
OUTDOOR EMERGENCY CARE, 5th Edition                      Instructor’s Manual

Chapter 26  Heat-Related Emergencies

OEC Instructor Resources: Student text, Instructor’s Manual, PowerPoints, Test Bank, IRCD, myNSPkit (online resource)

OEC Student Resources: Student text, Student CD, myNSPkit (online resource)

Chapter Objectives

Upon completion of this chapter, the OEC Technician will be able to:

26-1. Explain the way the body normally adjusts to a hot environment.

26-2. List the signs and symptoms of a patient with each of the four types of heat-related illness.

26-3. Describe and demonstrate the assessment and emergency care of a patient suffering from each of the four types of heat-related illness.

26-4. List the signs and symptoms of a patient who is a victim of a lightning strike.

26-5. Describe and demonstrate the assessment and emergency care for a patient who has been struck by lightning.

26-6. Explain what one can do to prevent heat-related illness.
Essential Content

I.
Anatomy and physiology

A.
When regulatory systems are not able to cool the body, heat-related illness occurs


B.
Thermoregulation, the body’s attempt to discharge excess heat through several mechanisms, is an important part of maintaining homeostasis



1.
Sweating is most important cooling mechanism; sweat on skin evaporating causes heat loss




a.
Sweating is less effective in high-humidity environments because evaporation is slower



b.
Dilation of skin blood vessels brings warm blood to surface, allowing heat to transfer directly into environment through radiation



c.
When ambient temperature exceeds body temperature, loss of body heat by radiation from skin is not effective



d.
Heat index is where a given ambient air temperature will be translated into a higher heat index temperature in a higher humidity environment, which translates to a greater risk of heat illness



e.
Adequate hydration is required for adequate heat loss from sweating





i.
Overhydration (hyponatremia) also can be detrimental by diluting sodium level in blood and causing swelling of brain cells




ii.
Gauge hydration needs to level of activity and environment; allow for adequate adjustment to heat



2.
Adaptation to heat depends on physiologic acclimatization rather than just modifications in behavior 


3.
 Chronic medical conditions increase the risk of heat illness and may exacerbate chronic medical conditions
II.
Common heat-related emergencies

A.
Heat illness


1.
Includes group of disorders caused by exposure to hot environment and failure of normal body mechanisms to regulate body temperature, electrolytes, and body fluid status



2.
Hyperthermia is characterized by high core temperature, usually 101°F (38.3°C) or more



3.
Heat-related illness can progress from simple heat cramps to full-blown heat stroke if not treated early



4.
Newborns, infants, elderly, and obese exhibit poor thermoregulation; greatest risk for heat illness



5.
Alcohol and certain drugs that dehydrate the body or decrease ability of body to sweat make persons more susceptible to heat illnesses



6.
Illness from heat exposure can take the following forms




a.
Heat-related syncope




i.
Originates primarily in cardiovascular system





ii.
Temporary loss of responsiveness or fainting due to temporary loss of effective blood flow





iii.
Blood is diverted into peripheral circulation to allow heat transfer at body surface; blood does not return to heart rapidly enough, decreasing brain perfusion, results in fainting





iv.
Often preceded by feelings of nausea or lightheadedness




b.
Heat cramps




i. Painful muscle spasms in heavily exercised muscle groups such as thigh or calf





ii.
Caused by electrolyte disturbances and dehydration




c.
Heat exhaustion




i.
Occurs after exposure to hot environment, especially when exercising





ii.
Characterized by exhaustion, dizziness, nausea, headache, leg cramps, excessive sweating, and decreased urine output





iii.
Body temperature is less than 104°F (40°C)




iv.
Level of responsiveness is normal or mildly confused





v.
Results from dehydration to point where low body fluid volume (hypovolemia) causes symptoms  





vi.
Body responds rapidly to treatment; mental status changes do not persist or worsen




d.
Heat stroke




i.
Life-threatening emergency identified by decreased level of responsiveness and body temperature greater than 104°F (40°C)




ii.
Associated with fast heart rate, high respiratory rate, decreased sweating





iii.
Defining characteristics are decreased level of responsiveness that persists or worsens and decrease or cessation of sweating—should prompt immediate treatment and evacuation





