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Executive Summary  
Heat stress is the leading cause of death among high school and collegiate athletes, with exertional heat 
stroke (EHS) accounting for more fatalities than all other sports-related conditions combined. This 
comprehensive analysis examines the science of cooling strategies, the epidemiology of heat illness in athletics, 
and the market opportunity for innovative cooling solutions that enhance performance while protecting athlete 
safety.

Key Findings:

Exertional heat stroke is the #1 killer of high school athletes (NATA, 2024)

97% of football EHS deaths occur among linemen during conditioning (NCCSIR)

Pre-cooling improves performance by 3-8% in heat conditions (meta-analysis, 2024)

Head/neck cooling reduces core temperature 0.3-0.5°C (systematic review, 2025)

$2.1 billion U.S. sports cooling market (athletic equipment, training aids, performance gear)
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The Heat Stress Problem in Athletics  

Epidemiology of Exertional Heat Illness  



Exertional Heat Stroke (EHS) Statistics:

High School Athletics (NCCSIR, NATA 2024):

Leading cause of death among high school athletes

Average 2-3 deaths annually from EHS (primarily football)

97% of football EHS deaths occur among linemen

80% of EHS deaths occur during conditioning sessions (not games)

Peak risk: First 2 weeks of practice in August

Collegiate Athletics:

1 in 10,000 athletes experience EHS annually

Football accounts for 75% of collegiate EHS cases

Korey Stringer (2001): NFL Pro Bowl lineman death catalyzed safety reforms

Youth Sports:

6,000+ heat-related ER visits annually for youth athletes (CDC)

Rising incidence correlated with climate change and earlier season starts

Risk Factors for Exertional Heat Illness  

Environmental Factors:

Wet Bulb Globe Temperature (WBGT) >82°F = high risk

Humidity >60% impairs evaporative cooling

Direct sunlight adds 10-15°F to heat stress

Artificial turf can be 30-50°F hotter than natural grass

Individual Factors:

Body mass: Linemen (300+ lbs) at highest risk

Fitness level: Deconditioned athletes more vulnerable

Acclimatization: First 2 weeks of practice critical

Previous heat illness: 5x increased risk of recurrence

Medications: Stimulants, antihistamines increase risk

Equipment Factors:

Football helmets/pads: Prevent heat dissipation from head/torso

Dark uniforms: Absorb more solar radiation

Protective gear: Adds 10-20 lbs, impairs cooling



The Cost of Heat Illness in Sports  

Medical Costs:

EHS treatment: $50,000-$200,000 per incident (hospitalization, ICU)

Long-term complications: Organ damage, cognitive impairment

Litigation: $1-5 million settlements for preventable deaths

Performance Costs:

Reduced training quality during heat waves

Missed practice/competition due to heat illness

Decreased recruitment for programs with poor safety records

Organizational Costs:

Liability insurance premiums increase after incidents

Reputation damage for schools/programs

Regulatory compliance costs (state heat safety laws)

The Science of Cooling and Performance  

Thermoregulation During Exercise  

Heat Production:

Metabolic heat: 75-80% of energy becomes heat during exercise

Elite athletes: Generate 1,000-1,500 watts of heat during intense exercise

Football linemen: Can produce 1,200+ watts during drills

Heat Dissipation Mechanisms:

1. Evaporation (primary): 70-80% of cooling in hot environments

2. Radiation: 10-15% (ineffective when ambient temp >95°F)

3. Convection: 5-10% (wind, air movement)

4. Conduction: <5% (contact with cool surfaces)

Critical Temperature Thresholds:

Core temperature 100.4°F (38°C): Performance begins to decline

Core temperature 102.2°F (39°C): Significant performance impairment

Core temperature 104°F (40°C): Exertional heat stroke risk



Core temperature 105.8°F (41°C): Life-threatening emergency

Impact of Heat on Athletic Performance  

Endurance Performance:

3-8% decline in performance for every 1°C increase in core temperature

VO2 max decreases 5-10% in hot conditions (>86°F)

