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Intoduction. Deployment of troops in foreign theatres requires a massive airlift capability. Transport squadrons are called 
upon to deliver men and materiel, day and night, around the clock, usually during long transmeridian flight. The relentless 
fatigue encountered in such operations can be severe enough to pose a flight safety hazard. During Operation Alliance, a 
month long airlift (January 1996) in support of Canadian tropps in Bosnia, 18 Air Transport Group CC-130 Hercules 
carried out 86 missions from Trenton to Split with aircraft landing in theatre every 4 hours. Most crews attained the 120 
hour maximum allowable flying time per 30 day period, in as little as 2 weeks. There were several reports of aircrew 
falling asleep at the controls. After the main airlift was completed, only three of these missions were flown each week. This 
frequency of re-supply missions was adequate to sustain Canadian troops in former Yugoslavia. Because these sustainment 
flights were flown in a more relaxed manner, aircrew were given 32 hours on the ground in the United Kingdom on airrival 
from Trenton, Canada (5 time zones), before proceeding to Zagreb, Croatia (1 time zone), instead of the 14 hours they were 
given at this stage of the mission, during the original airlift. The current study is an attempt to document to what extent 
fatigue (and time zone changes of 5 and 6 hours) can impact of aircrew performance during routine re-supply missions. Any 
fatigue-related lapses in performance in this study, will only worsen when crews are asked to fly repeated missions back-to
hack with minimum crew rest between mission legs as was done during operation alliance. Methods. Ten routine re
supply missions from Trenton to Zagreb were studied and involved 53 aircrew subjects. In order to document their sleep 
hygiene, the aircrew were asked to were wrist actigraphs from approximately 5 days prior to the mission, until the mission 
was completed. Aircrew psychomotor performance was tested during the actual flights on two different computer-based 
psychomotor batteries. One test battery consisted of a questionnaire designed to elicit subjective ratings of alertness, and 
fatigue, as well as three separate serial tests from the DCIEM SUSOPS battery (serial reaction time, logical reasoning, and 
serial subtraction). The other battery was a recently developed multi-task (analogous to a flying task) and incorporated four 
sub-tasks which had to be undertaken simultaneously. There were three psychomotor test sessions during the outbound 
transatlantic leg (Trenton to Lyneharn, UK), one test session on the Lyneharn-Zagreb-Lyneharn leg, and three test sessions 
on the return transatlantic leg from Lyneham to Trenton. Results. The amount of sleep the aircrews experienced during 
the days leading up to a mission steadily decreased from an average of 475 minutes per day to an average of 380 minutes per 
day, with 25% of the subjects getting less than 6 hours and some subjects obtaining as little as 250 minutes per day on the 
last pre-mission night at home, prior to starting the mission. During the missions, the worst night of sleep occurred during 
the second night in the UK, no doubt because of having to sleep at inappropriate circadian times. Subjective ratings of 
alertness and fatigue became progressively worse during both transatlantic legs. Of the three SUSOPS psychomotor tests, 
only the logical reasoning task indicated any fatigue related lapses in performance during these missions, and only on the 
outbound leg. The multi-task data illustrates unequivocal fatigued-related lapses in performance on both transatlantic legs, 
with 13 of the 18 pilots tested, showing performance ranging from minimum to marked impairment. 
Recommendations. Repeat this study during a major airlift like Operation Alliance. 2) Given that the worst night for 
sleep occurred at home, the last night before the mission, delay departure by one to two hours if at all possible. 3) 
Determine whether or not melatonin can safely facilitate sleep at an inappropriate circadian time. 

Future work (Sept 98 -Nov 98) will involve a laboratory-base study to determine whether or not melatonin can facilitate crew rest at 
an inappropriate circadian time. Should we find melatonin to be efficacious in this regard, we would be pff.!pared to conduct 
melatonin trials during real overseas operations. While the implementation phase builds logically on the current study, this work is 
beyond the scope of the original tasking and will be reported separately and at a later date. 
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