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ABSTRACT
In the German Armed Forces a comprehensive cold weather injury prevention and management programme is in place. It follows the principles of risk management by identifying and assessing hazards, developing and implementing controls, as well as supervision and evaluation. Prevention of cold injuries is a command and individual responsibility. Cold casulaties are controlled primarily through training and education.
INTRODUCTION

German military operations have been conducted succesfully in cold-weather climates where troops were required to endure low temperatures and cold-wet exposure for long hours and push their physiologic limits (for example on the Balkans and in Afghanistan). 

Cold stress was found to be imposed by a combination of environmental, mission, and individual risk factors. 

Significant enviromental risk factors included temperature, wind, rain, immersion, and altitude. 

Mission risk factors included the work intensity; duration of cold exposure (unlike civilians, who spend 5-10% of each day outdoors, soldiers in tactical operations can be exposed to an extreme environment for 30% or more of each day, which may precipitate epidemics of cold injuries); and the availability of adequate shelter, clothing, and food. 

A significant realtionship between cold weather injuries and the following individual risk factors was revealed. The latter included physical fitness, body composition, fatigue, gender, and health (including prior history of cold injury, use of medications, alcohol, nicotine, drugs of abuse, poor nutrition and / or dehydratation). 

To our mission experience so far, soldiers can operate in cold environments if they are appropriately clothed, have adequate shelter and protection, consume adequate food and water, and have sufficient rest. Succesful management during cold exposure results in sustained work capabilities and avoidance of casualties. Proper education and experience of leaders and troops exposed to cold was found to be the key. Knowledge and understanding of problems associated with working in cold environments are the prerequisite to minimize each risk factor. In the following the evidence-based risk management steps for preventing cold casualties in the Germany Military are outlined.

RISK-MANAGEMENT

In the German Armed Forces a comprehensive cold weather injury prevention and management programme is in place. It follows the principles of risk management by identifying hazards, assessing the hazards in terms of probablity and severity, and implementing appropriate controls to abate the hazards. Spotchecking and supervision by first-line leaders are employed to ensure control measures are being implemented. In operation, the risk management process is continually reevaluated as input changes. Being alert of signs of soldier distress in the cold is critical so that management procedures and interventions can be adjusted accordingly.

With regard to the identification of hazards, cold weather may present a hazard if any of the following is present: cold (temperature 40°F and below); wetness (rain, snow, ice, humidity) or wet clothes at temperatures below 60°F; wind (wind speed 5 miles per hour and higher); lack of adequate shelter / clothing; lack of provisions / water; and other risk factors, such as previous cold injuries or other significant injuries; use of tobacco / nicotine or alcohol; inadequate nutrition; dehydration; over- or underactivity; fatigue / sleep deprivation; little experience / training in cold weather operations; minor illness (cold symptoms, sore throat, low grade fever, nausea, vomiting), injuries, or wounds; taking drugs (prescription, over-the-counter, herbal, or dietary supplements); cold casualties in the previous 2 to 3 days; overly motivated soldiers (as they may not comply with cold casualty prevention measures); and poor discipline and morale.

The potential for cold casualties can be assessed by determining the magnitude of cold exposure (e.g., air temperature, wind speed / wind chill [note that any movement has the same cooling effect as the wind; running, skiing, or riding in open vehicle must be considered when using the wind chill chart]; and wetness), the readiness of troops (e.g., proper gear [appropriate clothing in good condition: clean and without stains, holes or blemishes that could decrease the insulation]; adequate shelter; proper fitness; proper food and hydration, and mission-related concerns (including the degree of mobility [which impacts on soldier heat generation]; contact with ground or other surfaces that may increase conductive cooling; and the exposure to wet conditions [e.g., stream crossings]).

In the German Armed Forces cold casualties are controlled primarily through education and training. Troop education includes assessing cold stress; recognizing and preventing cold injuries; limiting the effects of cold through clothing, shelter, hydration, and nutrition; as well as learning how to work effectively in cold environments. 

Leadership education consists of supervising troops who often have only a superficial understanding of cold; evaluating the impact of cold on the mission (e.g., everything takes longer, troops will be more fatigued, more likely to make mistakes), and experiental learning (as true effectiveness in cold environments only comes with experience; and including practicing the clothing principles of layering and staying dry [note that these principles are tailored to the individual, and are practiced so that soldiers learn when to dress down (before perspiration starts) and when to add layers (before shivering begins)]; using equipment in the cold [As everything takes longer, so practice is needed; soldiers also need to be able to identify where special tools or clothing (e.g., contact gloves) may be necessary]; planning for longer missions [weather may change quickly and hinder operations, and troop fatigue impacts even routine operations]; the posting of cold-casualty prevention information as an ongoing reminder; and the implementation of standing operating procedures [SOPs] for most routines.

