． Analysis 

2.1 Types of Supplements 

Alpine skiing may seem simple as the athlete just has to make it down the hill, however, skiing is very 

physically demanding, and will easily tire out the athlete after one run. As a result, strength towards the 

legs is important to keep the athlete standing while strength towards the core would increase balance and 

prevent falling. 

Unlike sports like track or swimming where the course or route is the same all the time, the courses for 

skiing are always set differently, meaning that the athlete would not know how the course would look 

until they arrive at the race. In addition, the weather is a heavy aspect of skiing, and slight increases or 

decreases in temperature can drastically change the conditions from good to bad. This would cause the 

skiers to be in a constant state of nervousness before races as skiers don't know how the conditions will 

be until the race. 

Alpine skiing, with its exhilarating descents and rigorous physical demands, presents a unique athletic 

pursuit that challenges both body and mind. Amidst the breathtaking vistas and adrenaline-fueled runs, 

the quest for peak performance and resilience against the multifaceted stresses of the alpine environment 

requires a holistic approach. Nutrition stands as a cornerstone in this pursuit, not merely as a source of 

sustenance but as a strategic tool to optimize performance and support recovery. In the realm of alpine 

skiing, where the body contends with high-altitude conditions, varying temperatures, and intense 

physical exertion, the role of nutritional supplements emerges as a potential ally. Exploring the nuanced 

relationship between nutritional supplementation and the specific demand of alpine skiing offers a 

promising avenue to enhance endurance, mitigate fatigue, and bolster the overall well-being of athletes 

navigating these challenging slopes. 

Nutritional supplements encompass a wide range of products designed to complement or supplement a 

person's diet with specific nutrients, vitamins, minerals, herbs, amino acids, or other substances. They 

come in various forms such as pills, capsules, tablets, powders, liquids, or even in edible forms like bars 

or gummies. Here is the summary for the commonly used nutritional supplements in alpine 

skiing.  (Table 1) 
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Table 1. The summary of commonly used nutritional supplements in alpine skiing. 
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2.2 Performance Enhancement 

Both aerobic exercise and anaerobic exercise are important for alpine skiing routine training. Aerobic 

exercise relies on oxygen to fuel sustained, moderate-intensity activities like jogging or cycling, while 

anaerobic exercise involves high-intensity, short bursts of activity that exceed the body's immediate 

oxygen supply, such as sprinting or weightlifting. 

Aerobic exercise is crucial for building the endurance needed to navigate long runs and sustain energy 

throughout a day on the slopes. It aligns with the continuous, rhythmic movements akin to skiing, 

promoting cardiovascular fitness and reducing fatigue during extended periods of skiing. 

Anaerobic exercise, on the other hand, is essential for the short bursts of high-intensity effort required 

during rapid descents, navigating sharp turns, and executing powerful maneuvers. These moments 

demand quick bursts of energy and rely on fast-twitch muscle fibers for agility and strength in swift 

skiing movements. 

A balanced training regimen that incorporates both aerobic and anaerobic exercises can better prepare 

alpine skiers for the diverse demands of the sport, enhancing their endurance for long runs while 

providing the explosive power and agility necessary for swift and controlled maneuvers on the slopes. 

When we discuss the benefits of taking nutrient supplements for alpine skiing, we can start to consider 

how these nutrient supplements enhance the athlete’s performance either in aerobic exercise, or anaerobic 

exercise, or both. 

Supplements commonly used to enhance aerobic exercise often focus on supporting endurance, energy 

production, and cardiovascular health. Some popular supplements include: 

Creatine: While typically associated with anaerobic exercise, creatine may benefit endurance athletes by 

aiding in energy production during high-intensity bouts within aerobic activities. 

Branched-chain amino acids (BCAAs): These amino acids, particularly leucine, isoleucine, and valine, 

are believed to reduce muscle breakdown and fatigue during prolonged aerobic activities like distance 

running or cycling. 

Beta-alanine: Known to increase muscle carnosine levels, beta-alanine supplementation might help delay 

muscle fatigue during longer aerobic sessions. 

