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Abstract 

Sprint swimming performance relies heavily on physiological factors such as core temperature, 

which plays a vital role in optimizing muscle function, metabolic efficiency, and overall athletic 

performance. This paper explores the significance of maintaining an optimal core temperature 

during sprint swimming and its impact on performance. Core temperature influ

factors, including muscle contractility, nervous system efficiency, and thermoregulation. 

Fluctuations in core temperature can result in performance decline or increased injury risk. The 

paper discusses key elements such as the physiological 

environmental influences, and strategies to optimize temperature before and during competition. 

Furthermore, it delves into the role of hydration, biomechanics, and recovery in regulating core 

temperature, as well as the implications for training adaptations and injury prevention. The 

importance of individualized temperature optimization and the role of coaches in managing core 

temperature are also emphasized.

Keywords: Core temperature, sprint swimming, thermoregulati

metabolic efficiency, performance 

1. Introduction 

Sprint swimming is a high-intensity sport that demands explosive power, speed, and endurance 

over short distances. To achieve peak performance, athletes must optimize several physiological 

parameters, one of the most critical being core temperature. Core t

temperature of the body's internal organs and central tissues, which plays a pivotal role in muscle 
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Sprint swimming performance relies heavily on physiological factors such as core temperature, 

a vital role in optimizing muscle function, metabolic efficiency, and overall athletic 

performance. This paper explores the significance of maintaining an optimal core temperature 

during sprint swimming and its impact on performance. Core temperature influ

factors, including muscle contractility, nervous system efficiency, and thermoregulation. 

Fluctuations in core temperature can result in performance decline or increased injury risk. The 

paper discusses key elements such as the physiological effects of core temperature regulation, 

environmental influences, and strategies to optimize temperature before and during competition. 

Furthermore, it delves into the role of hydration, biomechanics, and recovery in regulating core 

the implications for training adaptations and injury prevention. The 

importance of individualized temperature optimization and the role of coaches in managing core 

temperature are also emphasized. 

Core temperature, sprint swimming, thermoregulation, muscle function, hydration, 

metabolic efficiency, performance optimization.  

intensity sport that demands explosive power, speed, and endurance 

over short distances. To achieve peak performance, athletes must optimize several physiological 

parameters, one of the most critical being core temperature. Core temperature refers to the 

temperature of the body's internal organs and central tissues, which plays a pivotal role in muscle 
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Sprint Swimming Performance 

** 

Sprint swimming performance relies heavily on physiological factors such as core temperature, 

a vital role in optimizing muscle function, metabolic efficiency, and overall athletic 

performance. This paper explores the significance of maintaining an optimal core temperature 

during sprint swimming and its impact on performance. Core temperature influences various 

factors, including muscle contractility, nervous system efficiency, and thermoregulation. 

Fluctuations in core temperature can result in performance decline or increased injury risk. The 

effects of core temperature regulation, 

environmental influences, and strategies to optimize temperature before and during competition. 

Furthermore, it delves into the role of hydration, biomechanics, and recovery in regulating core 

the implications for training adaptations and injury prevention. The 

importance of individualized temperature optimization and the role of coaches in managing core 

on, muscle function, hydration, 

intensity sport that demands explosive power, speed, and endurance 

over short distances. To achieve peak performance, athletes must optimize several physiological 

emperature refers to the 

temperature of the body's internal organs and central tissues, which plays a pivotal role in muscle 
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function, metabolic efficiency, and overall performance. This thematic paper explores the 

significance of core temperature in sprin

factors influencing temperature regulation, and strategies for optimizing it.

2. Methodology 

This paper adopts a thematic analysis approach to explore the importance of core temperature in 

sprint swimming performance. Through a qualitative review of existing literature, key themes 

related to physiological, environmental

and their effects on performance are identified. This approach allows for an in

of how core temperature impacts sprint swimming, both in terms of performance optimization 

and injury prevention. 

2.1 Research Design 

A qualitative research design is employed, focusing on thematic analysis to systematically 

investigate how different variables affect core temperature in sprint swimming. Key sources of 

data include peer-reviewed journal articles, expert opinions, and relevant sports physiology 

literature. This design is well

interactions, as well as the strategies that swimmers and coaches use to manage core temperature.

2.2 Research Questions 

 How does core temperature influence muscle function and overall performance in sprint 
swimming? 

 What are the environmental and p
sprint swimming? 

 What strategies are effective in optimizing core temperature before and during sprint 
swimming events? 

 How do hydration, nutrition, and recovery practices contribute to core temperat
regulation in swimmers?

 What role do coaches play in managing core temperature to enhance sprint swimming 
performance and prevent injuries?

2.3 Literature Review 

The literature review focuses on several key areas:
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function, metabolic efficiency, and overall performance. This thematic paper explores the 

significance of core temperature in sprint swimming, highlighting the physiological benefits, 

factors influencing temperature regulation, and strategies for optimizing it.

This paper adopts a thematic analysis approach to explore the importance of core temperature in 

performance. Through a qualitative review of existing literature, key themes 

environmental and biomechanical factors influencing core temperature 

and their effects on performance are identified. This approach allows for an in

of how core temperature impacts sprint swimming, both in terms of performance optimization 

A qualitative research design is employed, focusing on thematic analysis to systematically 

different variables affect core temperature in sprint swimming. Key sources of 

reviewed journal articles, expert opinions, and relevant sports physiology 

literature. This design is well-suited to explore complex physiological and environ

interactions, as well as the strategies that swimmers and coaches use to manage core temperature.

How does core temperature influence muscle function and overall performance in sprint 

What are the environmental and physiological factors that affect core temperature during 

What strategies are effective in optimizing core temperature before and during sprint 

How do hydration, nutrition, and recovery practices contribute to core temperat
regulation in swimmers? 

What role do coaches play in managing core temperature to enhance sprint swimming 
performance and prevent injuries? 

The literature review focuses on several key areas: 
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function, metabolic efficiency, and overall performance. This thematic paper explores the 

t swimming, highlighting the physiological benefits, 

factors influencing temperature regulation, and strategies for optimizing it. 

This paper adopts a thematic analysis approach to explore the importance of core temperature in 

performance. Through a qualitative review of existing literature, key themes 

and biomechanical factors influencing core temperature 

and their effects on performance are identified. This approach allows for an in-depth examination 

of how core temperature impacts sprint swimming, both in terms of performance optimization 

A qualitative research design is employed, focusing on thematic analysis to systematically 

different variables affect core temperature in sprint swimming. Key sources of 

reviewed journal articles, expert opinions, and relevant sports physiology 

suited to explore complex physiological and environmental 

interactions, as well as the strategies that swimmers and coaches use to manage core temperature. 

How does core temperature influence muscle function and overall performance in sprint 

hysiological factors that affect core temperature during 

What strategies are effective in optimizing core temperature before and during sprint 

How do hydration, nutrition, and recovery practices contribute to core temperature 

What role do coaches play in managing core temperature to enhance sprint swimming 
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Core Temperature and Athletic Performa

temperature improves muscle contractility, enzyme function, and oxygen delivery, all crucial for 

sprint swimming (Bishop et al., 2020).

