DIRECTORATE OF TRAINING AND DOCTRINE


UNITED STATES ARMY AVIATION CENTER


Fort Rucker, Alabama





May 1995











STUDENT OUTLINE





HEAT INJURIES





TERMINAL LEARNING OBJECTIVE:   As a unit Aviation Safety Officer (ASO), the student will detect, identify, prevent heat injuries, and administer first aid to heat casualties in accordance with (IAW) AR 40-5; TB MED 507; FM 21-10-1; GTA 8-5-50.





SAFETY CONSIDERATIONS:   None.





TRAINING RISK ASSESSMENT CODE:   L.





ENVIRONMENTAL CONSIDERATIONS:   None.





ENABLING LEARNING OBJECTIVE:   With the use of notes the student will be able to describe three types of Heat Injuries IAW FM 21-10-2.





1.   Types of heat injuries.





      a.   Heat Cramps- result primarily from excessive loss of salt from the body.





            (1)   Painful cramps of the muscles after exposure to the heat.





            (2)   Involves muscles of the arms, legs and stomach  area.





            (3)   May occur alone or with heat exhaustion.





            (4)   Normal body temperature unless accompanied by heat exhaustion.





      b.   Heat Exhaustion-occurs as the result of excessive loss of salt and water.





            (1)   The soldier will experience profuse sweating, headache, tingling sensations in the 


                    hands and feet, paleness, difficulty breathing, irregular beating of the heart, loss of 


                    appetite, nausea, and vomiting.





            (2)   Trembling, weakness, lack of coordination, and a slight clouding of the senses to 


                    momentary loss of consciousness are classic symptoms.





           (3)   Skin is cool and moist; pulse rate is rapid (120 to 200 bpm); low blood pressure.





           (4)   Lower then normal body temperature.





           (5)   With heat exhaustion the bodies heat balance mechanism is still functioning.





      c.   Heat stroke- the most serious of heat injuries results when heat regulatory mechanisms 


           stop functioning, and the main avenue of  heat loss (cooling by evaporation of sweat) is 


           blocked.
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            (1)   Heat stroke is a medical emergency.





            (2)   Early signs include headache, dizziness, delirium, weakness, nausea, vomiting, and 


                    extremely warm. Sweating may or may not be absent.





           (3)   A casualty may first progress through heat cramps or heat exhaustion. The onset of heat 


                  stroke may occur quite suddenly with collapse and loss of consciousness. Coma and 


                  convulsions may occur. In the early stage, the skin is usually hot, red, and dry. Even 


                  though the casualty may sweat, he or she could still have heat stroke.





           (4)   The most significant sign of this injury is a high body temperature, over 106 degree F 


                  (41 c).





           (5)   The casualty's condition deteriorates rapidly; therefore treatment must begin 


                  immediately.





           (6)   One attack of heat stroke makes the casualty susceptible to a second attack. Therefore 


                  the individual should avoid a second exposure to hot weather condition.  The individual 


                  remains very susceptible to repeated heat injuries.








ENABLING LEARNING OBJECTIVE:   Given appropriate references, the student will identify the factors influencing heat injury IAW AR 40-5; TB MED 507; FM 21-10-1; GTA 8-5-50.





2.   Factors influencing heat injury.





      a.   Several factors cause heat load on the body and increase the likelihood of injury. 


            Individuals who are unacclimated (unaccustomed to the climate) are much more likely to 


            be injured.  Recruits are particularly at risk to heat injury. Individuals who live in cool 


            climate do not handle heat stress well. In fact, a person who is acclimatized to heat and who 


            moves to a cool area loses most of his acclimatization to the heat after only one month.





      b.   Overweight and fatigue impair the body's ability to lose heat. It takes work on the part of 


             the body to lose heat, and an already tired body cannot do this well.





            (1)   Overweight, unfit persons are at a higher heat injury risk than those of normal weight.





            (2)   Overweight persons should use special care when exposed to high temperatures. Once 


                   affected by the heat injuries, these persons must use caution when exposed to heat.    





      c.   Heavy meals and hot food put unnecessary stress on the body. Hot meals add heat which 


            must be eliminated. Heavy meals direct blood flow to the digestive tract.





      d.  Alcohol and drugs influence heat injury. Alcoholic beverages, especially amounts resulting 


           in  hangovers, will decrease the ability of the body to deal effectively with heat stress.  


           Drugs which inhibit sweating such as atropine, antihistamines, some tranquilizers, cold 


           medicines, and some antidiarrheal medications impair heat loss when temperatures are 


           high.





      e.   Fever increases the amount of heat to be dissipated by the body. Fever is usually the result 


           of disease processes, but can also be induced by man. Many of the immunizations which are 


           administered produce fevers.   





      f.   Tight clothing is detrimental to heat loss from the body. Clothing should be loose so as not 


            to restrict circulation or impede movement of the air over the skin.
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ENABLING LEARNING OBJECTIVE:   Given appropriate references, the student will list several ways to prevent heat injuries IAW AR 40-5; TB MED 507; FM 21-10-1; GTA 8-5-50.





