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ABSTRACT

Exertional heat illness is the leading cause of death among high school athletes
across the United States. Numerous organizations, such as the National Athletic Trainers’
Association (NATA) have developed recommendations for athletic trainers and other
healthcare providers to assist in preventing and managing heat-related illness. Although
these recommendations are available to all athletic trainers, many cases of heat illness
continue to occur each year. The purpose of this study was to determine the compliance
of high school athletic trainers with the current NATA recommendations for heat illness
prevention. One hundred and eighty three high school athletic trainers across the U.S.
completed a survey regarding their levels of compliance with varying components of the
recommended guidelines. No participants responded as complying with every guideline.
This lack of compliance may have a negative affect on preventing heat-related illness in
athletes, however future studies need to be completed to determine the necessity and

effectiveness of these guidelines.
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CHAPTER I
INTRODUCTION

Many athletes are willing to do almost anything if they believe it will allow them
to maximize their abilities. They use nutritional supplements, give their best efforts
during practice, participate in injury prevention workouts, and rehabilitate injuries. Since
heat illness is not considered an “injury,” often it is not properly prevented, recognized or
managed by the athlete. This reason exemplifies the importance of healthcare providers
and athletic programs taking responsibility for ensuring athlete safety through heat illness
education and prevention techniques.

The umbrella term “heat illness” can refer to one of five main heat-related issues
(Binkley, Beckett, Casa, Kleiner, & Plummer, 2002). These include heat syncope,
exercise-associated cramps, heat exhaustion, exertional heat stroke, and exertional
hyponatremia (Binkley et al., 2002). All five conditions are preventable and can be
affected by fluid intake, diet, type of training, and training conditions. It is important that
all heat illnesses are recognized and treated immediately regardless of the perceived
severity (Binkley et al.; Casa, 1999).

The National Athletic Trainers’ Association (NATA) published a set of 24
guidelines with recommendations for best practice of preventing, recognizing, and
managing heat illness. These recommendations span the time from before athletic
participation through treatment of the heat-related incident and the athlete’s return to
participation (Binkley et al., 2002). Prevention is the gold standard for heat illness
management, but immediate recognition and treatment are critical if prevention fails

(Binkley et al.; Casa, 1999).



Binkley et al. (2002) claim that following these guidelines can improve an
athlete’s overall health, safety, and performance, however many physically active
individuals experience some form of heat illness at least once during their lifetime (Jung,
Bishop, Al-Nawwas, & Dale, 2005). This continuation of incidents could be due in part
to how closely the recommendations are followed. If on-site healthcare professionals
and/or athletic programs abide by only some guidelines and not others, the risk of
developing a heat-related illness increases.

Purpose Statement

The purpose of this study was to determine the extent to which athletic trainers
perceive that they follow the guidelines for heat illness prevention recommended by the
NATA and determine if demographics of athletic trainers have an influence on
compliance (Binkley at al., 2002).

Research Questions

1. How closely do high school athletic trainers perceive that they follow the
exertional heat illness prevention guidelines set forth by the NATA?

2. What effect do the demographics of high school athletic trainers have on
perceived compliance with the NATA heat illness prevention guidelines?

3. What effect does employment status of the high school athletic trainer have on
perceived compliance with the NATA heat illness prevention guidelines?

4. What are the reasons athletic trainers do not follow all NATA heat illness

prevention guidelines?



Hypotheses

1.

There will be a difference in perceived guideline compliance amongst different

types (with regards to employment status) of high school athletic trainers.

2. Heat illness prevention guidelines requiring resources and funding will be
followed less than heat illness prevention guidelines that do not require athletics
resources and funds.

Limitations
1. Participants had a limited amount of time to complete the survey (four weeks).
2. Perceived compliance may not represent actual compliance, as the survey was

distributed in January, which is months after the end of the hot, humid season for

most athletic trainers.

Definition of Terms

1.