Physiological Effects of Core Temperature: Elevated core temperature 

and contraction speed, while a drop in core temperature can lead to stiffness and reduced power 

output (Cheung &Sleivert, 2004).

Factors Influencing Core Temperature: Water temperature, ambient conditions, and body 

composition play significant roles in core temperature regulation during swimming (Kenny & 

Jay, 2013). 

Strategies for Core Temperature Management: Pre

biomechanical adjustments are essential strategies for managing core temperature in 

swimmers (Quod et al., 2008).

Recovery and Injury Prevention: Cold

for post-performance recovery and injury prevention (Fradkin et al., 2010).

2.4 Data Collection 

Data was collected through an extensive review of existing literature in the fields of sports 

science, thermoregulation, and swimming performance. The sources include research articles, 

reviews, and meta-analyses from databases such as PubMed, ScienceDirect, and Google Scholar. 

Focus was given to studies that specifically examine core temperature regulation in aquatic 

environments, its impact on muscle function, and practical applications in sprint swimming.

2.5 Thematic Analysis 

2.5.1 Identifying Themes 

Key themes are identified based on the literature. These include:

 The relationship between core temperature and muscle performance.

 Environmental and physiological factors affecting core temperature.

 Hydration, nutrition, and recovery strategies.
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Core Temperature and Athletic Performance: Studies show that maintaining an optimal core 

temperature improves muscle contractility, enzyme function, and oxygen delivery, all crucial for 

sprint swimming (Bishop et al., 2020). 

Physiological Effects of Core Temperature: Elevated core temperature enhances muscle elasticity 

and contraction speed, while a drop in core temperature can lead to stiffness and reduced power 

output (Cheung &Sleivert, 2004). 

Factors Influencing Core Temperature: Water temperature, ambient conditions, and body 

ay significant roles in core temperature regulation during swimming (Kenny & 

Strategies for Core Temperature Management: Pre-cooling techniques, hydration, and 

biomechanical adjustments are essential strategies for managing core temperature in 

swimmers (Quod et al., 2008). 

Recovery and Injury Prevention: Cold-water immersion and other cooling techniques are critical 

performance recovery and injury prevention (Fradkin et al., 2010).

ugh an extensive review of existing literature in the fields of sports 

science, thermoregulation, and swimming performance. The sources include research articles, 

analyses from databases such as PubMed, ScienceDirect, and Google Scholar. 

Focus was given to studies that specifically examine core temperature regulation in aquatic 

environments, its impact on muscle function, and practical applications in sprint swimming.

based on the literature. These include: 

The relationship between core temperature and muscle performance.

Environmental and physiological factors affecting core temperature.

Hydration, nutrition, and recovery strategies. 
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nce: Studies show that maintaining an optimal core 

temperature improves muscle contractility, enzyme function, and oxygen delivery, all crucial for 

enhances muscle elasticity 

and contraction speed, while a drop in core temperature can lead to stiffness and reduced power 

Factors Influencing Core Temperature: Water temperature, ambient conditions, and body 

ay significant roles in core temperature regulation during swimming (Kenny & 

cooling techniques, hydration, and 

biomechanical adjustments are essential strategies for managing core temperature in competitive 

water immersion and other cooling techniques are critical 

performance recovery and injury prevention (Fradkin et al., 2010). 

ugh an extensive review of existing literature in the fields of sports 

science, thermoregulation, and swimming performance. The sources include research articles, 

analyses from databases such as PubMed, ScienceDirect, and Google Scholar. 

Focus was given to studies that specifically examine core temperature regulation in aquatic 

environments, its impact on muscle function, and practical applications in sprint swimming. 

The relationship between core temperature and muscle performance. 

Environmental and physiological factors affecting core temperature. 
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 The role of coaches in core tempe

2.5.2 Reviewing Themes 

The identified themes were reviewed for consistency with the research questions and checked for 

overlap. The literature strongly supports the importance of core temperature in both performance 

optimization and injury prevention, and the themes

2.5.3 Defining and Naming Themes

 The following major themes were defined:

 Physiological Benefits of Core Temperature: Focuses on how optimal core temperature 

improves sprint performance through en

 Environmental and Individual Influences: Addresses the impact of external conditions 

(e.g., water temperature) and individual differences (e.g., body composition) on core 

temperature. 

 Strategies for Core Tem

warm-up exercises, pre

 Recovery and Injury Prevention: Highlights the role of core temperature in post

performance recovery and reducing injury risk.

2.6 Data Analysis 

The thematic analysis shows a clear link between core temperature and sprint swimming 

performance. Optimal core temperature supports muscle elasticity and power output, while 

improper regulation can impair performance and increase injury 

underscores the importance of individualized strategies for managing core temperature, 

especially in varying environmental conditions.

3. Findings  

Core Temperature and Athletic

3.1 Importance of Core Temperature in 
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The role of coaches in core temperature management. 

The identified themes were reviewed for consistency with the research questions and checked for 

overlap. The literature strongly supports the importance of core temperature in both performance 

prevention, and the themes align well with these findings.

Defining and Naming Themes 

The following major themes were defined: 

Physiological Benefits of Core Temperature: Focuses on how optimal core temperature 

improves sprint performance through enhanced muscle function and metabolic efficiency.

Environmental and Individual Influences: Addresses the impact of external conditions 

(e.g., water temperature) and individual differences (e.g., body composition) on core 

Strategies for Core Temperature Optimization: Discusses practical strategies such as 

up exercises, pre-cooling techniques, and hydration practices.

Recovery and Injury Prevention: Highlights the role of core temperature in post

performance recovery and reducing injury risk. 

The thematic analysis shows a clear link between core temperature and sprint swimming 

performance. Optimal core temperature supports muscle elasticity and power output, while 

improper regulation can impair performance and increase injury risk. The thematic analysis also 

underscores the importance of individualized strategies for managing core temperature, 

especially in varying environmental conditions. 

Temperature and Athletic Performance. 

Importance of Core Temperature in Swimming 
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The identified themes were reviewed for consistency with the research questions and checked for 

overlap. The literature strongly supports the importance of core temperature in both performance 

align well with these findings. 

Physiological Benefits of Core Temperature: Focuses on how optimal core temperature 

hanced muscle function and metabolic efficiency. 

Environmental and Individual Influences: Addresses the impact of external conditions 

(e.g., water temperature) and individual differences (e.g., body composition) on core 

perature Optimization: Discusses practical strategies such as 

cooling techniques, and hydration practices. 

Recovery and Injury Prevention: Highlights the role of core temperature in post-

The thematic analysis shows a clear link between core temperature and sprint swimming 

performance. Optimal core temperature supports muscle elasticity and power output, while 

risk. The thematic analysis also 

underscores the importance of individualized strategies for managing core temperature, 
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Core temperature is crucial in sprint swimming because it directly influences muscle 

performance, nervous system efficiency, and metabolic processes. A slight elevation in core 

temperature is associated with improved muscle contractility, enzyme f

delivery to tissues, all of which are essential for explosive performance in short

swimming (Bishop et al., 2020). Conversely, a drop in core temperature can lead to muscle 

stiffness, slower reaction times, and a decrease i

&Sleivert, 2004).  

