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Exertional heat stroke (EHS), a leading cause of death in
sport and physical activity, is of particular concern in
secondary school athletes. Emergency department data1

suggests that approximately 75% of heat-related illness
visits are activity related, and most of these patients are
participating in American football and endurance-running
events. Specific epidemiologic data on heat-related illness-
es in secondary school athletes indicate an incidence rate of
1.2 to 1.6 per 100 000 athlete-exposures; however, the
likelihood of a heat-related illness is approximately 10
times greater during the preseason than during the regular
season.2 Although much attention has focused on heat-
related illness and EHS in American football due to the
timing of the sport season, the anthropometric character-
istics of the athletes participating in this high-intensity
sport, and the protective equipment requirement that
impedes heat dissipation,3 athletes in other secondary
school sports are not immune to heat-related illness. Aside
from athletes playing American football, female cross-
country athletes were twice as likely to experience heat-
related illness as those in any other secondary school sport.4

Thus, the health and safety policies and procedures specific
to heat-related illness must be comprehensive in nature and
consider factors such as the type of sport, timing of the
sport season, geographic location of the secondary school,
and athlete sex to name a few.

Even though 66% of secondary schools in the United
States had access to a health care provider for sanctioned
athletics (ie, an athletic trainer) in 2019, only 34% had
access to a full-time health care provider.5 More alarming-
ly, 34% of secondary schools in the United States do not
have any access to a health care provider to oversee the
health and safety of student-athletes participating in school-
sanctioned sports. This often leaves the coach, an individual
with no medical expertise or credentialing, to make medical
decisions when a student-athlete is injured. Specific to
EHS, Adams et al6 found that secondary school American
football coaches were unable to identify predisposing risk
factors and signs and symptoms of EHS. Furthermore, the
case study of Max Gilpin7 demonstrated the potential for a
catastrophic outcome from EHS when onsite medical care
is lacking and evidence-based policies and procedures to
optimize athlete care are not in place.

The proper management and care of athletes with EHS
can be considered in 2 categories: (1) prevention and (2)

acute EHS management, which includes recognition,
assessment, treatment, and advanced care.8–11 At the
secondary school level, the primary EHS-prevention
strategies are heat acclimatization and environment-based
activity modifications (increasing the number and frequen-
cy of rest breaks for hydration). In 2009, heat-acclimati-
zation guidelines for secondary school athletes were
published,12 providing clinicians, coaches, and administra-
tors with a guided series of steps to phase in the duration
and intensity of activity as well as the protective equipment
worn during the first 14 days of preseason practice to
improve thermal tolerance in the heat. Kerr et al13 observed
that when states adopted all of the recommendations
outlined in the 2009 document, the risk of heat-related
illness fell by 55%. Furthermore, Cooper et al14 noted that
the risk of heat-related illness was reduced in the state of
Georgia after evidence-based heat-acclimatization and
environment-based activity-modification guidelines were
adopted.

When EHS is suspected in a secondary school student-
athlete, prompt recognition of the patient’s mental status,
assessment of internal body temperature using rectal
thermometry, and onsite, whole-body cold-water immer-
sion followed by transport to a medical facility are
imperative to ensuring survival and reducing the potential
for morbidity and mortality.8–11 With EHS, time is of the
essence, and the actions performed within the first 30
minutes of collapse dictate the likelihood of full recovery
from this medical emergency. Large-scale mass-participa-
tion running events such as the Falmouth Road Race15 have
shown the success of this model. In other instances, when 1
or more aspects of the management and care lapsed, either
recovery was prolonged or the event proved catastroph-
ic.7,16