Athletic Trainer: a board certified healthcare professional who specializes in

emergency care and injury prevention, diagnosis, treatment, and rehabilitation.
Compliance: modifying one’s behaviors based on the request of another
individual, in this instance the other individual being the NATA heat illness
prevention guidelines.

Demographics: statistical data pertaining to the study participants regarding
information about sex, age, years of certification, employment status (ie. full-
time, part-time, outreach, etc), size of high school, number of athletic trainers
working at the high school, number of years working at the high school, and

number of sports for which the athletic trainer is responsible.



4. Heat illness: the umbrella term for medical conditions caused by excessive heat
exposure, especially during physical activity; includes heat syncope, exercise-
associated muscle cramps, heat exhaustion, exertional heat stroke, and exertional
hyponatremia.

5. Heat index: the apparent temperature; how the temperature feels to the human
body when relative humidity and air temperature are combined.

6. NATA: National Athletic Trainers’ Association; the professional membership
association for athletic trainers and others who support the profession.

7. NATA heat illness prevention guidelines: recommendations for athletic trainers

and other healthcare professionals for preventing heat-related illness in sport,
early detection of heat-related illness, emergency management strategies, and
return-to-play procedures.
8. Perception: an individual’s interpretation of and response to sensory information;
perception of past memories can be influenced by events occurring after the
original situation or by filling gaps in one’s memory.
9. WBGT: Wet-bulb globe temperature; a measure of heat taken in direct sunlight
that is calculated using temperature, humidity, wind speed, sun angle, and cloud
cover.
Significance of the Study

Most cases of heat-related illness are preventable if proper steps are taken
(FRONTLINE, 2011). Findings may reveal why there are still over 9,000 cases of heat-
related illness even though the NATA guidelines are designed to minimize incidences

(CDC, 2010). Eliminating incidences of heat-related illness requires athletic programs,



including athletic directors, coaches, and athletic trainers, to closely follow all prevention
recommendations. The results of this study should motivate athletic trainers and athletic
programs to reevaluate and adjust their own practices with regard to the prevention and
management of heat-related illnesses. Athletic programs may consider hiring an athletic
trainer if they do not already have one or hiring an additional athletic trainer if extra
assistance is needed to properly care for the athletes. This study will also give
participating athletic trainers the opportunity to carefully consider their influences on

decreasing the incidence of heat-related illness among their athletes.



CHAPTER 11
LITERATURE REVIEW

Each new season brings groups of athletes training and competing to the greatest
of their abilities. It is a common misconception that resistance and cardiovascular training
will result in greater effort and performance during competition (Casa, 1999). Many
athletes are unaware of the importance of proper nutrition and hydration, which can lead
to a variety of musculoskeletal injuries and heat-related illness (Bergeron, 2007; Casa).
Exertional heat illness is one of the most common problems in athletics. This occurs most
often when exercising in hot, humid environments and/or at a high intensity for a
prolonged period of time (Casa). Although only three categories of heat illness are
commonly known, the NATA also recognizes an additional two heat-related illnesses
(Binkley et al., 2002). All five classifications of heat illness can occur in any
environmental condition, but are more likely to occur during activity in hot, humid
conditions (Binkley et al.).

Heat-related illness is most easily managed through prevention. Preventative
techniques include educating athletes on proper fluid intake and diet and on recognizing
and treating heat illness, as well as utilizing a heat acclimatization process and identifying
athletes who may be predisposed to heat illness (Binkley et al., 2002). Developing a plan
of action on how the situation will be managed should a heat-related illness occur is also
imperative because rapid and proper treatment is critical (Binkley et al.; Casa, 1999). The
NATA offers guidelines for healthcare professionals to refer to for the most recent
recommendations regarding the prevention, recognition, and management of heat-related

illnesses (Binkley et al.). Healthcare providers are not always present for training



sessions, so coaches and athletes should have knowledge about heat-related illness. There
is no available research pertaining to athletic trainer compliance with heat illness
prevention guidelines or the prevalence of heat-related illness due to the lack of
compliance with specific prevention guidelines. This review of the literature has been
organized into the following sections: prevalence and consequence of heat-related
illnesses, treatment of heat-related illnesses, history of heat illness management, NATA
guidelines, the influence of perception on survey results, and summary.
Prevalence and Consequence of Heat-Related Illnesses