3.2 Physiological Benefits of Maintaining Core Temperature

Maintaining an optimal core temperature enhances physiological function by promoting efficient 

muscle contractions, increasing blood flow to 

production (Racinais& Oksa, 2010). During sprint swimming, athletes generate heat through 

intense muscular activity. If this heat is properly maintained within an optimal range, it can 

reduce muscle viscosity, allowing for faster and more powerful strokes (Sawka & Wenger, 2021). 

However, if core temperature drops too low, physiological processes slow down, leading to a 

decline in performance(Cheung &Sleivert, 2004)

3.3 The Role of Core Temperature in Athletic

Core temperature has a direct impact on athletic performance by influencing factors such as 

muscle coordination, strength, and endurance. In sprint swimming, where milliseconds matter, 

even minor fluctuations in core temperature can have signi

outcomes. Optimal core temperature enhances the firing rates of motor neurons, improving 

reaction time and movement precision (González

temperature within a narrow range is critical f

during sprint events. 

4 Physiology of Core Temperature

4.1 Factors Influencing Core Temperature in Swimming

Several factors influence core temperature in swimming, including water temperature, ambient 

conditions, body composition, and training intensity. Water immersion accelerates heat loss from 
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Core temperature is crucial in sprint swimming because it directly influences muscle 

performance, nervous system efficiency, and metabolic processes. A slight elevation in core 

temperature is associated with improved muscle contractility, enzyme f

delivery to tissues, all of which are essential for explosive performance in short

swimming (Bishop et al., 2020). Conversely, a drop in core temperature can lead to muscle 

stiffness, slower reaction times, and a decrease in the ability to generate power (

Physiological Benefits of Maintaining Core Temperature 

Maintaining an optimal core temperature enhances physiological function by promoting efficient 

muscle contractions, increasing blood flow to working muscles, and facilitating faster energy 

production (Racinais& Oksa, 2010). During sprint swimming, athletes generate heat through 

intense muscular activity. If this heat is properly maintained within an optimal range, it can 

, allowing for faster and more powerful strokes (Sawka & Wenger, 2021). 

However, if core temperature drops too low, physiological processes slow down, leading to a 

(Cheung &Sleivert, 2004). 

The Role of Core Temperature in Athletic Performance 

Core temperature has a direct impact on athletic performance by influencing factors such as 

muscle coordination, strength, and endurance. In sprint swimming, where milliseconds matter, 

even minor fluctuations in core temperature can have significant effects on performance 

outcomes. Optimal core temperature enhances the firing rates of motor neurons, improving 

reaction time and movement precision (González-Alonso, 2012). Therefore, maintaining core 

temperature within a narrow range is critical for ensuring consistent and peak performance 

Physiology of Core Temperature 

Factors Influencing Core Temperature in Swimming 

Several factors influence core temperature in swimming, including water temperature, ambient 

composition, and training intensity. Water immersion accelerates heat loss from 
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Core temperature is crucial in sprint swimming because it directly influences muscle 

performance, nervous system efficiency, and metabolic processes. A slight elevation in core 

temperature is associated with improved muscle contractility, enzyme function, and oxygen 

delivery to tissues, all of which are essential for explosive performance in short-distance 

swimming (Bishop et al., 2020). Conversely, a drop in core temperature can lead to muscle 

e ability to generate power (Cheung 

Maintaining an optimal core temperature enhances physiological function by promoting efficient 

working muscles, and facilitating faster energy 

production (Racinais& Oksa, 2010). During sprint swimming, athletes generate heat through 

intense muscular activity. If this heat is properly maintained within an optimal range, it can 

, allowing for faster and more powerful strokes (Sawka & Wenger, 2021). 

However, if core temperature drops too low, physiological processes slow down, leading to a 

Core temperature has a direct impact on athletic performance by influencing factors such as 

muscle coordination, strength, and endurance. In sprint swimming, where milliseconds matter, 

ficant effects on performance 

outcomes. Optimal core temperature enhances the firing rates of motor neurons, improving 

Alonso, 2012). Therefore, maintaining core 

or ensuring consistent and peak performance 

Several factors influence core temperature in swimming, including water temperature, ambient 

composition, and training intensity. Water immersion accelerates heat loss from 
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the body, making it challenging to maintain core temperature, especially in cold water 

environments (Tipton et al., 2017). Conversely, warm water can impair heat dissipation, 

to hyperthermia. Athletes with lower body fat percentages are more susceptible to rapid cooling, 

while those with higher muscle mass can generate and r

& Jay, 2013).  

4.2 Core Temperature and Muscle Function

Muscle function is highly dependent on core temperature, particularly in explosive sports like 

sprint swimming. An elevated core temperature increases muscle elasticity and enzyme activity, 

which enhances muscle contraction speed and power output (Nybo & Nielse

temperature is too low, muscle contractions become slower and less forceful, n

performance (Bleakley, & Davison, 2010)

4.3 The Impact of Hydration on Core Temperature

Hydration is essential for maintaining core 

to dissipate heat and regulate temperature effectively. In sprint swimming, where water loss may 

not be as apparent as in land

even mild dehydration can impair thermoregulation, leading to overheating and diminished 

performance (Sawka et al., 2012).

4.4 Nutritional Considerations for Core Temperature

Nutrition plays a role in maintaining core temperature by providing the necessary fuel for energy

production and heat generation. Carbohydrate intake before and during a race can help sustain 

metabolic efficiency and prevent excessive core temperature fluctuations. Electrolytes are also 

important for maintaining hydration and thermoregulation (Burke e

4.5 Core Temperature and Metabolic Efficiency

Core temperature plays a crucial role in metabolic efficiency. When core temperature is within an 

optimal range, metabolic reactions occur at faster rates, improving the breakdown of glucose and 

fatty acids for energy (Achten et al., 2004). In sprint swimming, where energy demands are 
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the body, making it challenging to maintain core temperature, especially in cold water 

environments (Tipton et al., 2017). Conversely, warm water can impair heat dissipation, 

to hyperthermia. Athletes with lower body fat percentages are more susceptible to rapid cooling, 

while those with higher muscle mass can generate and retain more heat during exercise 

Core Temperature and Muscle Function 

e function is highly dependent on core temperature, particularly in explosive sports like 

sprint swimming. An elevated core temperature increases muscle elasticity and enzyme activity, 

which enhances muscle contraction speed and power output (Nybo & Nielse

temperature is too low, muscle contractions become slower and less forceful, n

(Bleakley, & Davison, 2010). 

The Impact of Hydration on Core Temperature 

Hydration is essential for maintaining core temperature, as dehydration impairs the body's ability 

to dissipate heat and regulate temperature effectively. In sprint swimming, where water loss may 

not be as apparent as in land-based sports, athletes may overlook hydration needs. However, 

hydration can impair thermoregulation, leading to overheating and diminished 

performance (Sawka et al., 2012). 

Nutritional Considerations for Core Temperature 

Nutrition plays a role in maintaining core temperature by providing the necessary fuel for energy

production and heat generation. Carbohydrate intake before and during a race can help sustain 

metabolic efficiency and prevent excessive core temperature fluctuations. Electrolytes are also 

important for maintaining hydration and thermoregulation (Burke et al., 2011).