Caffeine: Often used as a pre-workout supplement, caffeine can boost alertness and endurance during 

aerobic exercise by reducing perceived exertion and increasing fat utilization for energy. 

Adaptogens: Supplements like rhodiola rosea or ginseng may aid in stress management and adaptability 

to the demands of endurance exercise, potentially enhancing overall performance. 

Supplements commonly used to enhance anaerobic exercise focus on improving strength, power, and 

recovery during high-intensity, short-duration activities. Some popular supplements include: 
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Creatine: Widely researched and known for its ability to increase muscle strength and power output, 

creatine is a go-to supplement for enhancing short bursts of high-intensity exercise, such as weightlifting 

or sprinting. 

Beta-alanine: It helps increase muscle carnosine levels, which may delay muscle fatigue during intense 

anaerobic activities like HIIT (high-intensity interval training) or sprinting. 

Caffeine: Known for its stimulating effects, caffeine can improve focus, reduce perceived exertion, and 

enhance performance during short-term, high-intensity activities. 

Branched-chain amino acids (BCAAs): While more commonly associated with endurance exercise, 

BCAAs may also aid in reducing muscle breakdown and supporting recovery after intense anaerobic 

workouts. 

Nitric oxide boosters: Supplements containing ingredients like arginine or citrulline aim to increase nitric 

oxide production, potentially improving blood flow, nutrient delivery, and muscle pump during 

resistance training. 

As we discussed above, many nutrient supplements work well for both aerobic exercise and anaerobic 

exercise. For alpine skiing athletes, the selection of supplements should align with the unique demands of 

their sport. Given the multifaceted nature of alpine skiing, where endurance, strength, and agility are 

pivotal, certain supplements like creatine, branched-chain amino acids (BCAAs), and adaptogens hold 

promise. Creatine may aid in powering through intense bursts of effort during rapid descents, while 

BCAAs could potentially reduce muscle fatigue and support recovery after prolonged skiing sessions. 

Additionally, adaptogens like rhodiola rosea or ginseng might assist in managing the stressors induced 

by high-altitude conditions. However, the utilization of these supplements should be carefully tailored 

within a broader framework that emphasizes individualized nutrition, hydration strategies, and 

specialized training protocols to optimize the overall performance and resilience of alpine skiers. 

 
2.3 Recovery and Injury Prevention 

 
In the realm of alpine skiing, supplements play a crucial role in supporting recovery, muscle repair, and 

injury prevention. Protein supplements, such as whey or casein, are commonly utilized to facilitate 

muscle repair and recovery post-exercise. They provide essential amino acids vital for muscle rebuilding 

and aid in minimizing muscle breakdown after intense skiing sessions. Branched-chain amino acids 

(BCAAs), including leucine, isoleucine, and valine, are revered for their potential in reducing muscle 

soreness and fatigue, promoting quicker recovery between skiing runs. Antioxidants, such as vitamins C 

and E, or compounds like polyphenols, exhibit promise in mitigating oxidative stress induced by 

strenuous skiing activities, potentially reducing muscle damage, and aiding in recovery. 

Analyzing the impact of these supplements reveals intriguing possibilities for recovery and injury 

mitigation in alpine skiing. Protein supplementation demonstrates efficacy in supporting muscle repair 

and growth, facilitating quicker recovery between skiing sessions, and potentially reducing the risk of 

injury due to improved muscle integrity. BCAAs, notably leucine, play a role in reducing muscle 
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soreness, and accelerating recovery, potentially aiding in maintaining performance levels during 

subsequent skiing runs. Antioxidants exhibit potential in mitigating oxidative stress associated with 

intense exercise, potentially reducing the risk of muscle fatigue and injury due to their protective effects 

on muscle tissue. However, while these supplements show promise, their individual efficacy in directly 

preventing injuries in the context of alpine skiing requires further specialized research to draw conclusive 

findings. Moreover, their impact might vary based on individual differences, training regimens, and 

environmental factors, necessitating personalized considerations for optimal usage among alpine skiing 

athletes. 