Heat illnesses occur regularly during physical activity in warm and humid
climates as well as in cooler conditions (Binkley et al., 2002). In 2006, 4.74 out of 1000
college football players in the southeastern region of the United States experienced
exertional heat illness between August and September, whereas the CDC determined that
heat illness is affecting over 9,000 high school athletes each year (Cooper, Ferrara, &
Broglio, 2006; CDC, 2010). Exertional heat illness is the leading cause of death in high
school athletes (Badgeley, Mcllvain, Yard, Fields, & Comstock, 2013). An athlete who
develops any of these illnesses will exhibit a decrease in performance and is at an
increased risk for the condition to become a medical emergency (Casa, 1999). Seasonal
athletes, specifically those initiating practice in the late summer, are at a higher risk for
developing a heat illness than are athletes who train year-round or begin in the colder
season and adjust to the environment as the weather changes (Binkley et al.). Proper
acclimatization to the heat is essential for minimizing the number of heat-related illnesses
that arise during exercise but can be difficult for many athletes due to the essence of their

sporting activity (Binkley et al.).



Losing 2-3% of one’s body weight during high-intensity exercise in hot, humid
environments results in dehydration (Coris et al., 2004). For every 1% of body weight
lost due to dehydration during these training conditions, the athlete experiences a heart
rate increase of 3-5 beats per minute (Coris et al.). Fluid losses of any body weight
percentage leads to increases in vascular resistance and to decreases in blood pressure,
sweat production, and blood volume (Coris et al.). This combination can result in
decreased blood flow to the skin, which will hamper heat dissipation (Coris et al.). If no
thermoregulatory adjustments are made during exercise in the heat, core body
temperature can raise approximately 1°C every five minutes, which can result in a more
rapid onset of exertional heat illness (Coris et al.). Adequate hydration is important for
avoiding heat illness regardless of the temperature (Binkley et al., 2002; Casa & Yeargin,
2005; Williams & Blackwell, 2012). The umbrella term “heat illness” can be broken
down into five main categories: heat syncope, exercise-associated muscle cramps, heat
exhaustion, exertional heat stroke, and exertional hyponatremia (Binkley et al.).

Heat syncope describes the dizziness that occurs immediately after strenuous
activity in the heat and presents itself as similar to the sensation felt when standing up too
quickly after sitting or laying down (Binkley et al., 2002). This occurs most often during
the first five days of heat acclimatization due to peripheral vasodilation, reduction in
cardiac output, pooling of blood, reduced venous return, or dehydration (Binkley et al.).
Signs and symptoms include sweaty or pale skin, tunnel vision, dizziness, decreased
pulse rate, and a normal rectal temperature ranging from 36-40°C (Binkley et al.).

Exercise-associated muscle cramps, more commonly known as “heat cramps,” are

one of the most common complications in athletes (Bergeron, 2007; Jung et al., 2005).



Heat cramps are “involuntary, painful spasms of large muscle groups” that can occur
during or after intense exercise (Stofan, Zachwieja, Horswill, Murray, Anderson, &
Eichner, 2005). Heat cramps are often confused with the classic muscle cramp, which
occurs from muscle fatigue due to lack of training or muscle overload (Valentine, 2007).
Another key difference is the classic muscle cramp occurs in the muscle being worked,
whereas heat cramps can occur anywhere (Bergeron, 2008). Heat cramps often occur
bilaterally and can travel from one large muscle group to another (Stofan et al., 2005).
Incidences of heat cramps can range from minor to severe cramping and involve painful
muscular contractions historically caused by a combination of dehydration, muscular
fatigue, and electrolyte imbalances (Binkley et al., 2002; Casa, 1999). More recent
research indicates that heat cramps are not related to the biochemical changes due to
exercising in heat, but rather are due to a spinal neural mechanism related to fatigue
(Brooks, Fahey, & Baldwin, 2005). Contrary to their name, heat cramps can occur in any
climate (Bergeron, 2007). Heat cramps are more easily preventable in cool weather due
to a longer onset to sweating, making them more difficult to prevent in hotter and more
humid climates due to elevated sweat rates (Armstrong & Casa, 2009).