Time to exhaustion reduced by 30-45% in heat vs. cool conditions

Power/Strength Performance:

Anaerobic capacity decreases 10-15% in heat

Sprint performance impaired by 2-5%

Reaction time slows by 5-10%

Cognitive Performance:

Decision-making impaired at core temp >102°F

Coordination decreases with dehydration >2% body weight

Perception of effort increases, reducing self-paced intensity

Mechanisms of Cooling Benefits  

Pre-Cooling (Before Exercise):

Lowers baseline core temperature by 0.3-0.7°C

Increases heat storage capacity (more "room" before critical temp)

Delays onset of fatigue by 10-20%

Improves thermal comfort and perceived exertion

Per-Cooling (During Exercise):

Slows rate of core temp rise by 20-30%

Maintains higher work output in self-paced exercise

Reduces cardiovascular strain (lower heart rate)

Extends time to exhaustion by 15-25%

Post-Cooling (Recovery):

Accelerates core temp return to baseline

Reduces inflammation and muscle damage

Improves subsequent performance in multi-session days



Enhances recovery between training bouts

Cooling Strategies: Evidence-Based Review  

Pre-Cooling Strategies  

1. Cold Water Immersion (CWI)

Protocol: 10-20 minutes in 50-59°F water

Effectiveness: ★★★★★ (Reduces core temp 0.5-0.7°C)

Performance benefit: 3-8% improvement in endurance

Pros: Highly effective, whole-body cooling

Cons: Requires facilities, time-consuming, uncomfortable

Best for: Pre-competition in controlled environments

2. Ice Vests

Protocol: Wear 20-40 minutes before exercise

Effectiveness: ★★★★☆ (Reduces core temp 0.3-0.5°C)

Performance benefit: 2-5% improvement

Pros: Portable, reusable

Cons: Bulky (8-15 lbs), expensive ($150-$400), requires freezer

Best for: Sideline use, pre-game warm-up

3. Ice Slurry Ingestion

Protocol: Consume 7-10 g/kg body weight of ice slurry

Effectiveness: ★★★★☆ (Reduces core temp 0.3-0.6°C)

Performance benefit: 3-6% improvement in heat

Pros: Internal cooling, easy to administer

Cons: GI discomfort in some athletes, requires preparation

Best for: Endurance events, pre-competition

4. Head/Neck Cooling

Protocol: Apply cooling to head/neck 15-30 minutes pre-exercise

Effectiveness: ★★★☆☆ (Reduces core temp 0.2-0.4°C)

Performance benefit: 2-4% improvement

Pros: Comfortable, doesn't interfere with movement, targets high blood flow area



Cons: Smaller effect than whole-body cooling

Best for: Continuous use during training/competition

Per-Cooling Strategies (During Exercise)  

1. Cold Fluid Ingestion

Protocol: Drink 4-8 oz cold water every 15-20 minutes

Effectiveness: ★★★☆☆ (Slows core temp rise 10-15%)

Performance benefit: 2-3% improvement

Pros: Easy to implement, addresses hydration

Cons: Limited cooling effect, GI issues if excessive

Best for: All sports, baseline strategy

2. Head/Neck Cooling Devices

Protocol: Continuous cooling during breaks/timeouts

Effectiveness: ★★★★☆ (Reduces core temp 0.3-0.5°C)

Performance benefit: 3-5% improvement in repeated efforts

Pros: Practical during competition, targets cerebral blood flow

Cons: Requires equipment, limited to breaks

Best for: Football, soccer, field sports with breaks

3. Cooling Vests (Sideline)

Protocol: Wear during timeouts/halftime

Effectiveness: ★★★☆☆ (Reduces core temp 0.2-0.4°C)

Performance benefit: 2-4% improvement in subsequent performance

Pros: Effective for recovery between efforts

Cons: Not wearable during play, bulky

Best for: Sports with extended breaks (football, baseball)

Post-Cooling Strategies (Recovery)  

1. Cold Water Immersion

Protocol: 10-15 minutes in 50-59°F water immediately post-exercise

Effectiveness: ★★★★★ (Fastest core temp reduction)