These EHS-management and -care strategies have proven
effective in reducing the EHS risk and ensuring survival if
an individual experiences EHS; however, noted gaps in the
current evidence-based best practices warrant further
exploration and development. For heat acclimatization,
the published recommendations are specific to American
football,12 which may limit their direct application to other
sports that require a different type of training (eg, cross-
country). Furthermore, since 2009, substantial work has
been conducted in the field of heat acclimatization and
identifying the risk of heat-related illness, prompting new
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inquiries. Current position statements on heat-related
illness8–10 have called for the use of environment-based
activity modifications based on the wet bulb globe
temperature. Although the 2015 National Athletic Trainers’
Association position statement on exertional heat illness8

provides an example of wet-bulb globe temperature-based
activity modifications from a policy adopted by the Georgia
High School Athletics Association, no evidence-based
recommendations are available to guide clinicians in
implementing them. Also, given the geographic variability
in climate across the United States,17 using regional
environmental conditions to develop appropriate work-to-
rest ratio guidelines would be optimal. The recommenda-
tions in the 2015 position statement8 are only meant to
serve as an example and may not maximally mitigate the
risk in the same way that regional guidelines might. Last,
although proper management and care of patients with EHS
has ensured 100% survivability, many secondary school
athletic trainers were not using these techniques (ie,
assessing body temperature via rectal thermometry,
whole-body cooling with cold-water immersion, and cool
first, transport second),18 which is a disservice to the
patients for whom they are charged with providing medical
care.

Given these limitations and the current gaps in the
scientific and medical literature on these topics, it is crucial
that as evidence-based medicine regarding EHS continues
to evolve, recommendations be developed to guide
clinicians in optimizing patient outcomes. To this end, we
held a roundtable meeting on May 28, 2019, in Orlando,
Florida with the support of the National Athletic Trainers’
Association, Korey Stringer Institute, and the American
College of Sports Medicine, to convene 33 attendees with
expertise in the management and care of EHS, thermal
physiology, sports medicine, biometeorology, emergency
medicine, and epidemiology to develop a consensus on
preseason heat safety in secondary school athletes. Three
specific aims guided the meeting attendees in the
development of evidence-based recommendations pertain-
ing to the global topic of preseason heat safety in secondary
school athletes:

1. Provide best-practice recommendations for the devel-
opment and implementation of heat-acclimatization
strategies within secondary school athletics

2. Create best-practice recommendations on the use of
thermal indices and environmental monitoring to
determine work-to-rest ratios and facilitate further
implementation of environmental monitoring during
activity in the heat

3. Update secondary school–specific recommendations for
the prehospital management and care of patients with
EHS and supply actionable strategies for the implemen-
tation of these recommendations in the secondary school
setting

From these aims, 3 consensus statements19–21 were
written. They are published in this issue of the Journal of
Athletic Training. With clinical implementation in mind,
we drafted these consensus documents to the previous
consensus22 document provide clinicians with evidence-
based recommendations coupled with various approaches

to optimize implementation within secondary school
athletics. Secondary school clinicians must remain steadfast
in their efforts to optimize the care they provide their
patients by implementing the recommendations from these
consensus statements in their clinical practice.

REFERENCES

1. Nelson NG, Collins CL, Comstock RD, McKenzie LB. Exertional

heat-related injuries treated in emergency departments in the US,

1997–2006. Am J Prev Med. 2011;40(1):54–60. doi:10.1016/j.

amepre.2010.09.031

2. Adams WM. Exertional heat stroke within secondary school

athletics. Curr Sports Med Rep. 2019;18(4):149–153. doi:10.1249/

JSR.0000000000000585

3. Adams WM, Belval LN, Hosokawa Y, Grundstein AJ, Casa DJ.

Heat stress during American football. In: Périard JD, Racinais S,

eds. Heat Stress in Sport and Exercise: Thermophysiology of Health

and Performance. New York, NY: Springer International Publish-

ing; 2019:203–218. doi:10.1007/978-3-319-93515-7

4. Adams WM, Jardine JF. Overview of exertional heat illness. In:

Adams WM, Jardine JF, eds. Exertional Heat Illness: A Clinical

and Evidence-Based Guide. New York, NY: Springer International

Publishing; 2020:1–16. doi:10.1007/978-3-030-27805-2_1

5. Huggins RA, Coleman KA, Attanasio SM, et al. Athletic trainer

services in the secondary school setting: the Athletic Training

Locations and Services Project. J Athl Train. 2019;54(11):1129–

1139. doi:10.4085/1062-6050-12-19

6. Adams WM, Mazerolle SM, Casa DJ, Huggins RA, Burton L. The

secondary school football coach’s relationship with the athletic

trainer and perspectives on exertional heat stroke. J Athl Train.