Core Temperature and Metabolic Efficiency 

Core temperature plays a crucial role in metabolic efficiency. When core temperature is within an 

optimal range, metabolic reactions occur at faster rates, improving the breakdown of glucose and 

acids for energy (Achten et al., 2004). In sprint swimming, where energy demands are 
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the body, making it challenging to maintain core temperature, especially in cold water 

environments (Tipton et al., 2017). Conversely, warm water can impair heat dissipation, leading 

to hyperthermia. Athletes with lower body fat percentages are more susceptible to rapid cooling, 

etain more heat during exercise (Kenny, 

e function is highly dependent on core temperature, particularly in explosive sports like 

sprint swimming. An elevated core temperature increases muscle elasticity and enzyme activity, 

which enhances muscle contraction speed and power output (Nybo & Nielsen, 2001). When core 

temperature is too low, muscle contractions become slower and less forceful, negatively affecting 

temperature, as dehydration impairs the body's ability 

to dissipate heat and regulate temperature effectively. In sprint swimming, where water loss may 

based sports, athletes may overlook hydration needs. However, 

hydration can impair thermoregulation, leading to overheating and diminished 

Nutrition plays a role in maintaining core temperature by providing the necessary fuel for energy 

production and heat generation. Carbohydrate intake before and during a race can help sustain 

metabolic efficiency and prevent excessive core temperature fluctuations. Electrolytes are also 

t al., 2011). 

Core temperature plays a crucial role in metabolic efficiency. When core temperature is within an 

optimal range, metabolic reactions occur at faster rates, improving the breakdown of glucose and 

acids for energy (Achten et al., 2004). In sprint swimming, where energy demands are 
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extremely high, maintaining metabolic efficiency is key to sustaining performance throughout 

the race. 

5.  Core Temperature and Swimming 

5.1 Importance of Pre-Cooling in Sprint Swimming

Pre-cooling involves reducing core temperature before a race to prevent overheating during high

intensity efforts. This technique is particularly useful in warm conditions, where athletes are at 

risk of hyperthermia. Pre-cool

the body have been shown to enhance performance by delaying the onset of fatigue and thermal 

stress (Quod et al., 2008). 

5.2Thermal Stress and Sprint Swimming Performance

Thermal stress occurs when the body's core temperature deviates significantly from its normal 

range. In sprint swimming, both hyperthermia and hypothermia can impair performance. 

Hyperthermia leads to increased cardiovascular strain, while hypothermia can cause muscle 

stiffness and reduced power output (Nimmo, 2004). Managing thermal stress through proper 

warm-up, hydration, and temperature regulation strategies is crucial for optimal performance.

5.3 Strategies for Maintaining Optimal Core Temperature

Swimmers can use several strategies to maintain an optimal core temperature before and during 

performance. These include warm

suits (Faulkner et al., 2013). Dry land warm

entering the water can improve muscle readiness and reduce injury risk. Pre

such as cold water immersion, can prevent overheating in hot conditions, while thermal suits 

help retain heat in colder water (Bishop et all.,

5.4 Monitoring Core Temperature During Training

Monitoring core temperature during training allows coaches and athletes to identify potential 

risks of overheating or hypothermia. Wearable technology, such as temperature sensors and 
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extremely high, maintaining metabolic efficiency is key to sustaining performance throughout 

Swimming Performance 

Cooling in Sprint Swimming 

cooling involves reducing core temperature before a race to prevent overheating during high

intensity efforts. This technique is particularly useful in warm conditions, where athletes are at 

cooling methods such as cold-water immersion or ice packs applied to 

the body have been shown to enhance performance by delaying the onset of fatigue and thermal 

Thermal Stress and Sprint Swimming Performance 

occurs when the body's core temperature deviates significantly from its normal 

range. In sprint swimming, both hyperthermia and hypothermia can impair performance. 

Hyperthermia leads to increased cardiovascular strain, while hypothermia can cause muscle 

iffness and reduced power output (Nimmo, 2004). Managing thermal stress through proper 

up, hydration, and temperature regulation strategies is crucial for optimal performance.

Strategies for Maintaining Optimal Core Temperature 

several strategies to maintain an optimal core temperature before and during 

performance. These include warm-up exercises, pre-cooling techniques, and wearing thermal 

suits (Faulkner et al., 2013). Dry land warm-up exercises that elevate core temperature b

entering the water can improve muscle readiness and reduce injury risk. Pre

such as cold water immersion, can prevent overheating in hot conditions, while thermal suits 

elp retain heat in colder water (Bishop et all., 2008).  

Monitoring Core Temperature During Training 

Monitoring core temperature during training allows coaches and athletes to identify potential 

risks of overheating or hypothermia. Wearable technology, such as temperature sensors and 
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extremely high, maintaining metabolic efficiency is key to sustaining performance throughout 

cooling involves reducing core temperature before a race to prevent overheating during high-

intensity efforts. This technique is particularly useful in warm conditions, where athletes are at 

water immersion or ice packs applied to 

the body have been shown to enhance performance by delaying the onset of fatigue and thermal 

occurs when the body's core temperature deviates significantly from its normal 

range. In sprint swimming, both hyperthermia and hypothermia can impair performance. 

Hyperthermia leads to increased cardiovascular strain, while hypothermia can cause muscle 

iffness and reduced power output (Nimmo, 2004). Managing thermal stress through proper 

up, hydration, and temperature regulation strategies is crucial for optimal performance. 

several strategies to maintain an optimal core temperature before and during 

cooling techniques, and wearing thermal 

up exercises that elevate core temperature before 

entering the water can improve muscle readiness and reduce injury risk. Pre-cooling strategies, 

such as cold water immersion, can prevent overheating in hot conditions, while thermal suits 

Monitoring core temperature during training allows coaches and athletes to identify potential 

risks of overheating or hypothermia. Wearable technology, such as temperature sensors and 
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telemetry devices, can prov

adjustments to training intensity and recovery strategies (Casa et al., 2010).

5.5 Individualized Core Temperature Optimization

Each athlete responds differently to temperature fluctuations due to f

composition, training history, and acclimatization. Individualized core temperature optimization 

involves tailoring warm-up routines, hydration strategies, and thermal management techniques to 

meet the specific needs of each swimmer (Ma

their performance potential in sprint events.

6 Environmental Factors and Core Temperature

Environmental factors such as water temperature, air temperature, and humidity significantly 

influence core temperature in swimming. Cold water can rapidly lower core temperature, while 

high ambient temperatures can increase the risk of hyperthermia. Understanding how these 

environmental factors interact with the body allows athletes to adjust their strategies accordingly 

(Tipton et al., 2017). 

7. Biomechanics and Core Temperature Management

The biomechanics of swimming are also affected by core temperature. Optimal muscle 

temperature improves stroke efficiency by enhancing muscle elasticity and reducing drag 

through the water. Additionally, proper core temperature regulation can prevent muscle fatigue, 

allowing for smoother and more powerful strokes throughout the race (Chatard & Wilson, 2003).

