Thermia (Hyper- and Hypo-)
Heat-related medical problems come in two basic varieties: Hyperthermia (too much heat) and hypothermia (too little heat).  While at opposite ends of the spectrum, these conditions have a number of things in common.  One, they are both insidious, in that their early symptoms frequently seem innocuous.  Two, they both impair mental acuity.  Three, they can both be deadly.  Four, they both frequently involve dehydration.
Hyperthermia
Your body operates most efficiently in a very narrow temperature range.  While many factors can affect a person’s “normal” temperature, most of us need to be within a degree or so of the old standby, 98.6.  That means that when our core temperature rises much above 100 degrees Fahrenheit, we may be on the slippery slope to catastrophic hyperthermia.  

When your core temperature begins to rise, your brain recognizes the problem and responds accordingly.  It makes you crave a cooler or shadier environment, and it makes you sweat.  Sweat cools your body by evaporation, and as long as you are dispelling more heat than you are producing, this is a successful strategy for the short term.  It can, however, have some longer-term implications.
Dehydration

As you sweat, you lose water.  Since excess heat is a more immediate problem, this is a good trade-off, but the loss of water must be addressed.  If it isn’t, you will become dehydrated, which will cause a number of other physical problems, among them the inability to sweat.  Without the evaporative cooling that sweating provides, hyperthermia may become much harder to control.
A feeling of thirst lags your need for water by at least a half hour.  When you drink, it takes time for the water to get into your tissues, where it is needed.  Therefore, only drinking when you feel thirsty can put you an hour or more behind the curve.  In a warm environment it is always better to drink water continuously throughout the day, then to try to “catch up” when you get thirsty.
Heat Exhaustion

Sweating also costs your body electrolytes, notably salt.  It is this electrolyte imbalance and dehydration that produces the classic symptoms of heat exhaustion, which include:


Feeling faint or dizzy 



Nausea



Heavy sweating



Rapid, weak heartbeat



Cool, moist, pale skin



Heat cramps 



Headache 



Fatigue 



Dark-colored urine

These symptoms may appear to come on suddenly, although in reality, they have been developing subtly over a period of time.  If not addressed immediately, the victim can proceed to heat stroke – a truly life-threatening emergency.

If you suspect heat exhaustion: 


Get the person out of the sun and into a shady location.


Lay the person down and elevate the legs and feet slightly.


Loosen or remove the person’s clothing. 


Have the person drink cool water or other nonalcoholic beverage without caffeine.  
Gatorade or other sports drinks are better, since they replace electrolytes, as well as 
water.

Cool the person by spraying or sponging him with cool water and fanning.  [1]
Heat Stroke

As the victim moves up the spectrum through heat exhaustion, heat stroke becomes a threat.  Heat stroke is a life-or-death emergency.  With heat stroke, dehydration, loss of electrolytes and temperature combine to overwhelm the victim’s vital systems.  Left untreated, heat stroke can cause damage to the victim’s brain, heart, kidneys and muscles. These injuries get worse the longer treatment is delayed, increasing his risk of serious complications or death.
The symptoms of heat stroke include:



Changes in mental state, ranging from confusion to unconsciousness



Hot, dry skin



Rapid heartbeat



Rapid and shallow breathing



Cessation of sweating



Feeling dizzy or lightheaded 



Headache 



Nausea 



Fainting

If you suspect heatstroke: 



Move the person out of the sun and into a shady  space.



Call 911 or emergency medical help.


Cool the person by covering him with damp sheets or by spraying with cool 

water. Direct air onto the person, fanning him, if necessary.


Have the person drink cool water or other nonalcoholic beverage without caffeine, 
if he is able.  [2]
Under no circumstances should you cool a heat stroke victim by immersing him in water.  The sudden decrease in temperature may trigger a shivering reflex, which will cause a further rise in the victim’s core temperature.
The early symptoms of heat-related conditions are somewhat subtle.  Nevertheless, they are recognizable by the victim himself.  If the victim reacts proactively during the early stage, it need not develop into an emergency.  We are well advised not to delay our response, since, once our judgment becomes impaired, our condition will probably progress until the later, more serious symptoms become obvious to our companions.
Hypothermia
The flip side of hyperthermia is hypothermia, or a reduction in core temperature.  As the victim’s core temperature begins to drop, he will begin to shiver.  This is not yet hypothermia, but it is the first warning that hypothermia is a threat.  As core temperature continues to fall, shivering becomes more vigorous, as the body tries to rewarm itself through muscular activity.  This is fairly effective in the short term, but it burns fuel (glucose) at a prodigious rate.
As temperature falls further still, shivering becomes more violent and the victim’s brain becomes less efficient.  Judgment is impaired and speech is affected.  Then fine motor skills become affected.  The victim may not be able to tie his shoes, button a button or pull down his zipper.  As he gets worse, gross motor skills are compromised.  He may trip or fall for no apparent reason or have poor balance.

Finally, the cold begins to affect his vital processes.  He may stop shivering, but that doesn’t mean that he is warming up, it means that he has lost his involuntary reflexes, and  has probably completely run out of fuel.  At this point, he is very close to loss of consciousness and respiratory arrest.