Recovery benefit: Reduces inflammation, accelerates recovery

Pros: Highly effective, evidence-based



Cons: Requires facilities, uncomfortable

Best for: Multi-session training days, post-competition

2. Contrast Water Therapy

Protocol: Alternate hot (100-104°F) and cold (50-59°F) immersion

Effectiveness: ★★★☆☆ (Moderate recovery benefit)

Recovery benefit: Improved perceived recovery, reduced soreness

Pros: Athletes prefer to CWI alone

Cons: Mixed evidence, requires facilities

Best for: Recovery between training sessions

High-Risk Sports and Populations  

Football (Highest Risk)  

Risk Profile:

97% of EHS deaths among linemen (300+ lbs, heavy equipment)

Peak risk: August conditioning, first 2 weeks of practice

Environmental: Artificial turf, full pads, helmets

Cooling Needs:

Pre-practice: Lower baseline core temperature

During practice: Frequent breaks with head/neck cooling

Post-practice: Rapid core temp reduction (CWI if available)

Market Size:

High school: 1.1 million players

College: 73,000 players

NFL: 1,700 players

Estimated cooling equipment spend: $400M annually

Soccer  

Risk Profile:

Continuous play in heat (90+ minutes)

Limited substitutions and breaks



Increasing summer tournaments (youth, collegiate)

Cooling Needs:

Halftime cooling: Ice vests, cold fluids, head/neck cooling

Sideline cooling: For substitutes and injured players

Post-match recovery: CWI, cold fluids

Market Size:

Youth/high school: 3+ million players

College: 50,000 players

MLS: 700+ players

Estimated cooling equipment spend: $300M annually

Running (Endurance Events)  

Risk Profile:

Long duration heat exposure (marathons, ultra-running)

Self-paced intensity (athletes push limits)

Variable environmental conditions

Cooling Needs:

Pre-race: Ice slurry, cold immersion

During race: Aid station cooling, cold fluids

Post-race: Immediate cooling for EHS prevention

Market Size:

Marathon finishers: 500,000+ annually (U.S.)

Half-marathon: 2+ million annually

Recreational runners: 50+ million

Estimated cooling equipment spend: $600M annually

Other High-Risk Sports  

Tennis:

Outdoor courts (surface temps 120-140°F)

Long matches (3-5 hours)

Changeover cooling critical



Baseball/Softball:

Catchers (heavy equipment, squatting position)

Pitchers (high metabolic demand)

Doubleheaders in summer heat

Lacrosse:

Heavy equipment (helmets, pads)

Continuous play

Spring/summer season

Military Training:

Ruck marches (heavy loads, long duration)

Combat gear (body armor, helmets)

Training in extreme environments

Market Opportunity  

Sports Cooling Market Size  

U.S. Market: $2.1 Billion Annually

Breakdown by Segment:

1. Professional Sports: $400 Million

NFL: $120M (32 teams, extensive cooling infrastructure)

MLB: $80M (30 teams, summer season)

MLS: $40M (29 teams, growing awareness)

Other pro leagues: $160M (NBA, NHL, minor leagues)

2. Collegiate Athletics: $500 Million

NCAA Division I: $300M (350+ schools, large budgets)

NCAA Division II/III: $150M (1,000+ schools)

NAIA/Junior colleges: $50M

3. High School Athletics: $600 Million

Football programs: $300M (14,000+ schools)

Other sports: $300M (soccer, track, baseball, etc.)