iv.
Can occur from exposure to heat with or without exertion





v.
Normal mechanisms for shedding excess heat are overwhelmed





vi.
Body temperature rises; shock follows with dysfunction of organ systems such as the brain, heart and blood vessels, liver, and kidneys





vii.
Untreated, results in death



7.
Heat-related illness prevention



a.
Heat acclimatization is important to maximize tolerance to hot environment





i.
Limit exercise in heat to one hour for several days prior to trip in hot environment





ii.
If that is not possible, limit periods during warm parts of day for first week




b.
Hydrate adequately with water or electrolyte drinks to maintain body volume




c.
For prolonged exercise periods, have salty snacks and adequate water intake to maintain salt balance and prevent hyponatremia via sweat




d.
Wear loose-fitting, lightweight, light-colored clothing, large brim hat




e.
Avoid exercise during hottest part of day




f.
Rest frequently in shade


B.
Sunburn



1.
Superficial burn of skin caused by ultraviolet light



2.
Excessive repeated sunburns associated with increase of cancerous lesions



3.
Changes can accelerate aging of skin, can be delayed by avoiding excessive exposure and using proper skin protection



4.
People more vulnerable at high altitudes, on snow or bodies of water




a.
Higher altitude filters out fewer of the harmful rays




b.
UV exposure is increased by reflection on snow or water



5.
Injury to skin and eyes occurs on cloudy days when individuals forget to protect themselves



6.
Sunburn prevention



a.
Skin can be protected by clothing or topical sunscreens





i.
Physical sunscreens block sunlight mechanically, consisting of opaque greases with zinc oxide or titanium dioxide





ii.
Chemical sunscreens selectively filter out harmful rays





iii.
Some preparations contain both





iv.
Sun protection factor (SPF) in sunscreens can be inaccurate or misleading due to other factors such as type of skin, time of day, altitude, amount of sweating, frequency of application, amount of UV radiation, and length of exposure





v.
Clothing does not necessarily block out harmful rays





vi.
A thick hat with a brim and layers of clothing are effective measures to protect against sun exposure





vii.
SPF of 30 or greater should be used in outdoor environments, especially at high altitude and on snow  





viii.
Apply sunscreen before exposure and reapply several times during day, particularly if sweating heavily





ix.
Sunscreen should not be used on skin of children younger than 6 months; exception would be using a 15 SPF sunscreen on infant’s face and back of hands




b.
Sunburn can occur the same time a cold weather injury occurs; use sunscreen with cream or oil base to prevent frostbite and windburn


C.
Lightning



1.
Atmospheric discharge of electricity that is capable of generating 300,000 amps and 2 billion volts.



2.
Typically associated with severe thunderstorms, there is some debate on exact mechanism responsible for formation 



3.
Can occur when it is snowing, possibly triggered by charge differences between ice crystals within a cloud



4.
Ways in which lightning causes injury



a.
Same way as any direct electric current except duration of bolt is very short and burns are less severe



b.
Injury to respiratory control center in the brain may stop breathing

c.
Cardiac arrest can occur because of total cessation of the heart's organized electrical activity

d.
Electrical current can produce severe tissue damage at point of entry and/or exit

e.
Direct effects on nervous and musculoskeletal systems can cause pain, paralysis, blindness, numbness, weakness, loss of hearing or speech, and unresponsiveness

f.
Direct effects on the skin, muscles, and internal organs can cause severe, deep burns; electric current tends to travel easily along blood vessels, significant internal damage may be overlooked at first even when surface burns are unimpressive

g.
Electrical current can cause strong muscular contractions that throw patient off balance and cause injury resulting from falls

h.
Secondary kidney injury may occur because kidneys are overloaded with breakdown products of blood and injured muscle



