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INTRODUCTION 

Every summer, exertional heat illness in athletes becomes the center of attention among coaches, athletic 

trainers, and physicians across the United States. This topic has recently received increased attention as 

seven football players died from exertional heat illness between July 2020 and August 2021[1]. Health 

professionals believe that sport-related heat illnesses can be prevented through following published 

sports guidelines, protocols for weather monitoring and water breaks, and using appropriate conditioning 

during practice sessions. This topic has become such an issue that several states and local governing 

bodies have enacted legislation and policy for exertional heat illness education and training for coaches, 

players, and parents[2,3,32]. Every year there are coaches and programs that abstain from following 

guidelines, disregard weather conditions, and force extreme conditioning, referred to as “irrational 

intensity”[4]. This blatant disregard for player safety can lead to severe cases of exertional heat illness and 

even death. The COVID-19 pandemic has had an impact on athletics for nearly two years. When looking at 

the scope of athletics this upcoming summer, it is reasonable to say that we may be heading towards a 

return to more typical summer activities. As COVID-19 restrictions loosen, there will likely be an increase 

in sports participation this summer compared to the summers of 2020 and 2021. Therefore, it is of the 

utmost importance that the sporting community is educated on a preventable illness that plagues athletes 

during hot weather seasons. Through education, accountability, enacting protocols, and following 

guidelines set by health professionals[5-7], we can help prevent these needless cases of severe heat illness 

and death.  

Exertional Heat Illness 

Exertional heat illness is a condition in where the body is unable to dissipate heat from the body due to a 

disruption in thermoregulatory mechanisms typically stemming from intense physical activity in hot and 

humid conditions[8-10]. The defining characteristic of exertional heat illness is a core body temperature 

above 104℉ and central nervous system (CNS) dysfunction[8-12] CNS dysfunction is defined as any 

abnormal behavior, and does not require loss of consciousness[8-12]. Exertional heat illness can lead to 

severe pathologies such as multiorgan dysfunction, disseminated intravascular coagulation (DIC), 

cardiovascular compromise, and even death[8, 10, 12]. 

While traditionally, heat illness is due to the macroenvironment or ambient temperature, the 

microenvironment of the athlete has been known to cause heat illness if similar temperatures are met[13]. 

Additional factors such as genetics, clothing, and acclimatization have shown to play a role in the 

development of exertional heat illness[14]. Uniforms in football have been shown to be a significant risk 

factor[15].  The body regulates temperature based on environmental thermal conditions, metabolic heat 

production, and thermal insulation of clothing and equipment[16]. 

Medical professionals must undertake rapid intervention in order to minimize severe complications and 

death in heat stroke[17-19]. The gold standard treatment for exertional heat stroke is cold water body
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immersion[20]. Cold water body immersion has proven to be a life-

saving intervention[11]. However, athletes may still exhibit multiorgan 

dysfunction and complications from exertional heat illness[12]. The 

primary interventions in the management of heat stroke include 

resuscitation and immediate cooling[11,21]. Immediate cooling is a vital 

intervention in treating heat exhaustion and heat stroke[11,17,21]. 

However, prevention is  far better than any treatment modality used 

for heat stroke[19].  

Epidemiology and Risk of Exertional Heat Illness 

In the United States, thousands of high school athletes are treated for 

exertional heat illness annually, with the largest number of these cases 

disproportionately coming from American football[22-24]. Heat illness 

has caused deaths in high school, collegiate, and professional athletes 

and is the third most common cause of death amongst athletes[22,25]. 

From July 2020 to August 2021, there were seven deaths due to sports-

related heat illness in the United States[1]. Nearly one-third of heat 

induced illness cases occur when practice is greater than two hours in 

length or when no medical personnel is present[23]. Lack of personnel 

or trained professionals leads to an increased risk of exertional heat 

illness[26]. Exertional heat illness has been noted to have a dramatically 

larger risk within the earliest practices of a football season[27,28]. The 

outside environment also plays a major role in exertional heat illness. 

Football players practicing at the beginning of the season have a 

substantially greater risk for exertional heat illness when wet-bulb 

globe temperatures frequently reach above 82℉[27,28]. When wet-bulb 

globe temperatures are high, there is an increased risk for exertional 

heat illness[26]. Time of exercise, such as when temperatures are 

highest, may also influence the risks for exertional heat illness[26,29]. 