7 Recovery and Core Temperature Regulation

Post-race recovery involves returning core

physiological function. Cold-

recovery by reducing inflammation and muscle soreness. Maintaining core temperature during 

recovery also supports the body's repair processes, promoting faster regeneration (Wilcock et al., 

2006). 

8 Core Temperature and Injury Prevention
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telemetry devices, can provide real-time data on core temperature, enabling personalized 

adjustments to training intensity and recovery strategies (Casa et al., 2010).

Individualized Core Temperature Optimization 

Each athlete responds differently to temperature fluctuations due to f

composition, training history, and acclimatization. Individualized core temperature optimization 

up routines, hydration strategies, and thermal management techniques to 

meet the specific needs of each swimmer (Marino, 2002). By doing so, athletes can maximize 

their performance potential in sprint events. 

Environmental Factors and Core Temperature 

Environmental factors such as water temperature, air temperature, and humidity significantly 

in swimming. Cold water can rapidly lower core temperature, while 

high ambient temperatures can increase the risk of hyperthermia. Understanding how these 

environmental factors interact with the body allows athletes to adjust their strategies accordingly 

Biomechanics and Core Temperature Management 

The biomechanics of swimming are also affected by core temperature. Optimal muscle 

temperature improves stroke efficiency by enhancing muscle elasticity and reducing drag 

. Additionally, proper core temperature regulation can prevent muscle fatigue, 

allowing for smoother and more powerful strokes throughout the race (Chatard & Wilson, 2003).

Recovery and Core Temperature Regulation 

race recovery involves returning core temperature to baseline levels and restoring normal 

-water immersion and other cooling techniques can help accelerate 

recovery by reducing inflammation and muscle soreness. Maintaining core temperature during 

orts the body's repair processes, promoting faster regeneration (Wilcock et al., 
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Maintaining core temperature is essential for injury prevention, as cold muscles are more prone 

to strains, tears, and other inju

competition can reduce the risk of injury by increasing muscle flexibility and elasticity (Fradkin 

et al., 2010). 

10. Thermoregulation and Sprint Swimming

Thermoregulation is the body's ability 

temperature fluctuations. In sprint swimming, thermoregulation is challenged due to the rapid 

exchange of heat between the body and the water. Swimmers who effectively manage their body 

temperature during competition experience fewer thermal stress effects and are better able to 

sustain high-intensity efforts (Maughan et al., 2010).

11. Performance Implications of Core Temperature

Core temperature has significant implications for performance in sprint swimm

an optimal core temperature ensures that athletes can perform at their highest potential by 

maximizing muscle function, metabolic efficiency, and nervous system coordination 

(Périard&Racinais, 2015). On the other hand, failure to regulate 

suboptimal performance and increased injury risk.

12. Coaches' Perspectives on Core Temperature

Coaches recognize the importance of core temperature management in optimizing performance 

and preventing injuries. Many coaches incorpo

environmental monitoring into their training programs to ensure that athletes maintain an optimal 

core temperature throughout their performance (Bergeron, 2015). By doing so, coaches can help 

athletes achieve their best results in sprint swimming.

13. Conclusion 

Core temperature plays a critical role in sprint swimming performance, influencing everything 

from muscle function and metabolic efficiency to injury prevention and recovery. Understanding 

the physiological effects of core temperature and implementing strategies for its optimization can 

enhance performance and reduce the risk of thermal stress during competition. Coaches and 
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Maintaining core temperature is essential for injury prevention, as cold muscles are more prone 

to strains, tears, and other injuries. A proper warm-up that elevates core temperature before 

competition can reduce the risk of injury by increasing muscle flexibility and elasticity (Fradkin 

Thermoregulation and Sprint Swimming 

Thermoregulation is the body's ability to maintain a stable core temperature despite external 

temperature fluctuations. In sprint swimming, thermoregulation is challenged due to the rapid 

exchange of heat between the body and the water. Swimmers who effectively manage their body 

ing competition experience fewer thermal stress effects and are better able to 

intensity efforts (Maughan et al., 2010). 

Performance Implications of Core Temperature 

Core temperature has significant implications for performance in sprint swimm

an optimal core temperature ensures that athletes can perform at their highest potential by 

maximizing muscle function, metabolic efficiency, and nervous system coordination 

(Périard&Racinais, 2015). On the other hand, failure to regulate core temperature can lead to 

suboptimal performance and increased injury risk. 

Coaches' Perspectives on Core Temperature 

Coaches recognize the importance of core temperature management in optimizing performance 

and preventing injuries. Many coaches incorporate warm-up protocols, hydration strategies, and 

environmental monitoring into their training programs to ensure that athletes maintain an optimal 

core temperature throughout their performance (Bergeron, 2015). By doing so, coaches can help 

ve their best results in sprint swimming. 
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from muscle function and metabolic efficiency to injury prevention and recovery. Understanding 
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core temperature throughout their performance (Bergeron, 2015). By doing so, coaches can help 
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athletes must work together to develop individualized approaches to cor

management, ensuring that swimmers are wellprepared to perform at their peak.

14. Recommendations 

 Pre-Competition Warm

including dry-land and in

muscle readiness before sprint swimming events.

 Hydration Strategies:

emphasized to prevent dehydration, which can impair thermoregulation and negatively 

affect core temperature management.

 Pre-Cooling Techniques:

cooling techniques such as cold water immersion to mitigate hyperthermia during intense 

efforts. 

 Individualized Core Temperature Monitoring:

technology to monitor core temperature during training and competition, allowing for 

tailored strategies based on individual athlete responses to environmental conditions and 

workload. 

 Post-Competition Recovery:

incorporated into post

soreness and inflammation while restoring normal core temperature.

 Training Adaptations:

and cold environments to improve thermoregulation and optimize performance across 

varying conditions. 

 Nutritional Considerations:

intake to fuel metabolic processes and maintain energy levels during spri

ensuring adequate electrolyte balance for optimal hydration.
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athletes must work together to develop individualized approaches to cor

management, ensuring that swimmers are wellprepared to perform at their peak.

Competition Warm-Up: Athletes should engage in a structured warm

land and in-water activities, to elevate core temper

muscle readiness before sprint swimming events. 

Hydration Strategies: Proper hydration before, during, and after competition should be 

emphasized to prevent dehydration, which can impair thermoregulation and negatively 

ture management. 

Cooling Techniques: In warmer environments, swimmers should employ pre

cooling techniques such as cold water immersion to mitigate hyperthermia during intense 

Individualized Core Temperature Monitoring: Coaches should use wear

technology to monitor core temperature during training and competition, allowing for 

tailored strategies based on individual athlete responses to environmental conditions and 

Competition Recovery: Cold water immersion or other cooling m

incorporated into post-competition recovery routines to assist in reducing muscle 

soreness and inflammation while restoring normal core temperature.

Training Adaptations: Athletes should undergo thermal acclimation training for both hot 

d cold environments to improve thermoregulation and optimize performance across 

Nutritional Considerations: Nutrition plans should include sufficient carbohydrate 

intake to fuel metabolic processes and maintain energy levels during spri

ensuring adequate electrolyte balance for optimal hydration. 
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athletes must work together to develop individualized approaches to core temperature 

management, ensuring that swimmers are wellprepared to perform at their peak. 