5.
Fatality rate about 30 percent


6.
May sustain characteristic superficial skin burn resembling a fern leaf



7.
Reducing the risk of lightning strikes

a.
Seek shelter away from high points, exposed ridges, solitary trees, or trees taller than surrounding trees

b.
Seek shelter in forested areas among trees or bushes, or in area containing rocks of uniform size

c.
Avoid open areas where you are one of the tallest objects

d.
Avoid extremes of high or low ground

e.
Do not stand in or near bodies of water

f.
Avoid contact with metal objects

g.
Seek shelter deep in dry cave, staying away from the sides and ceiling

h.
If boating, attempt to get to shore, waves and shoreline permitting

i.
If on chair or other elevated lift, get off as soon as possible 

j.
Put feet together, squat low, tuck head, and cover ears; if possible, place feet on a nonconductive material

k.
Avoid being close to others; stay about 15 feet apart

l.
If available, large buildings and enclosed vehicles are usually safe

m.
Hearing thunder indicates lightning is likely within striking range

n.
Allow 30 minutes after storm has dissipated before resuming activities

o.
During electrical storms, ski lifts or other elevated structures should be cleared of occupants


p.   Use the 30/30 rule: if time between lightning and when you hear thunder is less than 30 seconds, do not leave your shelter for 30 minutes
III.
Assessment

A.
In addition to the usual assessment, a heat emergency should include providing adequate protection from direct exposure to sun or heat source

B.
Heat-induced syncope


1.
Patients are warm to touch; may be lightheaded, have tachycardia, and be hypotensive initially



2.
Look for traumatic injuries from fall after fainting


C.
Heat cramps


1.
Intense, painful muscle spasm and cramping with pain in affected extremities



2.
Abdominal cramping may also occur and be quite severe



3.
Hyperventilation is common


D.
Heat exhaustion signs and symptoms include:

1. Weakness

2. Inability to work or participate in an activity 

3. Headache

4. Mild confusion

5. Nausea

6. Faintness, lightheadedness

7. Decreased appetite

8. Tachycardia

9. Normal or slightly elevated body temperature

10. Warm skin 

11. Sweating, moderate to heavy


E.
Heat stroke


1.
Patient has hot, dry, flushed skin that may be moist or wet



2.
Patient may still be sweating



3.
Body temperature rises rapidly, to 106°F (41°C) or more; patient’s level of responsiveness falls with rise in temperature


4.
Change in behavior is often first sign, followed by unresponsiveness


5.
Pulse becomes weaker as patient becomes increasingly unresponsive, and blood pressure falls


F.
Sunburn




1.
Assess as with other burns (Chapter 19)



2.
Sunburn can blister and result in second-degree burns


G.
Lightning strikes


1.
Assessment should be rapid and include ABCDs, considering high incidence of cardiopulmonary arrest



2.
Look for burns and other trauma from lightning strike



3.
Spontaneous heart action may return before spontaneous breathing, so prolonged rescue breathing may be necessary



4.
Patients are not electrically charged and pose no threat to rescuers

IV.
Management


A.
Make scene safe


B.
Move patient to cooler location or shade patient from direct exposure


C.
If heat stroke suspected, attend to any life threats


D.
Appropriate hydration and supportive measures should be provided if needed


E.
Heat-induced syncope


1.
Place patient in supine position, allowing blood to flow to vital organs



2.
Elevate legs 10–12 inches


3.
Remove person from heat



4.
Provide supportive measures, including oxygen



5.
When able to speak and swallow, give cool nonalcoholic liquids


F.
Heat cramps


1.
Respond favorably to oral electrolyte solutions




a.
If commercial beverage not available, mix ¼ to ½ teaspoon table salt in quart of cool water with flavoring



2.
Gentle stretching or massage of cramped muscles is beneficial



3.
If muscles recover, can return to activity; if cramps return, rest for 24-hour period

G.
Heat exhaustion


1.
Treat promptly to prevent developing heat stroke



2.
In the field, treat as follows:

a. Move patient promptly from hot environment to cool shaded environment

b. Encourage patient to lie down and elevate legs

c. Loosen tight clothing, remove excessive clothing, and fan patient for cooling

d. Provide high-flow oxygen
e. Rehydrate with water, or electrolyte-containing solution; never force fluids on patient who is not fully responsive because patient could aspirate fluid into the lungs

f. If patient becomes nauseated, transport on side to reduce chance of aspiration



3.
Lack of improvement or worsening may indicate heat stroke; transport the following for further evaluation and treatment:
a. Symptoms that do not clear up promptly

b. Decreasing level of responsiveness
c. Temperature that remains elevated

d. The very young, elderly, or those with an underlying medical condition, such as diabetes or cardiovascular disease