Additional factors have been proven to be key in addition to extreme 

temperatures.  Proper acclimatization of full uniform is also needed to 

decrease risks for football, as clothing has been implicated as a large 

risk[29]. Increased BMI and inappropriate work to rest ratios have also 

been implicated as major risk factors[26,29] . For this reason, current 

guidelines express the need for proper acclimatization and adjustment 

of exercise intensity[5-7]. The following are an additional non-exhaustive 

list of key risk factors for heat illness that include: lack of heat 

acclimatization, dehydration, hot and humid temperatures, exercise 

intensity, underlying medical conditions, fitness level, poor education, 

and lack of proper infrastructure[8,30] . Many factors play into the 

development of exertional heat illness; however, key risk factors have 

been consistently noted amongst academic research and sport 

guidelines[5-8,26,29,30].   

Current Expert Guidelines 

Several leading organizations, including the National Strength and 

Conditioning Association (NSCA)[5], American College of Sports 

Medicine (ACSM)[6], and National Athletic Trainers Association 

(NATA)[7], have laid out guidelines to prevent and manage exertional 

heat illness in athletes. The NSCA recommends that strength coaches 

provide education on recognizing heat illness, athlete heat 

acclimatization, fitness testing for new athletes, emergency action 

plans, and following the return-to-training protocols, as laid out in their 

guidelines[5]. The ACSM recommends athlete heat acclimatization, 

proper hydration status, and use of exercise modification tables 

dependent on wet bulb globe temperature[6]. The NATA recommends 

many strategies for implementation. Some critical strategies with 

strong recommendations include athlete heat acclimatization, 

modification of exercise on wet bulb globe temperature, rest breaks, 

proper hydration, emergency preparations, education on recognizing 

heat illness, emergency action plans, and rectal temperature 

assessment in patients with exertional heat stroke[7] . The NSCA, ACSM, 

and NATA share similar thoughts on how to prevent heat illness in 

athletes. Some key overlapping recommendations are proper heat 

acclimatization, adequate hydration, emergency preparedness plans, 

education in recognizing and preventing heat illness, and exercise 

modification based upon the environment. These factors are all 

modifiable risk factors for sports. Guidelines and research have 

expressed the clear need for proper athlete acclimatization, use of the 

wet-bulb globe thermometer, and modifications to athlete fitness 

levels[5-7,27,28]. Using a wet-globe thermometer per field of play is 

another important consideration, as different fields of play reflect a 

different amount of heat[31]. Wet-globe thermometer algorithms use a 

variety of factors to determine a safe heat level such as temperature, 

humidity, and wind speed[31]. Implementing these recommended 

strategies by the guidelines is vital for preventing heat illness in 

athletes. These adjustments are simple life-saving measures that must 

be undertaken and upheld at all levels of athletic competition. 

Legislation 

On top of following guidelines by leading organizations, some states 

have taken the initiative a step further and have required education 

and training on exertional heat illness. In 2021, Connecticut passed 

House Bill 6492 which will require education and training on exertional 

heat illness for coaches, players, and parents in high school athletics[2]. 

Florida, in 2020, also enacted a heat illness bill in response to a heat 

illness-related death of a high school football player in 2017[3]. 

Additionally, there are other states who have implemented some 

degree of legislation for exertional heat illness. Legislation marks a 

major step in promoting educational awareness of heat illness and the 

preventability of exertional heat illness. Not only can legislation come 

from states, legislation and policy can come from governing bodies, 

such as the Georgia High School Association, a frontier in exertional 

heat illness policy[32]. Many state high school associations and local 

governing bodies are working towards enacting the necessary policies. 

While there has been clear progress, we must continue to push policy 

and legislation forward to ensure everyone is protected.  

Protocols and Implementation 

Several collegiate athletic conferences and high school athletic 

organizations have firmly committed to strict weather policy and 

acclimatization guidelines to prevent severe cases of exertional heat 

illness and death. After data-driven heat policy revision by the Georgia 

High School Association to increase acclimatization and use of wet-bulb 

globe thermometer, there has been a significant drop off in heat illness 

cases, and most importantly, no deaths during football practices since 

the implementation of this policy[32]. Several other states have 

followed Georgia by implementing evidence-based policies. Emergency 

preparedness plans and requirement of cold water immersion tubs 

(the gold standard exertional heat illness treatment) by high school 

football mandates, have been shown to be crucial in prevention[33]. At 

the collegiate level, the NCAA recently expanded its pre-season 

acclimatization time[1]. Heat acclimatization has been shown to reduce 

the incidence of heat illness, and is necessary for all levels of sport[34]. 