Exercise exhaustion, or heat exhaustion, most often occurs in hot, humid
environments (Binkley et al., 2002). Symptoms include headache, dizziness, nausea,
excessive sweating, vertigo, syncope, extreme heat sensations on the head or neck, and
the inability to continue activity (Binkley et al.; Casa, 1999). Two types of heat
exhaustion may occur at different times. Water-depletion heat exhaustion occurs during
or after activity when the athlete does not consume a sufficient amount of water to restore

what is lost through his or her sweat. Salt-depletion heat exhaustion occurs after
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participating in a few consecutive days of strenuous activity when the athlete’s sodium
levels are too low due to lack of sodium consumption (Casa). Treatment
recommendations must be implemented immediately, including removing the individual
from activity, placing the individual in a shaded area, placing ice bags on the individual
for quicker cooling, and rehydrating with cold water and/or a salt containing liquid
(Binkley et al.; Casa).

Exertional heat stroke can be difficult to differentiate from heat exhaustion
because both conditions occur during physical activity in hot and humid environments
and present similar symptoms (Binkley et al., 2002). Often, the best way to assess heat
stroke is to obtain a rectal temperature greater than 40°C. (Binkley et al.; Casa, 1999).
Heat stroke is a potentially fatal medical emergency requiring accurate diagnosis and
immediate treatment (Binkley et al.; Casa). The risk of mortality increases the longer an
individual’s core temperature remains above 41°C (Binkley et al.). Individuals suffering
from heat stroke often experience impairments in mental function and thermoregulation,
tachycardia, hypotension, hyperventilation, seizures, and coma (Binkley et al.; Casa).

Aggressive and immediate treatment of exertional heat stroke is essential. This
includes removal of equipment and clothing as well as whole-body ice water immersion
of approximately 1-10°C. Lowering the individual’s core temperature as rapidly as
possible is critical (Binkley et al., 2002; Casa, 1999). Vital signs and core temperature
should be monitored every 5-10 minutes throughout the cooling process to ensure
effectiveness and avoid overcooling (Binkley et al.). If ice water immersion is not
effective, the emergency medical system should be activated as soon as possible (Binkley

et al.).
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Exertional hyponatremia is rare and results from excessive water consumption
and/or inadequate replenishment of sodium, most often during exercise lasting four or
more hours (Binkley et al., 2002). This condition occurs when serum-sodium levels are
less than 130mmol/L, which can be attributed to two different mechanisms (Binkley et
al.). Water intoxication is due to a combination of excessive liquid consumption and
unnecessary water retention (Binkley et al.). The other is due to inadequate water
consumption and lack of sufficient sodium replacement (Binkley et al.). Physiologic and
neurologic dysfunction occur when cells begin to swell from too much water, which the
athlete experiences in the form of headache, disorientation, and extremity swelling
(Binkley et al.). Differentiation from heat exhaustion or heat stroke includes mental
compromise, increasing headache, altered consciousness, and a rectal temperature below
40°C (Binkley et al.). Immediate activation of the emergency medical system is critical
because exertional hyponatremia can be fatal if left untreated (Binkley et al.).