3.   Ways to prevent heat injuries.





      a.   Replace water loss frequently. The human body is highly dependent on water to cool itself 


            in a hot environment. By sweating, a person may lose more than 1 quart of water per hour. 


            If these water losses are not replaced, the ability to work rapidly decreases and the body 


            temperature rises.





            (1)   Small amounts of water should be taken throughout the work time regardless of thirst. 


                   Normal thirst does not serve as a true indication of the body's need for water.





            (2)   Use  the heat injury prevention chart in the GTA 8-5-50 as a guide to estimate the 


                   drinking water requirements for exposure to heat.        





                  (a)   During periods of moderate activity, with moderate conditions, water 


                         requirements are 1 quart or more per person per hour. This is best taken at 10 to 15 


                         minute intervals.





                  (b)   As activities or conditions become more severe water intake increases 


                         accordingly.  When water is in short supply, economize water by limiting physical 


                         activity to the early morning, late evening, and night hours when the heat load is 


                         less and sweating is reduced. The best drinking water temperature is between 50 


                         degrees F. and 60 degrees F.





           (3)   Provide adequate water at all times. We cannot learn to do without water. We cannot 


                  be taught to adjust to decreased water intake. We cannot live or work in heat without 


                  sufficient water.





   b.   Avoid excessive salt intake. Adding salt to the diet is a medical decision. The military diet 


          usually provides adequate salt. Excessive intake of salt should be avoided; it may cause 


          increased thirst and intestinal disturbances.





   CAUTION:   Due to the high salt concentration in field rations, caution must be taken to 


   maintain a high water intake.





   c.   Maintain acclimatization.





         (1)   Acclimatization takes two weeks or more.





                 (a)   Limit intensity and time of training programs.





   NOTE: If soldiers are required to perform heavy physical work before being 


   acclimatized, their work will be poorly performed; the development of their 


   capacity to perform effectively will be retarded; and the risk of heat injury and 


   disability will be high.





                 (b)   Continue acclimatization with two 50-minute periods daily. Once acclimatized, the 


                        soldier  will retain his adaptation for 1 week after leaving the hot environment. If not 


                        exposed to work  in high temperatures, the acclimatization will decrease at a 


                        variable rate; most acclimatization is lost in a month.
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   NOTE:   During heat stress, meals should be cool not hot. The heaviest meal should 


   be served in the evening rather than at noon. An hour of rest following the noon 


   meal is helpful.








      d.   Maintain good physical condition. The general physical condition of the individual has a 


            significant bearing on the reaction to heat stress.





            (1)   Individual risk to heat may be increased with a variety of conditions. These conditions 


                   include infections, fever, immunization reactions, heat rash, sunburn, fatigue,  


                   overweight, and prior heatstroke.





           (2)   Heat casualties may be expected at wet bulb globe temperature of 75 degrees F and 


                  above unless preventive measures are used. Overexertion can cause heat injury at even 


                  lower temperatures, especially if body armor or vapor impermeable protective 


                  clothing is worn.





      e.   Establish work and rest schedules. Schedule two 50 minute periods daily so that soldiers 


            alternate work and rest periods.





           (1)   Take advantage of the cooler hours in accomplishing a portion of the work.





           (2)   The schedule should include gradually increasing exposure during the hotter 


                   parts of the day rather than complete all of the work at that time. When necessary to 


                   accomplish a given task, two work details can be arranged for soldiers to work in 


                   sequence.





           (3)   During the midday period personnel should rest and stay in the shade as much as 


                  possible. Peak wet bulb globe temperature (WBGT) conditions usually occur between 


                  1200 and 1600 hours.





   f.   Protect yourself from the environment with proper clothing.  Except when exposed to the 


        sun's rays, an individual in a hot environment should wear the least allowable amount of 


        clothing. Clothing reduces the exposure of the body surface to solar radiation, but at the same 


        time decreases the air movement over the skin.





        (1)   Clothing should be loose fitting especially at the neck, wrists, waist, and lower legs to 


               allow air circulation.  Loose clothing allows air to move over the skin.








        (2)   Protection from the environment also includes such simple but frequently overlooked 


               things as marching troops over grass instead of concrete and working in the shade, if 


               possible.





   g.   Participate in training for heat injury prevention. Heat injuries can be preventive when 


         individuals are properly trained and supervised by informed individuals





        (1)   All personnel should be informed of the potentially serious results of heat injury, the 


               general nature of these conditions, and how they can be prevented





        (2)   Supervisors must be able to identify conditions under which adverse heat effects are 


               likely to occur.  They should recognize the earliest signs of heat injury and take action to 


               prevent the development of cases.
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        (3)   All personal should be able to apply effective first aid.





        (4)   Mental confusion and over activity usually precede collapse and heat stroke. Supervisors 


               must be alert to detect this condition, enforce rest, and obtain medical assistance 


               promptly.





   h.   Use the Wet Bulb Globe Temperature (WBGT) Index.





        (1)   Obtain the WBGT Index from preventive medicine or the meteorological service.





        (2)   Take the temperature measurements in a location which is the same as your 


               environment.





        (3)   Add 10 degrees F to the WBGT indication when wearing body armor or in Mission 


               Oriented Protective Posture (MOPP). Adjust the workload accordingly.
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