Through diligent work by sports medicine and athletic training staff, 

many collegiate athletic conferences and college athletic programs 
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have taken it upon themselves to develop, enact, and enforce weather 

policies[35-37]. Implementing these rules and providing strict 

accountability to adherence has shown positive results[32]. The 

commitment to implement these exertional heat illness policies by the 

collegiate and high school associations is a major step towards 

reducing exertional heat illness.  

DISCUSSION 

Sports-related heat illness is a preventable cause of morbidity and 

mortality. Every year, this topic is brought to the center of attention in 

the sports world, usually due to a tragic and preventable death. There 

must be change and strict adherence to the guidelines set forth by the 

leading organizations in the industry[5-7]. Each organization lays out 

similar guidelines that are easy to follow, feasible, and evidence-based. 

Quality exertional heat illness plans should include acclimatization, 

wet-bulb globe thermometer usage, reasonable practice intensities 

and rest,  education on exertional heat illness, and cold water 

immersion tubs for treatment in the event of an exertional heat illness 

case. These are life-saving interventions that can prevent deaths and 

severe injury annually. Coaches and programs must should be held 

accountable by governing bodies and should strictly follow the 

guidelines laid out by the NSCA, NATA, ACSM, and their additional 

governing bodies. 

In addition to the usage of the guidelines, we also must continue to 

educate coaches, athletes, and parents about the dangers of exertional 

heat illness and its prevention. The states of Connecticut and Florida 

agree on education and prevention of heat illness, with both states 

enacting bills to prevent exertional heat illness in high school 

athletics[2,3]. Education and accountability will create more buy-in to 

following guidelines as people learn the dangers of exertional heat 

illness. At both the high school and collegiate level, there has been an 

implementation of heat illness policies by a number of 

organizations[1,3,32,35-37]. These are major steps in helping to educate 

and enforce data-driven recommendations. Through the use of data-

driven athletic policies, we have seen a decreased incidence of heat 

illness and associated fatalities[32].  

 While there are ways to prevent these cases of exertional heat illness, 

we do also acknowledge that there may be some barriers to 

implementation. Some school districts and athletic organizations may 

struggle with implementation due to limited funding and resources. 

We recognize this as a challenge; however, we believe that as there is 

increased attention to this topic from legislation and administrators, 

we acknowledge that these barriers to implementation may be 

reduced. We also acknowledge that due to multifactorial causes, such 

as genetics, it may be impossible to prevent every single case of 

exertional heat illness. However, we insist that an overwhelming 

majority of cases can be prevented through the implementation of 

preventative measures.  

Through continued education, enacting protocols, and following the 

guidelines set forth by the leading sport organizations, exertional heat 

illness can be prevented in athletes. As these measures continue to 

evolve, we can hopefully one day see a large growth of education 

regarding exertional heat illness in athletes and a decrease in the 

related morbidity and mortality numbers across the country. 

 

Conflict of Interest 

The authors of this research declare no conflicts of interest.  

Author Contributions 

These authors have all contributed equally to this work. 

Financial Support 

No funding or grants were provided for this research. 

REFERENCES 

1. Kuzydym S, Renkel C. NCAA extends pre-season heat illness prevention 
measures, is it enough?. Local 12. 
https://local12.com/news/investigates/athletes-at-risk/ncaa-extends-pre-
season-heat-illness-prevention-measures-is-it-enough-cincinnati-ohio-tri-
state  

2. University of Connecticut Office of Governmental Relations. 2021 
Legislative Session Summary. University of Connecticut. 
https://govrel.uconn.edu/2021-legislative-session/# [accessed Feb, 27 
2022].  