According to the Centers for Disease Control and Prevention (CDC), the
prevalence of heat-related illness is ten times higher for high school football players than
other high school sport participants (CDC, 2010). August yielded the greatest number of
total time-loss incidences of heat-related illness with 70% of those occurring during
football practice or competition (CDC). These incidences accounted for approximately 30
time-loss heat illnesses per school year and do not include heat cramps (CDC). Time-loss
heat illnesses include severe dehydration, heat exhaustion, and heat stroke. Cooper et al.
(2006) determined that heat cramps accounted for 86 of the 112 cases of heat-related

illness during football training over the three-month period from August to October in the
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southeast United States. Heat exhaustion attributed to 28 of the 112 cases and heat stroke
attributed to eight of the 112 reported incidences (Cooper et al., 2006).
Treatment of Heat-Related Illness

Heat illnesses that are not identified or are improperly managed can be fatal. The
number of high school athlete fatalities due to heat-related illness rapidly increased
between 2007 and 2011 (FRONTLINE, 2011). According to the Korey Stringer Institute
and Dr. Doug Casa, leading expert on heat stroke and the Institute’s Chief Operating
Officer, death from exertional heat stroke is one of the leading causes of sudden death in
sport and every fatality due to exertional heat stroke can be prevented (BOC, 2011;
FRONTLINE). The first 5-10 minutes are the most critical for decision-making and
initiating rapid cooling, if necessary, when managing heat-related illnesses. The number
of minutes the athlete’s core temperature remains above the cell damage threshold (105-
106°F) can determine the athlete’s health outcome (FRONTLINE).

Effective treatment methods differ based on the type of exertional heat illness. If
treatment is not aggressive enough or inappropriate for the type of heat illness, the
athlete’s health will deteriorate and his or her condition can become fatal (FRONTLINE,
2011). Exercise-associated muscle cramps and heat syncope are not classified as medical
emergencies unless they are mistreated and symptoms continue to worsen (Binkley et al.,
2002). Heat exhaustion, exertional heat stroke, and exertional hyponatremia are all, or
can all become, medical emergencies, which make appropriate management critical
(Binkley et al.; FRONTLINE).

Exercise-associated muscle cramps and episodes of heat syncope can be resolved

rapidly when treated properly (Binkley et al., 2002). The athlete suffering from heat
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cramps must immediately discontinue activity and begin consuming sodium-containing
fluids while stretching and massaging the cramping muscle (Binkley et al.; Starkey,
2013). Often times a recumbent position may assist with better blood distribution for
cramping leg muscles (Binkley et al.). If the athlete becomes nauseous or begins to vomit
and cannot orally ingest fluids, the emergency medical system should be activated to
assist with intravenous fluid replacement (Binkley et al.). The athlete demonstrating signs
of heat syncope should be moved to a shaded area and given fluids to rehydrate, have his
or her legs elevated above head level, and have his or her vitals monitored until the
athlete makes a full recovery (Binkley et al.).

Treatment of heat exhaustion varies based on the athlete’s symptoms (Binkley et
al., 2002). Cognitive function and vital signs should be assessed for abnormalities and
more serious conditions (Binkley et al.). Rectal temperature is the recommended method
for measuring core temperature as it is a more accurate measurement during exercise
compared to oral, tympanic, or axillary temperature measurements (Binkley et al.). If
core temperature is elevated above 39°C, rapid cooling must be initiated by moving to a
shaded area and given fluids, removing excess clothing, and applying ice towels, ice
bags, or fans (Binkley et al.). The athlete must be transferred to a medical care facility if
symptoms continue to worsen, do not subside, or if intravenous fluids are deemed
necessary (Binkley et al.).

The most critical factor in managing heat stroke is immediate, aggressive cooling
(Binkley et al., 2002). Clothing and equipment should be removed and the athlete should
be placed far enough into a cold tub that the water (2-15°C) covers the trunk and

extremities (Binkley et al.). Vitals must be assessed every 5-10 minutes and the athlete
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should be removed from the cold tub when his or her core temperature decreases to 38-
39°C (Binkley et al.; Starkey, 2013). The emergency medical system should be activated
for rapid transport to a medical facility, but transportation should not occur until the
athlete’s core temperature is reduced to 38-39°C (Binkley et al.). If a cold tub is not
available, removing clothing and applying cold towels or ice bags to as much of the body
as possible will assist with rapid cooling (Binkley et al.). First aid equipment for air
management may also be necessary (Binkley et al.).