H.
Heat stroke


1.
Requires immediate attention



2.
Immediate treatment is to lower body temperature by any means available and take following steps:

a. Move patient out of the hot environment and into cool place

b. Shade from direct sunlight

c. Remove patient’s clothing

d. Provide supplemental oxygen
e. Apply ice packs to neck, armpits, and groin

f. Cover patient with wet towels or sheets

g. Aggressively and repeatedly fan patient with or without dampening skin

h. Request EMS and notify hospital so the staff can prepare to treat patient immediately

i. Cold water/ice water immersion may be more effective, best done under medical supervision



3.
Check patient temperature frequently to determine cooling



4.
When body temperature reaches 101°F (38.3°C) taper off the cooling efforts as patient may begin to shiver



5.
Give fluids if patient is responsive



6.
Rapid evacuation if indicated



7.
Monitor for rebound temperature increase



8.
Differentiating between heat exhaustion and heat stroke:



a.
Persistent profound mental status changes




b.
Hypotension/shock




c.
Profound elevations in temperature




d.
Any doubt, treat as heat stroke and transport to medical care as quickly as possible


I.
Sunburn



1.
Remove patient from exposure



2.
Apply cool compresses, followed later with moisturizing skin lotions with aloe for discomfort



3.
Consult physician if sunburn is extensive or skin is blistered



4.
Second-degree burns may require hospitalization


J.
Lightning strikes


1.
Care is same as that for unresponsive patient; begin CPR if no breathing or pulse, with early defibrillation with an AED


2.
CPR and rescue breathing more successful in patients sustaining lightning strike—in cases with multiple-victim lightning strike, patients appearing dead should be cared for first (reverse triage)


3.
Check vital signs, sensation, ability to move; and assess for burns, wounds, or other evidence of trauma



4.
Victim may have burst eardrums or temporary blindness



5.
Dress burns and/or wounds and splint fractures



6.
Transport via ALS to definitive care

Case Presentation
The summertime is a beautiful time to be in the desert, with morning temperatures that are tolerable but mid-day temperatures reaching 105°F. Because of the low humidity in the desert, higher temperatures can be tolerated, and the heat index is acceptable in the morning and evening, but even with 5 percent humidity, the heat index in the middle of the day is high enough to markedly increase the risk of heat illness during exercise.

Today you are with a group of backpackers who understand the importance of moving in the morning and evening hours to avoid the mid-day heat. You have found a sandstone overhang that provides some shade, where you will rest during the middle of the day, and you have ample water.

As you are resting, you see another group of backpackers who are still hiking in the middle of the day. One of the members, a young woman who looks about 20 years old, is clearly slower than are the others, is staggering, and bends over panting and asks for rest and water. Her face is flushed.

What should you do?

Case Update
You leave the shade of the rock overhang and walk out into the hot sun of a 105°F day to find a young woman who is sweating, asking for water, and complaining of fatigue, nausea, dizziness, and a headache. You offer to help and suggest that the young woman sit under the rock overhang, rest, and have some water and electrolyte drinks.

What steps do you take to monitor her?

Case Disposition
The exhausted, flushed, and sweating young woman sits in the cool shade of the overhang. Her respiration is 20/minute and her pulse is 100 beats/minute. She is responding appropriately to questions. She is able to drink a sports drink containing electrolytes, and once she lies down, she begins to look more comfortable. As you fan her with a piece of cardboard and she continues to rest and sip liquids over the next 30 minutes, her breathing slows and she becomes more talkative. Her pulse is now 80 beats/minute. Your findings suggest that she was suffering from heat exhaustion. Once the ambient temperature is cooler, you and your friends assist her on her walk out of the desert.

Discussion Points
Have you or a family member suffered from heat exhaustion or heat stroke before?

Do you know of anyone who has suffered a lightning strike?

What is your area’s protocol related to weather emergencies? When are lifts evacuated or the area closed?

Does your area have trees or other structures that could attract lightning?

Where are there shelters located at your area for weather emergencies?

Do you use sun protection when you are out skiing or at altitude?

Does your area sponsor activities or events where heat stroke or heat exhaustion could be a factor?

Can you have heat stroke or heat exhaustion during the winter months?

What kind of thermometer does your area have to check a patient’s temperature?

Do you or a family member have a chronic condition that could contribute to a heat emergency?
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