3. Freeman C. Desantis signs heat illness bill for high school sports. Florida 
Times Union. https://www.jacksonville.com/story/sports/high-
school/2020/06/24/desantis-signs-heat-illness-bill-for-high-school-
sports/41746317/ [accessed Mar 1, 2022] 

4. Eichner, RE. Fatal Exertional Heat Stroke in Football: The Coaches Are the 
Culprits. Curr Sports Med Rep. 2019;18(7):251-252 
doi:10.1249/JSR.0000000000000612 

5. Caterisano A, Decker, D, Snyder B, Feigenbaum M, Glass R, House P, Sharp 
C, Waller M, Witherspoon Z. CSCCa and NSCA Joint Consensus Guidelines 
for Transition Periods: Safe Return to Training Following Inactivity. 
Strength Cond J. 2019;41(3):1-23. doi:10.1519/SSC.0000000000000477 

6. Casa DJ, DeMartini JK, Bergeron MF, et al. National Athletic Trainers' 
Association Position Statement: Exertional Heat Illnesses. J Athl Train. 
2015;50(9):986-1000. doi:10.4085/1062-6050-50.9.07 

7. Roberts WO, Armstrong LE, Sawka MN, Yeargin SW, Heled Y, O'Connor FG. 
ACSM Expert Consensus Statement on Exertional Heat Illness: Recognition, 
Management, and Return to Activity. Curr Sports Med Rep. 
2021;20(9):470-484. doi:10.1249/JSR.0000000000000878 

8. Knapik JJ, Epstein Y. Exertional Heat Stroke: Pathophysiology, 
Epidemiology, Diagnosis, Treatment, and Prevention. J Spec Oper Med. 
2019;19(2):108-116. doi:10.55460/5P2Q-1MBQ  

9. Casa DJ, Armstrong LE, Kenny GP, O'Connor FG, Huggins RA. Exertional 
heat stroke: new concepts regarding cause and care. Curr Sports Med Rep. 
2012;11(3):115-123. doi:10.1249/JSR.0b013e31825615cc 

10. O'Connor FG. Sports Medicine: Exertional Heat Illness. FP Essent. 
2019;482:15-19. 

11. Casa DJ, Armstrong LE, Ganio MS, Yeargin SW. Exertional heat stroke in 
competitive athletes. Curr Sports Med Rep. 2005;4(6):309-317. 
doi:10.1097/01.csmr.0000306292.64954.da 

12. Sithinamsuwan P, Piyavechviratana K, Kitthaweesin T, et al. Exertional 
heatstroke: early recognition and outcome with aggressive combined 
cooling--a 12-year experience. Mil Med. 2009;174(5):496-502. 
doi:10.7205/milmed-d-02-5908 

13. Casa DJ, Clarkson PM, Roberts WO. American College of Sports Medicine 
roundtable on hydration and physical activity: consensus statements. Curr 
Sports Med Rep. 2005;4(3):115-127. 
doi:10.1097/01.csmr.0000306194.67241.76 

14. Leyk D, Hoitz J, Becker C, Glitz KJ, Nestler K, Piekarski C. Health Risks and 
Interventions in Exertional Heat Stress. Dtsch Arztebl Int. 2019;116(31-
32):537-544. doi:10.3238/arztebl.2019.0537 

15. Yeargin SW, Dickinson JJ, Emerson DM, Koller J, Torres-McGehee TM, Kerr 
ZY. Exertional heat illness risk factors and physiological responses of youth 
football players. J Sport Health Sci. 2021;10(1):91-98. 
doi:10.1016/j.jshs.2019.03.002 

16. Rintamäki H, Rissanen S. Heat strain in cold. Ind Health. 2006;44(3):427-
432. doi:10.2486/indhealth.44.427 

17. Kerr ZY, Yeargin SW, Hosokawa Y, Hirschhorn RM, Pierpoint LA, Casa DJ. 
The Epidemiology and Management of Exertional Heat Illnesses in High 
School Sports During the 2012/2013–2016/2017 Academic Years. J Sport 
Rehabil. 2020;29(3):332-338. doi:10.1123/jsr.2018-0364 



 

 

102 

18. Howe AS, Boden BP. Heat-related illness in athletes. Am J Sports Med. 
2007;35(8):1384-1395. doi:10.1177/0363546507305013 

19. Tripp BL, Winkelmann ZK, Eberman LE, Smith MS. Factors Affecting 
Incidence Rate of Exertional Heat Illnesses: Analysis of 6 Years of High 
School Football Practices in North Central Florida. Orthop J Sports Med. 
2021;9(9):23259671211026627. doi:10.1177/23259671211026627 

20. Knapik JJ, Epstein Y. Exertional Heat Stroke: Pathophysiology, 
Epidemiology, Diagnosis, Treatment, and Prevention. J Spec Oper Med. 
2019;19(2):108-116. doi:10.55460/5P2Q-1MBQ 