Exertional hyponatremia cannot be successfully treated at a training facility. If
core temperature is below 40°C and all symptoms are similar to those indicating heat
stroke, exertional hyponatremia should be suspected and immediate transport to a
medical care facility is required (Binkley et al., 2002; Starkey, 2013). All fluids should be
withheld from the athlete until permission to consume fluids is granted by a physician
(Binkley et al.).

History of Heat Illness Management

Current heat-related illness prevention and management techniques have not been
historically recognized as the most accepted methods. Guidelines were regularly altered
throughout the 20" century by varying organizations and researchers. Organizations
providing these variations in management techniques include the American Medical
Association (AMA), the American Nurses Association, and Sports Medicine Australia
(SMA).

In 1965, the AMA published guidelines pertaining to heat illness prevention in
football players (Murphy & Ashe, 1965). Summer conditioning, specifically in a warm or

hot environment, was promoted but no other acclimatization guidelines were offered
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(Murphy et al., 1965). Athletes were encouraged to wear different, lightweight practice
and competition uniforms early in the season compared to those they wore later in the
season (Murphy et al.). It was recommended that pre- and post-practice weigh-ins were
regularly posted on a communal board so coaches could monitor their athletes’ weight
fluctuations (Murphy et al.). If an athlete lost five pounds during one practice session,
coaches were to regularly observe the athlete, but if an athlete lost ten pounds during one
practice session, coaches were to be on high alert (Murphy et al.). There were no set
guidelines as to when a player should be held from practice (Murphy et al.). Salt and
water were to be consumed as a 0.10% sodium chloride solution or in the proportion of
one salt tablet per six ounces of water (Murphy et al.). No recommendations were made
as to how much or how often liquid intake should occur. Use of a sling psychrometer was
the final recommendation, which suggested that when wet bulb globe temperature
(WBGT) was greater than 24°C, activity should be postponed or cancelled (Murphy et
al.).

The American Nurses Association updated guidelines for the prevention of heat-
related illness in 1981. An acclimatization period in extreme heat was encouraged, which
was to take 10-20 days of 10-15 increments of exercise (Boyd, Shurett, & Coburn, 1981).
Clothing recommendations included light weight, light colored, and loosely fitting attire
that covered as much skin as possible to decrease the amount of direct sunlight on the
skin (Boyd et al., 1981). Individuals were advised to avoid exercise during the hottest
parts of the day and salt and water intake were to be increased simultaneously to avoid

imbalances and ensure adequate intake of both (Boyd et al.). Nurses were also
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encouraged to provide public education about heat-related illness and prevention
techniques (Boyd et al.).

Sports Medicine Australia reviewed thirteen guidelines from 1996-2004
associated with heat-related illness. Recommendations about fluid intake, clothing, and
temperature were comparable across all thirteen guidelines (Larsen, Kumar, Grimmer,
Potter, Farquharson, & Sharpe, 2007). Fluids were deemed necessary before, during, and
after exercise but no guidelines specified an amount of fluid or carbohydrate drink intake
(Larsen et al., 2007). Intake recommendations included 16-170zs of fluid pre-exercise
and 5-90zs of fluid every 15-20 minutes during exercise (Larsen et al.). A discrepancy
was apparent regarding the length of time prior to exercise that fluids should be
consumed, as one guideline suggested a range from 30-120 minutes pre-exercise (Larsen
et al.). Lightweight, light colored, and breathable clothing were to be worn during
exercise sessions (Larsen et al.). When temperatures exceeded 30°C during outdoor
exercise, 10-15 minute breaks were encouraged to be taken regularly (Larsen et al.).