4. Youth Sports: $300 Million



Club sports: $200M (soccer, lacrosse, baseball)

Recreational leagues: $100M

5. Military Training: $300 Million

DoD training programs: $200M

National Guard: $50M

Military academies: $50M

Market Drivers  

1. Safety Regulations:

NFHS heat acclimatization guidelines (all 50 states)

State-specific laws (Georgia, Florida, Texas, California)

Liability concerns driving proactive investment

2. Performance Optimization:

Competitive advantage from cooling strategies

Evidence-based training adoption

Sports science integration in programs

3. Climate Change:

Earlier season starts (spring football, summer tournaments)

Hotter conditions during traditional seasons

Geographic expansion of heat risk

4. Technology Adoption:

Wearable sensors (core temp monitoring)

Data-driven decisions on cooling interventions

Integration with training programs

Growth Projections  

Market Growth Rate: 8-12% CAGR (2025-2030)

Drivers of Growth:

Increasing heat exposure (climate change)

Regulatory requirements (state laws, league policies)

Performance awareness (evidence-based coaching)



Technology innovation (better, cheaper cooling solutions)

ChillerBody's Solution for Athletes  

Product Benefits for Athletic Performance  

Pre-Competition Cooling:

Lower baseline core temperature before warm-up

Increase heat storage capacity for competition

Improve thermal comfort and confidence

During Competition:

Sideline/timeout cooling (football, soccer, lacrosse)

Between-inning cooling (baseball catchers, pitchers)

Changeover cooling (tennis)

Training Applications:

Summer conditioning (football, soccer)

Heat acclimatization protocols

Multi-session training days

Competitive Advantages for Athletes  

1. Universal Compatibility:

Works with any helmet (football, lacrosse, baseball)

Works with any cap (running, tennis, golf)

ANSI/Z89.1 certified (doesn't compromise safety equipment)

2. Performance-Focused Design:

Lightweight (<2 oz) - doesn't impair movement

Hands-free - stays in place during activity

20-30 minute duration - ideal for pre-cooling and between-inning/timeout cooling

3. Cost-Effective:

$39.95 for 2-pack (vs. $150-$400 for ice vests)

Reusable (500+ freeze cycles)

Low cost per use ($0.50-$1.00 per session)



4. Practical:

No special facilities required (just a freezer)

Easy to transport (team travel, away games)

Quick activation (2+ hours in freezer)

Target Markets  

1. Team Sports Programs:

High school athletic departments (14,000+ schools)

College athletic programs (1,350+ schools)

Club sports organizations (thousands of teams)

2. Individual Athletes:

Endurance athletes (runners, cyclists, triathletes)

Tennis players (outdoor competition)

Golfers (summer tournaments)

3. Military:

Training commands (basic training, advanced schools)

Special operations (extreme environment training)

ROTC programs (college/high school)

Conclusion  
Heat stress is the leading cause of death among high school and collegiate athletes, with exertional heat stroke 
accounting for more fatalities than all other sports-related conditions combined. The science is clear: cooling 
strategies improve performance by 3-8% in heat conditions while simultaneously reducing the risk of life-
threatening heat illness.

The $2.1 billion U.S. sports cooling market is driven by safety regulations, performance optimization, and 
climate change. ChillerBody's patented universal-fit cooling insert offers a unique combination of effectiveness, 
practicality, and affordability that addresses the needs of athletes from youth sports to professional leagues.

For coaches, athletic trainers, and athletes, the question is not whether to implement cooling strategies
—but which cooling solution will provide the best combination of safety, performance, and practicality.
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About ChillerBody  
ChillerBody International, LLC develops patented cooling solutions for athletes and workers. Our universal-fit 
cooling inserts are used by high school, collegiate, and professional athletes to enhance performance and 
prevent heat illness.

Product Information:

Website: www.ChillerBody.com

Email: info@chillerbody.com

Phone: (609) 209-5752

For Athletic Programs:

Team/bulk pricing available

Custom branding options

Educational resources for coaches and athletic trainers

For Investors:

Accredited investors can access our investor portal at www.ChillerBody.com/invest

Keywords: athletic performance, heat stress, exertional heat stroke, cooling strategies, pre-cooling, sports 
safety, football heat illness, endurance performance, thermoregulation, athletic training, sports equipment, 
performance enhancement
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Disclaimer: This document contains factual information from publicly available sources and peer-reviewed 
research. It does not include forward-looking statements, financial projections, or investment 
recommendations. This whitepaper is provided for informational purposes only and does not constitute 
medical advice or an offer to sell securities. Athletes should consult with qualified athletic trainers and medical 
professionals before implementing cooling strategies.
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