21. Cooper ER, Ferrara MS, Casa DJ, et al. Exertional Heat Illness in American 
Football Players: When Is the Risk Greatest?. J Athl Train. 2016;51(8):593-
600. doi:10.4085/1062-6050-51.8.08 

22. Navarro CS, Casa DJ, Belval LN, Nye, NS. Exertional Heat Stroke. Curr 
Sports Med Rep. 2017;16(5):304-305. doi:10.1249/JSR.0000000000000403 

23. Leiva DF, Church B. Heat Illness. In: StatPearls. Treasure Island (FL): 
StatPearls Publishing; July 19, 2021. PMID: 31971756 

24. Gauer R, Meyers BK. Heat-Related Illnesses. Am Fam Physician. 
2019;99(8):482-489. PMID: 30990296 

25. Glazer JL. Management of heatstroke and heat exhaustion. Am Fam 
Physician. 2005;71(11):2133-2140. PMID:15952443 

26. Kerr ZY, Casa DJ, Marshall SW, Comstock RD. Epidemiology of exertional 
heat illness among U.S. high school athletes. Am J Prev Med. 2013;44(1):8-
14. doi:10.1016/j.amepre.2012.09.058 

27. Yeo TP. Heat stroke: a comprehensive review. AACN Clin Issues. 
2004;15(2):280-293. doi:10.1097/00044067-200404000-00013 

28. Leyk D, Hoitz J, Becker C, Glitz KJ, Nestler K, Piekarski C. Health Risks and 
Interventions in Exertional Heat Stress. Dtsch Arztebl Int. 2019;116(31-
32):537-544. doi:10.3238/arztebl.2019.0537 

29. Yeargin SW, Dickinson JJ, Emerson DM, Koller J, Torres-McGehee TM, Kerr 
ZY. Exertional heat illness risk factors and physiological responses of youth 
football players. J Sport Health Sci. 2021;10(1):91-98. 
doi:10.1016/j.jshs.2019.03.002 

30. Asmara IGY. Diagnosis and Management of Heatstroke. Acta Med Indones. 
2020 Jan;52(1):90-97. PMID: 32291378.  

31. Pryor JL, Pryor RR, Grundstein A, Casa DJ. The Heat Strain of Various 
Athletic Surfaces: A Comparison Between Observed and Modeled Wet-
Bulb Globe Temperatures. J Athl Train. 2017;52(11):1056-1064. 
doi:10.4085/1062-6050-52.11.15  

32. Cooper ER, Grundstein AJ, Miles JD, Ferrara MS, Curry P, Casa DJ, 
Hosokawa Y. Heat Policy Revision for Georgia High School Football 
Practices Based on Data-Driven Research. J Athl Train. 2020 Jul 
1;55(7):673-681. doi: 10.4085/1062-6050-542-18. 

33. Kerr ZY, Scarneo-Miller SE, Yeargin SW, et al. Exertional Heat-Stroke 
Preparedness in High School Football by Region and State Mandate 
Presence. J Athl Train. 2019;54(9):921-928. doi:10.4085/1062-6050-581-18 

34. Kerr ZY, Register-Mihalik JK, Pryor RR, et al. The Association between 
Mandated Preseason Heat Acclimatization Guidelines and Exertional Heat 
Illness during Preseason High School American Football Practices. Environ 
Health Perspect. 2019;127(4):47003. doi:10.1289/EHP4163 

35. Carthage College Athletics. Heat Protocol. Carthage College. 
https://athletics.carthage.edu/sports/2015/3/10/General_0310153114.as
px?id=674 [accessed Mar 1, 2022].  

36. Northeastern State University. Exertional Heat Illness Protocol. 
Northeastern State University. 
https://goriverhawksgo.com/documents/2017/5/25/Exertional_Heat_Illne
ss_Policy.pdf?id=2012 [accessed Mar 1, 2022] 

37. Bethel College. KCAC Heat and Cold Weather Policy. Bethel College. 
https://bethelthreshers.com/documents/2021/11/23//KCAC_Heat___Cold
_Weather_Policies.pdf?id=109 [accessed Mar 1, 2022]. 
 

Creative Commons (CC) License- 
This article is an open access article distributed under the terms and conditions of the 

Creative Commons Attribution (CC BY 4.0) license. This license permits unrestricted use, 

distribution, and reproduction in any medium, provided the original author and source 

are credited. (http://creativecommons.org/licenses/by/4.0/). 