2.4 Health and Safety Concerns 

Alpine skiing demands a high level of physical fitness and endurance, prompting many athletes to 

explore various supplements to enhance their performance. While supplementation can offer benefits, it 

is crucial to scrutinize the potential risks, side effects, and contraindications associated with their use in 

the context of alpine skiing. 

This discussion will delve into both short-term and long-term health implications to provide a 

comprehensive understanding of the complexities surrounding supplement use in this extreme sport. 

There are some short-term risks and side effects when over-taking nutrient supplements specifically in 

alpine skiing: 

Dehydration and Electrolyte Imbalance: Rapid descents and intense physical exertion can lead to 

dehydration. Certain supplements may exacerbate this risk or cause electrolyte imbalances, impacting 

performance and posing immediate health concerns. 

Stimulant-Induced Issues: Common in pre-workout supplements, stimulants can lead to increased heart 

rate and blood pressure, potentially compromising cardiovascular health during the demanding nature of 

alpine skiing. 

Gastrointestinal Distress: Quick descents and sharp turns can exacerbate gastrointestinal issues, and 

some supplements may contribute to nausea, cramping, or other digestive problems. 

On the other hand, when alpine skiers over-use nutrient supplements, there will be some long-term 

health implications: 

Bone Health: Continuous impact and high-intensity training may increase the risk of stress fractures and 

osteoporosis, and certain supplements may impact bone density or interfere with calcium absorption. 

Cardiovascular Health: Chronic use of certain supplements, particularly those containing stimulants, 

may contribute to long-term cardiovascular issues such as hypertension or irregular heart rhythms. 

Renal Function: High protein intake from supplements can strain the kidneys over time, potentially 

leading to renal dysfunction, a concern for athletes engaging in prolonged, strenuous activities like alpine 

skiing. 

Additionally, when we discuss the proper use of nutrient supplements in alpine skiing, we also need to 

consider the individual variability and medication interactions. Athletes have varying responses to 

supplements, and what works for one may be detrimental to another. Personalized approaches are crucial 

to mitigate individual contraindications. Some supplements may interact negatively with medications 

commonly used in alpine skiing, such as those for altitude sickness or pain management. 
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3. Conclusion and Future Perspectives 

In conclusion, the relationship between supplements and alpine skiing is multifaceted, offering both 

potential benefits and considerations for athletes. The use of supplements in this sport is a nuanced area 

that demands careful attention to individual needs, regulations, and potential health risks. While certain 

supplements have shown promise in enhancing performance or aiding recovery, their efficacy and safety 

should be thoroughly researched and monitored. 

Moreover, the significance of a balanced diet and personalized training regimen cannot be overstated. 

Supplements should complement, not replace, a well-rounded approach to athlete development and 

performance optimization in alpine skiing. 

In the pursuit of optimal performance in alpine skiing, athletes must be vigilant about the potential risks 

and side effects associated with supplement use. The short-term impacts on performance and immediate 

health, as well as the long-term implications on bone, cardiovascular, and renal health, should be 

carefully considered. Moreover, recognizing individual variability and the potential for contraindications 

is essential in developing a safe and effective supplementation strategy for alpine skiers. As research in 

sports nutrition progresses, ongoing scrutiny of supplement use will be paramount to ensuring the well-

being of athletes in this challenging sport. 

Looking ahead, the landscape of supplements in alpine skiing is poised for advancements and 

refinements. Researchers and sports scientists continue to explore innovative formulations, considering 

not only performance enhancement but also long-term health and sustainability. 

Future studies may delve deeper into the specific nutritional demands of alpine skiers, potentially 

leading to personalized supplement regimens tailored to individual athlete profiles. Additionally, 

ongoing research into the legality, ethics, and potential risks of certain supplements will likely shape 

regulatory frameworks and guidelines governing their use in competitive skiing. 

Furthermore, advancements in technology and scientific understanding may pave the way for novel 

supplement delivery systems or the discovery of natural compounds that offer benefits without adverse 

effects. As the sport evolves and our understanding of human physiology expands, the responsible use of 

supplements in alpine skiing will continue to be an area of interest and scrutiny, aiming to strike the 

delicate balance between performance enhancement and athlete well-being. 
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