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Abstract

In German Air Force aviation medicine fatigue has been regarded as one of the major risk factors for fulfilment of the new challenges, that are being put on our pilots and aircrews. Some of the conditions leading to fatigue are not avoidable, since they are caused by the globalization and all-time / all-weather capability of modern air warfare and also by the jointness linking international actions together. Other conditions like the environmental situation or lodging, nutrition, and medical or psychological support can be modified by military leaders within certain constraints. Prescription of vigilance-modulating medication has been discussed and has up to now been voted against in the GAF. Legal and ethical issues, and also the lack of a widely accepted policy prevent their use in actual scenarios.

Text
Accident investigation boards throughout the western world have quite frequently been addressing the "human factor" as the primary cause of aircraft accidents or even more of incidents. In Germany, these boards had up to now mainly to look at events happening in training or peace-time-type operations, so to speak in a rather benign environment. If one takes a second look at many of those accidents or incidents, it is obvious, that the human performance was degraded due to overstressing over time, which could be defined as fatigue. One further attempt of definition could even be to define fatigue as an increasing effort over time to maintain a certain level of performance, without degradation of performance output, yet!

The scope of this presentation, though, is to address operational fatigue, which definitely has to include many more aspects of modern air warfare than named before. These are undoubtedly introducing new loads to the existing burden, which is already being put on our aircrews.

Modern air warfare will never be reduced to local scenarios with a few aircraft of a single unit planning and executing limited operations. We are rather looking at huge global air operations with planning units in headquarters around the alliance and with a tremendous amount of air power being exerted in the target area. The amount of planning and coordination is immense and the adherence of all participants to the set plans is critical for the success of the whole operation. Something so seemingly unimportant like circadian rhythm op participating crews tends to be not regarded as an important item in such big operations, especially when you consider the fact, that headquarters, planning cells and aviators often work in different time zones! Consequently, there are no limits to circadian weapon employment nowadays.

Taking a look at actual scenarios in the last wars with or without refuelling capabilities it can be noted that some flying missions were taking more than 6 hours, some special ones even more than 18 hours, so mission endurance is a new factor, too!

A much more important property of modern aircraft is their increased operational capability due to modern avionics, engines, air frames, sensors and computing performance on board, not to speak of the weapons that are attached to these powerful jets. Modern aircraft are operating in extreme low level as well as in altitudes way above 50000 ft. They fly extremely slowly, if needed, but also exceed Mach 2. Several tons of smart payload are standard, as well as a large variety of precision weapons. The operational capabilities have definitely increased!

Another important change is the new challenge in the mission quality. Time and airspace restrictions have to be adhered to precisely and the delivery of weapons allows for no mistake, not even little ones. Data link and communications help to keep up the situational awareness, but the interpretation and in the end the actions that determine life or death stay with the air crews.

The operational considerations on the strategic and operational are of such an importance to the commanders, that it may be expected that individual and systematic crew rest is not on the high commanders' "pressing action agenda". It is the flight surgeons' responsibility to put it there or at least to initiate to care for appropriate precautions.

Furthermore is has to be realized that flying personnel need recuperation time and conditions to be able to sustain their complete capabilities over prolonged periods of time and unphysiological hours of day. Adverse conditions affect every military personnel in combat, but the consequences of diminished capabilities are potentially disastrous (and expensive in money and combat power) in aircrews. This way of generalized thinking in terms of combat effectiveness adds up to the flight surgeons' responsibilities towards the component commander. For all those reasons it is of utmost operational importance to care for sufficient and valid recuperative conditions by supplying facilities that allow for efficient recovery. Providing adequate ambient temperature, humidity, protection against noise and against disruption of rest are as important as providing a reliable availability  of  aeromedical care.

In the German Air Force those fatigue-contributing factors as well as the conditions for rest and recovery have been drawn more and more into the operational focus. A lot of discussion has been going on about introducing supportive medication into the modulation of wake and rest/sleep periods. Programs of other nations have been observed carefully as well as direct and indirect pharmacological and pharmacodynamic effects, psychological consequences to the "patients" and military leaders, and legal issues.

Let me start with the legal issues.  The application of a medical substance to a person by a physician for a non-medical purpose is at least very critical from the legal point of view. Furthermore the application of a substance for a purpose for which it is not labelled raises additional legal obstacles.

Taking a look at the substances that are being used by other nations, the discussion about sleep-modulating drugs in the German Air Force has quickly entirely ruled out Dextroamphetamines and also Modafinil for their potential side effects on personality, mood and finally decision making for an unknown time period after application. The discussion focussed a little bit longer on Caffeine in a slow release formula to enhance alertness in fatigue-promoting missions and day times. The application forms could be therapeutic systems like SR tablets or medication patches. On the other side of the medal, Zolpidem was discussed for its effectiveness on triggering rest/sleep in combination with the quick elimination from the human body. 

Apart from the mentioned legal hurdles, the main concerns are the psychological ones, though. These concerns refer to effects on the personnel as well on the military leaders. A person who has the feeling to receive a drug instead of necessary care for his personal well-being may develop motivational doubts about his profession. A military leader, though, who is given a tool to control sleep and wakefulness of his personnel may be tempted to accept a lesser quality of lodging and rest conditions for his personnel. He may be influenced by an impression that such problems can be solved by medication. Even without such "tools" recent missions of the German Air Force have shown that military leaders tend to put more emphasis to other considerations on their tactical or strategic level. Adequate recovery conditions for flying personnel are an operational necessity and not a luxury, as much as they occasionally might look like such!

Aviation medicine in general and flight surgeons on all levels will have a continuous task of explaining these operational necessities to the military commanders. In this present situation the Surgeon general will not recommend the introduction of sleep/wakefulness-modulating medication into military aviation in Germany.

From the scientific point of view, though, the German Air Force is very much interested in continuing and increasing multinational scientific research on that matter, as it already has been introduced in 2006 by signing the cooperation agreement in a very promising way between the Surgeon Generals of the German Air Force the French Armed Forces.
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