There was no consensus on how WBGT should be used to determine the length of
rest breaks based on the temperature (Larsen et al., 2007). There was agreement however,
that athletes were at a high risk of heat illness when WBGT readings were at or above
27.8°C (Coris, Ramirez, & Van Durme, 2004). No acclimatization guidelines were
agreed upon as some guidelines suggested that progression should occur in increasing
length and intensity from 50% to 60% to 80% over three days, whereas other
recommendations suggested starting at 20% and increasing in 20% increments (Larsen et
al.). Full acclimatization was determined to take approximately 10-14 days for adults

with disagreement regarding the length of time it would take for children (Larsen et al.).
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One guideline noted that children would take longer than adults, possibly 8-10 days, but
contradicts other guidelines by noting that adults would require only 4-7 days in a hot
environment (Coris et al., 2004).

Prevention recommendations for heat-related illnesses have become more specific
and stricter overtime. As more data and information has been collected about heat-related
illnesses, their causes, and treatment options, management plans have been modified to
incorporate the new information.

National Athletic Trainers’ Association Guidelines

The NATA was founded in 1950, but did not release a set of guidelines for heat-
related illness prevention and management techniques until 2002 (Binkley et al., 2002;
NATA, 2014). The NATA is a professional organization for athletic trainers that sets
bylaws and a code of ethics, promotes the expansion of athletic training as a profession,
and publishes position and consensus statements to promote awareness of important
issues to athletic trainers (NATA). After 52 years without heat-related illness prevention
guidelines, the NATA was likely persuaded to develop standards for heat illness
management by the death of Minnesota Vikings Korey Stringer (Korey Stringer Institute,
2010). Stringer’s death was due to exertional heat stroke during training camp in 2001,
only one year before the NATA published the gold standard for heat illness prevention
and management (Korey Stringer Institute).

The NATA published the position statement National Athletic Trainers’
Association position statement: Exertional heat illnesses outlining the different types of
heat illness, how to recognize and treat each type, and an in-depth set of guidelines for

the prevention of exertional heat illnesses (Binkley et al., 2002). Recommendation
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guidelines are a subset of the position statement as a whole and were designed to assist
certified athletic trainers and allied health professionals in providing the best prevention,
recognition, and treatment strategies (Binkley et al.). The position statement warns that
following these guidelines does not guarantee prevention of heat-related illness, but
rather following the recommendations should minimize incidences (Binkley et al.). Part
of the first prevention guideline includes a prevention checklist for certified athletic
trainers to ensure athletes are as safe as possible when exercising in hot and humid
environments. This checklist contains sections such as pre-event participation, hydration
status checks, environment assessment, coach and athlete responsibilities, event
management, treatment considerations, and situation specific considerations (Binkley et
al.; Casa, 1999). Following this checklist is only one component of the NATA’s
guidelines for prevention of exertional heat illness.

The NATA promotes athlete and coach education on exertional heat illness and
encourages athletes to take responsibility for their well-being. Physician supervised pre-
participation physicals should be conducted before the first day of practice to identify
athletes who are more prone to heat illness and ensure optimal health before beginning
activity according to the second guideline (Binkley et al., 2002). A 10-14 day period of
gradually increasing exercise length and intensity is considered in the third guideline to
be an ideal acclimatization period (Binkley et al.). The fourth guideline explains that all
athletes and coaches should be educated on prevention, recognition, and treatment
methods for heat illness management (Binkley et al.). Guidelines five and six encourage
the promotion of a balanced diet, proper hydration, and healthy sleep patterns (Binkley et

al.; Casa et al., 2005). Educating athletes about these topics can improve athletes’
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sodium, water, and nutrient consumption and alter their sleep patterns to better utilize
their rest time for recovery (Binkley et al.). Proper fluid intake requires matching urine
and sweat losses and proper diets will provide the required sodium for muscle function
and ideal hydration (Binkley et al.).