Athletes should engage in a structured warm-up protocol, 

water activities, to elevate core temperature and enhance 

Proper hydration before, during, and after competition should be 

emphasized to prevent dehydration, which can impair thermoregulation and negatively 

In warmer environments, swimmers should employ pre-

cooling techniques such as cold water immersion to mitigate hyperthermia during intense 
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 Injury Prevention Focus:

include maintaining core temperature throughout training and competition, as well as 

integrating flexibility and muscle elasticity exercises into warm

 Environmental Awareness:

environmental conditions, adjusting training and competition plans to minimize the 

impact of extreme temperatures

 Biomechanics and Temperature Management:

muscle temperature should include adjustments in stroke mechanics to accommodate 

changes in muscle flexibility and power output due to core temperature fluctuations.

References  

 Achten, J., Halson, S. L., Moseley, L., Rayson, M. P., Casey, A., &Jeukendrup, A. E. 

(2004). Higher dietary carbohydrate content during intensified running training results in 

better maintenance of performance and mood state.

1331-1340. 

 Bergeron, M. F. (2015). Training and competing in the heat in youth sports: no 

sweat?. British Journal of Sports Medicine

 Bishop, D. (2003). Warm up I: potential mechanisms and the effects of passive 

on exercise performance.

 Bishop, D., Edge, J., Thomas, C., & Mercier, J. (2008). Effects of high

on muscle lactate transporters and postexercise recovery of muscle lactate and hydrogen 

ions in women. American Journal of Physiology

Comparative Physiology

 Bishop, P. A., Jones, E., & Woods, A. K. (2008). Recovery from training: a brief review: 

brief review. The Journal of Strength & Conditioning Research

 Bishop, P. A., Jones, E., & Woods, A. K. (2008). Recovery from training: a brief review: 

brief review. The Journal of Strength & Conditioning Research

                                                    AD EDUXIAN JOURNAL,
                                                         VOL-1, ISSUE

7951                         @COPYRIGHTADEDUXIANPUBLICATION

Injury Prevention Focus: Coaches should prioritize injury prevention strategies that 

include maintaining core temperature throughout training and competition, as well as 

ng flexibility and muscle elasticity exercises into warm-up routines.

Environmental Awareness: Athletes and coaches should be cognizant of the 

environmental conditions, adjusting training and competition plans to minimize the 

impact of extreme temperatures on performance. 

Biomechanics and Temperature Management: The focus on maintaining optimal 

muscle temperature should include adjustments in stroke mechanics to accommodate 

changes in muscle flexibility and power output due to core temperature fluctuations.

Achten, J., Halson, S. L., Moseley, L., Rayson, M. P., Casey, A., &Jeukendrup, A. E. 

(2004). Higher dietary carbohydrate content during intensified running training results in 

better maintenance of performance and mood state. Journal of Applied Physiology

Bergeron, M. F. (2015). Training and competing in the heat in youth sports: no 

British Journal of Sports Medicine, 49(13), 837-839. 

Bishop, D. (2003). Warm up I: potential mechanisms and the effects of passive 

on exercise performance. Sports medicine, 33, 439-454. 

Bishop, D., Edge, J., Thomas, C., & Mercier, J. (2008). Effects of high

on muscle lactate transporters and postexercise recovery of muscle lactate and hydrogen 

American Journal of Physiology-Regulatory, Integrative and 

Comparative Physiology, 295(6), R1991-R1998.  

Bishop, P. A., Jones, E., & Woods, A. K. (2008). Recovery from training: a brief review: 

The Journal of Strength & Conditioning Research, 22

Bishop, P. A., Jones, E., & Woods, A. K. (2008). Recovery from training: a brief review: 

The Journal of Strength & Conditioning Research, 22

AD EDUXIAN JOURNAL, 
1, ISSUE-1, JULY 2024 

7951                         @COPYRIGHTADEDUXIANPUBLICATION PAGE 152 

Coaches should prioritize injury prevention strategies that 

include maintaining core temperature throughout training and competition, as well as 

up routines. 

Athletes and coaches should be cognizant of the 

environmental conditions, adjusting training and competition plans to minimize the 

The focus on maintaining optimal 

muscle temperature should include adjustments in stroke mechanics to accommodate 

changes in muscle flexibility and power output due to core temperature fluctuations. 

Achten, J., Halson, S. L., Moseley, L., Rayson, M. P., Casey, A., &Jeukendrup, A. E. 

(2004). Higher dietary carbohydrate content during intensified running training results in 

Applied Physiology, 96(4), 

Bergeron, M. F. (2015). Training and competing in the heat in youth sports: no 

Bishop, D. (2003). Warm up I: potential mechanisms and the effects of passive warm up 

Bishop, D., Edge, J., Thomas, C., & Mercier, J. (2008). Effects of high-intensity training 

on muscle lactate transporters and postexercise recovery of muscle lactate and hydrogen 

Regulatory, Integrative and 

Bishop, P. A., Jones, E., & Woods, A. K. (2008). Recovery from training: a brief review: 

22(3), 1015-1024.  

Bishop, P. A., Jones, E., & Woods, A. K. (2008). Recovery from training: a brief review: 

22(3), 1015-1024. 



                                                     
                                            

 

 

ISSN-3048-7951                         @COPYRIGHTADEDUXIANPUBLICATION
 

 Bleakley, C. M., & Davison, G. W. (2010). What is the biochemical

rationale for using cold

Journal of Sports Medicine, 44

 Bleakley, C. M., & Davison, G. W. (2010). What is the biochemical and physiological 

rationale for using cold

journal of sports medicine

 Burke, L. M., Kiens, B., & Ivy, J. L. (2011).

recovery. Journal of Sports Science

 Casa, D. J., Stearns, R. L., Lopez, R. M., Ganio, M. S., McDermott, B. P., Walker 

Yeargin, S., ... & Maresh, C. M. (2010). Influence of hydration on physiological fun

and performance during trail running in the heat.

156. 

 Chatard, J. C., & Wilson, B. (2003). Drafting distance in swimming.

in Sports & Exercise, 35

 Cheung, S. S., &Sleivert, G

isokinetic maximal force production independent of core temperature.

of applied physiology, 

 Cheung, S. S., &Sleivert, G. G. (2004). Multiple triggers for hyperthermic fatigue

exhaustion. Exercise and sport sciences reviews

 Czelusniak, O., Favreau, E., & Ives, S. J. (2021). Effects of warm

performance, rating of perceived exertion, and blood lactate concentration: A systematic 

review. Journal of functional morphology and kinesiology

 Faulkner, S. H., Ferguson, R. A., Hodder, S. G., &Havenith, G. (2013). External muscle 

heating during warm-

heating in the recovery peri

2721. 

 Fradkin, A. J., Zazryn, T. R., & Smoliga, J. M. (2010). Effects of warming

physical performance: a systematic review with meta

Conditioning Research

                                                    AD EDUXIAN JOURNAL,
                                                         VOL-1, ISSUE

7951                         @COPYRIGHTADEDUXIANPUBLICATION

Bleakley, C. M., & Davison, G. W. (2010). What is the biochemical

rationale for using cold-water immersion in sports recovery? A systematic review. 