2014;49(4):469–477. doi:10.4085/1062-6050-49.3.01

7. Adams WM, Belval LN, Berg AP, Hosokawa Y, Stearns RL, Casa

DJ. Exertional heat stroke of Max Gilpin: a preventable death.

Quest. 2020;72(1):102–115. doi:10.1080/00336297.2019.1637355

8. 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

9. Casa DJ, Guskiewicz KM, Anderson SA, et al. National Athletic

Trainers’ Association position statement: preventing sudden death

in sports. J Athl Train. 2012;47(1):96–118. doi:10.4085/1062-6050-

47.1.96

10. American College of Sports Medicine; Armstrong LE, Casa DJ,

Millard-Stafford M, et al. American College of Sports Medicine

position stand: exertional heat illness during training and compe-

tition. Med Sci Sports Exerc. 2007;39(3):556–572. doi:10.1249/

MSS.0b013e31802fa199

11. Belval LN, Casa DJ, Adams WM, et al. Consensus statement:

prehospital care of exertional heat stroke. Prehosp Emerg Care.

2018;22(3):392–397. doi:10.1080/10903127.2017.1392666

12. Casa DJ, Csillan D, Inter-Association Task Force for Preseason

Secondary School Athletics Participants, et al. Preseason heat-

acclimatization guidelines for secondary school athletics. J Athl

Train. 2009;44(3):332–333. doi:10.4085/1062-6050-44.3.332

13. 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

14. Cooper ER, Grundstein AJ, Miles JD, et al. Heat policy revision for

Georgia high school football practices based on data-driven

research. J Athl Train. 2020;55(7):673–681. doi:10.4085/1062-

6050-542-18

15. Demartini JK, Casa DJ, Stearns R, et al. Effectiveness of cold water

immersion in the treatment of exertional heat stroke at the Falmouth

350 Volume 56 � Number 4 � April 2021

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-18 via free access



Road Race. Med Sci Sports Exerc. 2015;47(2):240–245. doi:10.

1249/MSS.0000000000000409

16. Stearns RL, Casa DJ, O’Connor FG, Lopez RM. A tale of two heat

strokes: a comparative case study. Curr Sports Med Rep.

2016;15(2):94–97. doi:10.1249/JSR.0000000000000244

17. Grundstein A, Williams C, Phan M, Cooper E. Regional heat safety

thresholds for athletics in the contiguous United States. Appl Geogr.

2015;56:55–60. doi:10.1016/j.apgeog.2014.10.014

18. Nedimyer AK, Chandran A, Hirschhorn RM, et al. Exertional heat-

stroke management practices and intentions among secondary

school football athletic trainers. J Athl Train. 2020;55(10):1081–

1088. doi:10.4085/1062-6050-474-19

19. Hosokawa Y, Adams WM, Casa DJ, et al. Roundtable on preseason

heat safety in secondary school athletics: environmental monitoring

during activities in the heat. J Athl Train. 2021;56(4):362–371.

doi:10.4085/1062-6050-0067.20

20. Miller KC, Casa DJ, Adams WM, et al. Roundtable on preseason

heat safety in secondary school athletics: prehospital care of

exertional heatstroke patients. J Athl Train. 2021;56(4):372–382.

doi:10.4085/1062-6050-0173.20

21. Adams WM, Hosokawa Y, Casa DJ, et al. Roundtable on preseason

heat safety in secondary school athletics: heat acclimatization. J

Athl Train. 2021;56(4):352–361. doi:10.4085/1062-6050-0596.20

22. Casa DJ, Almquist J, Anderson SA, et al. The inter-assocation task

force for preventing sudden death in secondary school athletics

programs: best-practices recommendations. J Athl Train.

2013;48(4):546–553.

Address correspondence to William M. Adams, PhD, ATC, Department of Kinesiology, University of North Carolina at Greensboro,
1408 Walker Avenue, 237L Coleman Building, Greensboro, NC 27412. Address email to wmadams@uncg.edu.

Journal of Athletic Training 351

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-18 via free access