General environmental guidelines for practice and event participation are
essential. Participant number, amount of equipment, and practice length should all be
considered in combination with WBGT measured by a sling psychrometer according to
guidelines seven through nine (Binkley et al., 2002; Casa et al., 2005). If the WBGT
exceeds 28°C, the level of risk is extremely high and all practices or events should be
delayed or rescheduled until the WBGT decreases (Binkley et al.; Casa et al.). If
conditions according to the WBGT are extreme and exercise continues, a work to rest
ratio of 1:1 should be utilized (Binkley et al.). Intense exercise in high risk conditions
should utilize a 2:1 work to rest ratio, in moderate conditions a 3:1 ratio, and in low risk
conditions a 4:1 work to rest ratio (Binkley et al.). Environmental conditions should be
continuously monitored from before activity begins until the activity is completed
(Binkley et al.).

It is imperative that proper supplies are readily available to allow for minimal
incidences of exertional heat illness. NATA guidelines note that adequate amounts of
both water and sodium containing fluids be easily accessible during all exercise sessions
and the amount consumed be enough to prevent the athlete from losing more than 2-3%
of his or her body weight due to fluid loss (Binkley et al., 2002). For each kilogram of
body weight lost during practice, athletes should consume 30-340zs of liquid prior to the

start of the next exercise session (Binkley et al.; Casa et al., 2005). High-risk athletes
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should partake in pre- and post-exercise weigh-ins to monitor their fluid losses and gains
during and between practices (Binkley et al.; Starkey, 2013). The guidelines also suggest
that athletes practice in shaded areas and wear minimal, light colored, loose fitting, and
absorbent clothing and equipment when possible (Binkley et al.). Lastly, NATA
guidelines recommend that local hospitals and emergency medical personnel be informed
ahead of time of events drawing large crowds that will take place in hot and humid
conditions (Binkley et al.).

The NATA guidelines are highly regarded by most athletic trainers and healthcare
providers. This position statement specifically offers preventative and emergency care
related to heat illness. The extent to which healthcare providers follow the guidelines
published by these governing agencies is unknown, but noncompliance with these
guidelines can contribute to the number of heat-related incidences occurring during
exercise in hot, humid environments.

The Influence of Perception on Survey Results

Often individuals perceive the same event or experience differently from others.
Numerous psychologists have theorized reasons for this occurrence. Kenny’s theory of
self-perception explains that all individuals have a desire for self-enhancement, some
more than others (Kenny, 1994). When individuals are driven by these desires, they
naturally accentuate their positive qualities while minimizing their negative qualities
(Kenny). Individuals may not accurately recall past events due to the influence of self-
enhancement. Friedman’s strength theory also explains why an individual’s perception of
the past may be skewed. According to Friedman (1993), detailed memories of events fade

as time passes and the individual has new experiences. Recollections of past events are
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likely to differ if asked about within one week of the event compared to if asked about six
months in the future. Perception can be influenced in a variety of ways making it critical
that the concept of perception is considered when completing studies that involve directly
asking individuals for information.

Summary

Exertional heat illness affects athletes every year during months with peak levels
of heat and humidity. The simplest way to manage exertional heat illness is through
prevention, which requires athlete and coach education combined with the effort put forth
by the health care professional and the coaching staff. Often athletes do not understand
the severity of heat-related illnesses and that if symptoms are ignored, the outcome can
be fatal (Casa, 1999). Understanding the effects of varying environmental conditions on
athletes as well as proper hydration, diet, and education, is imperative for optimal and
safe performance (Binkley et al., 2002). Heat illness prevention is relatively simple,
prompting the concern regarding its continuous prevalence.

The NATA has published a number of guidelines for prevention of exertional heat
illness, but athletes continue to experience varying degrees of exertional heat illness. The
continuous occurrence of heat-related illness might be due to an issue with heat illness
prevention guideline compliance rather than to the prevention techniques themselves.
How closely high school athletic trainers and their respective athletics programs follow
the NATA guidelines on exertional heat illness prevention may play a role in why many
athletes continue suffering exertional heat illnesses during the hottest and most humid

months. This perceived compliance of high school athletic trainers can be measured by



surveying the high school athletic trainers themselves about their own prevention