Journal of Sports Medicine, 44(3), 179-187. https://doi.org/10.1136/bjsm.2009.065565

y, C. M., & Davison, G. W. (2010). What is the biochemical and physiological 

rationale for using cold-water immersion in sports recovery? A systematic review.

journal of sports medicine, 44(3), 179-187. 

Burke, L. M., Kiens, B., & Ivy, J. L. (2011). Carbohydrates and fat for training and 

Journal of Sports Science, 29(1), 1-11. 

Casa, D. J., Stearns, R. L., Lopez, R. M., Ganio, M. S., McDermott, B. P., Walker 

Yeargin, S., ... & Maresh, C. M. (2010). Influence of hydration on physiological fun

and performance during trail running in the heat. Journal of athletic training

Chatard, J. C., & Wilson, B. (2003). Drafting distance in swimming.

35(7), 1176-1181. 

Cheung, S. S., &Sleivert, G. G. (2004). Lowering of skin temperature decreases 

isokinetic maximal force production independent of core temperature.

 91, 723-728. 

Cheung, S. S., &Sleivert, G. G. (2004). Multiple triggers for hyperthermic fatigue

Exercise and sport sciences reviews, 32(3), 100-106. 

Czelusniak, O., Favreau, E., & Ives, S. J. (2021). Effects of warm-up on sprint swimming 

performance, rating of perceived exertion, and blood lactate concentration: A systematic 

Journal of functional morphology and kinesiology, 6(4), 85.

Faulkner, S. H., Ferguson, R. A., Hodder, S. G., &Havenith, G. (2013). External muscle 

-up does not provide added performance benefit above external 

heating in the recovery period alone. European journal of applied physiology

Fradkin, A. J., Zazryn, T. R., & Smoliga, J. M. (2010). Effects of warming

physical performance: a systematic review with meta-analysis. The Journal of Strength & 

Conditioning Research, 24(1), 140-148. 

AD EDUXIAN JOURNAL, 
1, ISSUE-1, JULY 2024 

7951                         @COPYRIGHTADEDUXIANPUBLICATION PAGE 153 

Bleakley, C. M., & Davison, G. W. (2010). What is the biochemical and physiological 

water immersion in sports recovery? A systematic review. British 

https://doi.org/10.1136/bjsm.2009.065565 

y, C. M., & Davison, G. W. (2010). What is the biochemical and physiological 

water immersion in sports recovery? A systematic review. British 

Carbohydrates and fat for training and 

Casa, D. J., Stearns, R. L., Lopez, R. M., Ganio, M. S., McDermott, B. P., Walker 

Yeargin, S., ... & Maresh, C. M. (2010). Influence of hydration on physiological function 

Journal of athletic training, 45(2), 147-

Chatard, J. C., & Wilson, B. (2003). Drafting distance in swimming. Medicine & Science 

. G. (2004). Lowering of skin temperature decreases 

isokinetic maximal force production independent of core temperature. European journal 

Cheung, S. S., &Sleivert, G. G. (2004). Multiple triggers for hyperthermic fatigue and 

up on sprint swimming 

performance, rating of perceived exertion, and blood lactate concentration: A systematic 

(4), 85. 

Faulkner, S. H., Ferguson, R. A., Hodder, S. G., &Havenith, G. (2013). External muscle 

up does not provide added performance benefit above external 

European journal of applied physiology, 113, 2713-

Fradkin, A. J., Zazryn, T. R., & Smoliga, J. M. (2010). Effects of warming-up on 

The Journal of Strength & 



                                                     
                                            

 

 

ISSN-3048-7951                         @COPYRIGHTADEDUXIANPUBLICATION
 

 Gagnon, D., Jay, O., & Kenny, G. P. (2013). The evaporative requirement for heat 

balance determines whole

full evaporation. The Journal of physiology

 Galbraith, A., & Willmott, A. (2018). Transition phase clothing strategies and their effect 

on body temperature and 100

Science, 18(2), 182-189.

 Maughan, R. J. (2010). Distance running in hot environments: a 

elite runner. Scandinavian journal of medicine & science in sports

 McGowan, C. J., Pyne, D. B., Thompson, K. G., & Rattray, B. (2016). Evaluating warm

up strategies for elite sprint breaststroke swimming performance.

sports physiology and performance

 McGowan, C. J., Pyne, D. B., Thompson, K. G., Raglin, J. S., & Rattray, B. (2017). 

Morning exercise: Enhancement of afternoon sprint

performance. International journal of s

611. 

 McGowan, C. J., Pyne, D. B., Thompson, K. G., Raglin, J. S., Osborne, M., & Rattray, B. 

(2017). Elite sprint swimming performance is enhanced by completion of additional 

warm-up activities. Journal of 

 McGowan, C. J., Thompson, K. G., Pyne, D. B., Raglin, J. S., & Rattray, B. (2016). 

Heated jackets and dryland

during transition enhance sprint swimming performance.

medicine in sport, 19(4), 354

 Mujika, I., & Burke, L. M. (2011). Nutrition in team sports.

Metabolism, 57(Suppl. 2), 26

 Neiva, H. P., Marques, M. C., Barbosa, T. M., Izquierdo, M., Viana, J. L., Teixe

M., & Marinho, D. A. (2017). Warm

stimulation? A randomized study.

Research, 31(9), 2423-

 Nimmo, M. (2004). Exercise in the cold.

                                                    AD EDUXIAN JOURNAL,
                                                         VOL-1, ISSUE

7951                         @COPYRIGHTADEDUXIANPUBLICATION

Gagnon, D., Jay, O., & Kenny, G. P. (2013). The evaporative requirement for heat 

balance determines whole‐body sweat rate during exercise under conditions permitting 

The Journal of physiology, 591(11), 2925-2935. 

th, A., & Willmott, A. (2018). Transition phase clothing strategies and their effect 

on body temperature and 100-m swimming performance. European Journal of Sport 

189. 

Maughan, R. J. (2010). Distance running in hot environments: a thermal challenge to the 

Scandinavian journal of medicine & science in sports, 

McGowan, C. J., Pyne, D. B., Thompson, K. G., & Rattray, B. (2016). Evaluating warm

up strategies for elite sprint breaststroke swimming performance. International journal of 

sports physiology and performance, 11(7), 975-978. 

McGowan, C. J., Pyne, D. B., Thompson, K. G., Raglin, J. S., & Rattray, B. (2017). 

Morning exercise: Enhancement of afternoon sprint

International journal of sports physiology and performance

McGowan, C. J., Pyne, D. B., Thompson, K. G., Raglin, J. S., Osborne, M., & Rattray, B. 

(2017). Elite sprint swimming performance is enhanced by completion of additional 

Journal of sports sciences, 35(15), 1493-1499. 

McGowan, C. J., Thompson, K. G., Pyne, D. B., Raglin, J. S., & Rattray, B. (2016). 