With regard to training the military uniform has to be appropriate and worn properly (e.g., clothing must be kept dry, and wet, damp clothes must be changed as soon as possible; clothing is to be worn loose and in layers, and hands, fingers, and the head are to be covered and protected; clothing must be clean and in good repair [no holes or broken zippers]; proper boots must be worn, ones that are not too tight and are dry; socks must be clean and dry, an extra pair of socks must be carried, wet or damp socks must be changed as soon as possible, and foot powder should be used on feet and in boots; feet are to be washed daily if possible; gaiters are to be worn to keep boots dry when necessary; gloves or mittens are to be worn; hands must be warmed under clothes before hands become numb; skin contact with snow, fuel, or bare metal is to be avoided, and proper gloves are to be worn handling fuel or bare metal; gloves are to be waterproofed by treating them with waterproofing compounds; face and ears are to be covered with a scarf, and an insulated cap with flaps over the ears; face and ears are to be warmed by covering them with warm hands, and the face and ears should not be rubbed; face camouflage should not be used when the air temperature is below 32°F; sunglasses are to be worn to prevent snow blindness).

In order to keep the body warm, German soldiers are recommended to keep moving and big muscles (arms, shoulders, trunk, and legs) to be exercised. In addition health and nutrition is to  be sustained (e.g., alocohol use is to be avoided [as alcohol impairs the body’s ability to shiver], tobacco products are to be avoided [as these products decrease the blood flow to the skin], all meals are to be eaten to maintain energy; and water or warm nonalcoholic fluids are to be drunk to prevent dehydration). 

German military personnel is also educated and trained to protect each other (to include watching for signs of cold injuries in their buddies; and asking about and assist with rewarming of feet, hands, ears or the face). 

Finally, leadership initiatives are practiced (e.g., activities or exercise to be limited or possibly discontinued during very cold weather; covered vehicles to be used for troop transport; warming shelters to be available; warm food and nonalcoholic fluids to be on hand; all equipment to be checked and working properly; identification of high risk soldiers; identification of previous cold casualties; identification of soldiers on medication; consideration of having ill soldiers seen on sick call; consideration of soldiers that consumed alcohol; planning of communications, medical, and evacuation support).

In Germany, military cold casualty controls are implemented through identified controls already in place (e.g., buddy checks, sock changes, available shelter, and warm meals and drinks) and controls that are integrated into SOPs (including the education of soldiers about hazards and controls; use the buddy system to check uniform / clothing and personal protection; soldiers are to be encouraged and allowed to speak up about any problem [self-checks]).

The final step in the German risk-management process of cold injuries is the supervision and evaluation of the controls taken to prevent cold casualties. This step comprises the enforcement of SOPs; ensuring that all soldiers and leaders are educated and experienced in the prevention, recognition, and treatment of cold weather injuries, as well as effective measures for working in cold environments; delegation of responsibilities (e.g., inspections, buddy checks) to ensure that control measures have been implemented; monitoring the adequacy and progress of implementation of control measures; performing regular spot checks of clothing / personal protection, shelters, rewarming facilities, and food and drink supplies; recording and monitoring indicators of increasing cold risks (such as an increasing number of cold injuries, an increase in the number of complaints / comments about cold, and observations of shivering, signs of cold injuries), and finally the continous evaluation of current control measures and strategizing new or more efficient ways to keep warm and avoid cold injuries. 

CONCLUSION

In the German Armed Forces, prevention of cold injuries is a command and individual responsibility. Preventing cold weather injuries depend on several factors, including prior cold weather experience; proper use of clothing, equipment, and supplies; and appropriate planning for all operational scenarios. In addition to implementing these measures, soldiers must be carefully observed for signs of distress in the cold and monitored for developing peripheral cold injuries and/or hypothermia. Clothing, shelter, nutrition, hydration, and rest/work cycles must be adjusted according to observations. It is the responsibility of unit commanders, medical planners, medical officers, preventive medical personnel, and medics to review all training and operations to make sure adequate planning is made for emergency medical support as well as for cold injury assessment and management when tactically feasible. 
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