As with hyperthermia, the person best qualified to recognize it is the victim, himself.  That first shiver is a clear indication that your body is losing more heat than it is manufacturing, and if you respond immediately to that knowledge, your condition need never deteriorate.  Furthermore, early treatment can be undertaken in seconds, with no inconvenience, either to you or your group.
Treatment

Treatment of hypothermia is two-pronged – produce more heat and prevent its loss.
Heat production

Heat is produced in the body by metabolizing glucose.  Other carbohydrates (other sugars, starches and fats) can fuel the body, but they must first be converted to glucose.  Glucose is the only carbohydrate that your body can use directly.
Another factor that affects your body’s ability to produce heat is hydration.  Your body is at its most efficient when it is well hydrated.  (Most hypothermia victims are, at least to some extent, dehydrated.)  At a time when you need your body to efficiently manufacture heat, it is important that it be well hydrated.

The best way to quickly boost your body’s production of heat is to drink a sweet liquid.  It doesn’t matter what you drink, as long as it isn’t a diet drink.  (Artificial sweeteners taste sweet, but have no food value.  You can’t use them for fuel.)  I prefer grape juice, because it is high in glucose; your body can use it immediately, without converting it into a simpler sugar.  The combination of water and sugar will give your body a quick boost, but will only last for a little while.  For this reason, the sweet drink should be followed by more complex carbohydrates.  I like chocolate, dried fruit and nuts for this, along with more water.  (… a lot more water.)
Some people advocate heating the liquid before drinking it.  If you have a warm drink in a thermos bottle, that will give you a little bit of a head start, but don’t take the time to warm it up.  You need the fuel and water right now.
Preventing Loss of Heat
Once your body produces heat, you want to keep it in your body.  That means appropriate clothing in appropriate layers.  If you don’t have a windproof layer on, put one on.  If you need another warmth layer, put one on.  If you aren’t wearing a hat – 30% of heat loss is from your scalp – put one on.  If your clothes are wet, change them.  Do it at the first sign of mild shivering.  (If the cold is affecting you, it is probably affecting others in your group.  If putting another layer on induces others to do the same, you have done a service to the group.)  If one layer doesn’t stop your shivering, continue to add layers, drink water and eat/drink carbohydrates until it does.
But, what if someone in your group is becoming hypothermic?  Since the early stages of hypothermia impair the victim’s judgment (and his ability to recognize that he has a problem), you should be able to recognize the symptom s of hypothermia.  One easy way to remember is that the victim will have “The Umbles”.

He grumbles.  A person who is usually upbeat and enjoys paddling (or whatever activity he is doing) isn’t having any fun.  He is complaining, but doesn’t seem inclined to do anything about the situation.  This may not be a good indicator in a person who chronically complains about little things, but in a person who typically sees the glass as half full, it can be an excellent indicator.

He mumbles.  As the cold affects his higher mental processes, he may become uncommunicative.  He may stop talking or he may limit his responses to one or two words.  If he does speak, his speech may be confused, mush-mouthed or illogical.
He fumbles.  Now the cold has begun to affect his motor skills.  Fine motor skill – skills requiring precise control of the fingers, such as buttoning as button, pulling up a zipper or tying shoes – are now becoming impaired.  If he can complete these tasks at all, he does them with a great deal of trouble, and may have to use an awkward technique (such as holding the zipper tongue between two thumbs).
He stumbles.  Gross motor skills are now affected.  He drops things for no reason, he trips or falls repeatedly.  His balance may be noticeably compromised.  By this point, he is in his own world, and is incapable of reasoned thought.
When you notice hypothermia in someone else, the treatment is the same – boost heat production and minimize heat loss – only now it is a much more serious problem, since the victim is much further along.  The victim should immediately be sheltered from wind and layered up in dry, warm clothing.  His head should be insulated with one or more warm hats and protected from wind.  If necessary, he should be put into a sleeping bag and wrapped in a tarp (commonly called a burrito).  Liquids and simple sugars should be given immediately, but only if the victim can reliably swallow.  When appropriate, emergency medical services should be summoned.
When a person has reached the “stumbles” phase, it is a true medical emergency.  It is important that the victim be rewarmed, but that rewarming must be medically supervised.  During advanced hypothermia, the victim’s heartbeat becomes “brittle”, and additional stress can cause cardiac arrest.  This includes the stress of rewarming.  Anyone who has reached this level of hypothermia should be protected from further heat loss, but should not be given warm liquids.  This victim should also be handled gently, as the stress of rough handling could also cause cardiac arrest.  Emergency medical assistance should be summoned immediately.
Some people believe that a hypothermia victim’s extremities should be rubbed vigorously.  I don’t know the origin of this belief, but it is the worst thing you can do.  When you become hypothermic, your body shuts down circulation to nonessential parts of the body, such as arms and legs, in order to conserve heat in the critically important brain, heart and lungs.  This defensive mechanism increases survival time substantially.  When the victim is rewarmed, circulation is restored to all areas of the body, usually with no ill effects.

When you rub the extremities vigorously, you defeat that defense mechanism.  You force cold blood to circulate, mixing it with the warmer blood in the core, causing an overall drop in core temperature.  Even when a victim’s hypothermia has not progressed to the point where brittle heartbeat is an issue, there is no reason to rub the extremities (or anything else) and every reason not to.
Both hyperthermia and hypothermia impair the victim’s cognitive abilities.  In consequence, his ability to identify and properly react to his developing condition may be seriously flawed.  This is true whether the victim is someone else or you.  I strongly recommend that you “program” yourself to take your partner’s word for it that there is something wrong.  If he is mistaken, all you have done is drank some Gatorade or put on a hat that you didn’t really need.  If he is not mistaken, listening to him can prevent your condition from becoming much more serious.
[1]
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