Heated jackets and dryland-based activation exercises used as additional warm

during transition enhance sprint swimming performance. Journal of Science and 

(4), 354-358. 

Mujika, I., & Burke, L. M. (2011). Nutrition in team sports. Annals of Nutrition and 

(Suppl. 2), 26-35. 

Neiva, H. P., Marques, M. C., Barbosa, T. M., Izquierdo, M., Viana, J. L., Teixe

M., & Marinho, D. A. (2017). Warm-up for sprint swimming: Race

stimulation? A randomized study. The Journal of Strength & Conditioning 

-2431. 

Nimmo, M. (2004). Exercise in the cold. Journal of sports sciences

AD EDUXIAN JOURNAL, 
1, ISSUE-1, JULY 2024 

7951                         @COPYRIGHTADEDUXIANPUBLICATION PAGE 154 

Gagnon, D., Jay, O., & Kenny, G. P. (2013). The evaporative requirement for heat 

‐body sweat rate during exercise under conditions permitting 

th, A., & Willmott, A. (2018). Transition phase clothing strategies and their effect 

European Journal of Sport 

thermal challenge to the 

 20, 95-102. 

McGowan, C. J., Pyne, D. B., Thompson, K. G., & Rattray, B. (2016). Evaluating warm-

International journal of 

McGowan, C. J., Pyne, D. B., Thompson, K. G., Raglin, J. S., & Rattray, B. (2017). 

Morning exercise: Enhancement of afternoon sprint-swimming 

ports physiology and performance, 12(5), 605-

McGowan, C. J., Pyne, D. B., Thompson, K. G., Raglin, J. S., Osborne, M., & Rattray, B. 

(2017). Elite sprint swimming performance is enhanced by completion of additional 

 

McGowan, C. J., Thompson, K. G., Pyne, D. B., Raglin, J. S., & Rattray, B. (2016). 

based activation exercises used as additional warm-ups 

Journal of Science and 

Annals of Nutrition and 

Neiva, H. P., Marques, M. C., Barbosa, T. M., Izquierdo, M., Viana, J. L., Teixeira, A. 

up for sprint swimming: Race-pace or aerobic 

The Journal of Strength & Conditioning 

Journal of sports sciences, 22(10), 898-916. 



                                                     
                                            

 

 

ISSN-3048-7951                         @COPYRIGHTADEDUXIANPUBLICATION
 

 Périard, J. D., &Racinais, S. (2015). Self

associated with the maintenance of% VO2peak within a narrow range.

Physiology, 118(10), 1258

 Périard, J. D., &Racinais, S. (201

associated with the maintenance of% VO2peak within a narrow range.

Physiology, 118(10), 1258

 Quod, M. J., Martin, D. T., Laursen, P. B., Gardner, A. S., Halson, S. L., Marino, F

& Hahn, A. G. (2008). Practical precooling: effect on cycling time trial performance in 

warm conditions. Journal of sports sciences

 Sawka, M. N., Cheuvront, S. N., & Kenefick, R. W. (2012). High skin temperature and 

hypohydration impair aerobic performance.

 Silva, L. M., Neiva, H. P., Marques, M. C., Izquierdo, M., & Marinho, D. A. (2018). 

Effects of warm-up, post

team sports: A systematic review.

 West, D. J., Dietzig, B. M., Bracken, R. M., Cunningham, D. J., Crewther, B. T., Cook, 

C. J., & Kilduff, L. P. (2013). Influence of post

performance in international swimmers.

172-176. 

 Wilcock, I. M., Cronin, J. B., & Hing, W. A. (2006). Physiological response to water 

immersion: a method for sport recovery?.

 Wilkins, E. L., &Havenith, G. (2017). Ext

improve upper body power and elite sprint swimming performance.

Institution of Mechanical Engineers, Part P: Journal of Sports Engineering and 

Technology, 231(2), 91

                                                    AD EDUXIAN JOURNAL,
                                                         VOL-1, ISSUE

7951                         @COPYRIGHTADEDUXIANPUBLICATION

Périard, J. D., &Racinais, S. (2015). Self-paced exercise in hot and cool conditions is 

associated with the maintenance of% VO2peak within a narrow range.

(10), 1258-1265. 

Périard, J. D., &Racinais, S. (2015). Self-paced exercise in hot and cool conditions is 

associated with the maintenance of% VO2peak within a narrow range.

(10), 1258-1265. 

Quod, M. J., Martin, D. T., Laursen, P. B., Gardner, A. S., Halson, S. L., Marino, F

& Hahn, A. G. (2008). Practical precooling: effect on cycling time trial performance in 

Journal of sports sciences, 26(14), 1477-1487. 

Sawka, M. N., Cheuvront, S. N., & Kenefick, R. W. (2012). High skin temperature and 

ion impair aerobic performance. Experimental physiology

Silva, L. M., Neiva, H. P., Marques, M. C., Izquierdo, M., & Marinho, D. A. (2018). 

up, post-warm-up, and re-warm-up strategies on explosive efforts in 

systematic review. Sports Medicine, 48, 2285-2299.

West, D. J., Dietzig, B. M., Bracken, R. M., Cunningham, D. J., Crewther, B. T., Cook, 

C. J., & Kilduff, L. P. (2013). Influence of post-warm-up recovery time on swim 

performance in international swimmers. Journal of science and medicine in sport

Wilcock, I. M., Cronin, J. B., & Hing, W. A. (2006). Physiological response to water 

immersion: a method for sport recovery?. Sports medicine, 36, 747-

Wilkins, E. L., &Havenith, G. (2017). External heating garments used post

improve upper body power and elite sprint swimming performance.

Institution of Mechanical Engineers, Part P: Journal of Sports Engineering and 

(2), 91-101. 

AD EDUXIAN JOURNAL, 
1, ISSUE-1, JULY 2024 

7951                         @COPYRIGHTADEDUXIANPUBLICATION PAGE 155 

paced exercise in hot and cool conditions is 

associated with the maintenance of% VO2peak within a narrow range. Journal of Applied 

paced exercise in hot and cool conditions is 

associated with the maintenance of% VO2peak within a narrow range. Journal of Applied 

Quod, M. J., Martin, D. T., Laursen, P. B., Gardner, A. S., Halson, S. L., Marino, F. E., ... 

& Hahn, A. G. (2008). Practical precooling: effect on cycling time trial performance in 

Sawka, M. N., Cheuvront, S. N., & Kenefick, R. W. (2012). High skin temperature and 

Experimental physiology, 97(3), 327-332. 

Silva, L. M., Neiva, H. P., Marques, M. C., Izquierdo, M., & Marinho, D. A. (2018). 

up strategies on explosive efforts in 

2299. 

West, D. J., Dietzig, B. M., Bracken, R. M., Cunningham, D. J., Crewther, B. T., Cook, 

up recovery time on swim 

Journal of science and medicine in sport, 16(2), 

Wilcock, I. M., Cronin, J. B., & Hing, W. A. (2006). Physiological response to water 

-765. 

ernal heating garments used post-warm-up 

improve upper body power and elite sprint swimming performance. Proceedings of the 

Institution of Mechanical Engineers, Part P: Journal of Sports Engineering and 


