A Lesson in Risk Management 

and Crew Endurance
S

tress, fatigue, lack of sleep, and changing schedules have always been critical issues in the Army. But they become even more critical when working environments and schedules change with little notice or time to adjust as we deploy back and forth across time zones. In addition, the sophistication of today’s equipment requires more alertness and concentration. These factors combine to make crew-endurance issues more important than ever before in both ground and aviation operations.

The biological clock
Our biological clock regulates the availability of our mental and physical resources, which fluctuate during the 24-hour day. The best and worst times of day are determined mostly by light cues received by the body clock. Exposure to daylight after a normal night’s sleep sets the body clock in a day-oriented pattern, which means that physical and mental energy peaks between 0800 and 1200, decays slightly between 1300 and 1500, increases between 1500 and 2100, and finally declines from 2200 through 0600.


Inconsistency in daylight exposure times will result in unpredictable availability of alertness and energy. If wake-up times and daylight exposure vary continuously from day to day, the body clock receives inputs similar to frequent travel across time zones. Unstable sleep wake schedules, whether caused by changes in work schedules or travel across time zones, may disrupt body-clock timing and ultimately induce circadian desynchronosis.


Circadian desynchronosis causes classic symptoms of jet lag and shift lag, including fatigue, malaise, sleepiness, digestive disorders, confusion, and lack of motivation. These body-clock disruptions increase mission risk levels and can compromise safety if risks are not managed. Working the five-step risk-management process offers a simple way to control the risks.  

The risk-management process
Step 1: Identify the hazard

It’s usually easy to predict shift lag or jet lag. Anytime the work schedule and sleep/wake cycle are shifted suddenly, soldiers will be at risk for circadian desynchronosis. Given sufficient notice, leaders and individuals can take measures to minimize the effects of this body-clock disruption.


Circadian desynchronosis can be detected by a variety of signs. However, most of these signs are also characteristic of simple fatigue, so it is important to consider the context of the situation and recent body-clock history of individuals involved.  For example, the following may be present in soldiers suffering from circadian desynchronosis, with or without simple fatigue:


( Vacant stare.


( Glazed eyes.


( Pale skin.


( Body swaying upon standing.


( Walking into objects.


( Degraded personal hygiene.


( Loss of concentration during briefings.


( Slurred speech.

Step 2: Assess the hazard

Gauging the severity of circadian desynchronosis depends largely on the operational scenario. For example, a sudden change of eight time zones is obviously of more concern than a long-planned trip across three. Factors such as the severity of and soldier susceptibility to desynchronosis can assist in assessing the magnitude of the hazard.


Leaders should consider the following factors when planning changes in work schedules:


( Rotations from daytime to nighttime or early morning duty hours will result in some degree of sleep loss and fatigue the first day. Controls should be implemented from the beginning of the work-schedule change.


( Night shifts ending around sunrise will pose the greatest challenge to the body clock and are associated with more severe desynchronosis.


( Rotations from daytime duty hours to afternoon or evening work schedules do not require rapid adjustment of the body clock. These rotations can be considered benign compared to rotations into night or early-morning duty hours.


( Return to daytime duty hours after several days or weeks of nighttime or early morning duty hours produces significant desynchronosis and should not be underestimated. At least 3 days are required to rotate from nighttime to daytime duty hours.


( Eastward or westward travel across more than one time zone will result in some degree of jet lag. This may manifest as fatigue in the early night for westward travelers and reductions in total sleep duration for eastward travelers. Increasing the number of time zones crossed increases the severity of symptoms.


Individual differences make some people more susceptible to jet lag or shift lag than others. It may be useful to consider the following tendencies in shift assignments and specific missions:


( People who prefer early-morning rise times (0400-0600) and early bedtimes (2000-2100) tend to adjust easily to early-morning duty hours. In contrast, those who prefer to retire at 2200 or later and rise after 0700 tend to adjust more easily to nighttime duty hours. Preferences are often masked by work schedules, so they are not easy to detect. It may be useful to determine preferred off-day bedtimes and rise times.


( Soldiers over 40 may experience sleep disturbances and gastrointestinal disorders more frequently than younger soldiers. Controls are required for all soldiers, although younger soldiers tend to benefit more quickly than the over-40 group.


Once circadian desynchronosis has developed, it is difficult to treat. To estimate the magnitude of a body-clock problem, consider the soldier’s body-clock history, the severity of the signs and symptoms previously listed, and the following factors that may affect safety:


( Impaired self-observation. Desynchronosis is usually accompanied by severe sleep loss, with an attendant fatigue-related inability to adequately judge one’s own behavior. For example, aviation crewmembers may not be able to reliably determine if they are safe to fly and may not respond to subtle warning remarks made by peers.


( Impaired communication. Soldiers suffering from desynchronosis may have difficulty communicating critical mission or safety information. Conversation may become fragmented and contain repetitive phrases and ideas. In addition, weariness tends to result in misinterpretation of verbal communications. 


( Increased irritability. Irritability and impatience are commonly experienced in association with desynchronosis. One positive aspect of increased arguing is that it shows soldiers are still talking to each other, exchanging orders and messages. Cessation of bickering  may indicate mental exhaustion. This is particularly dangerous between 0400 and 0700. During this period, soldiers may experience sleepiness and degraded alertness, and cognitive function will be at its lowest. The combination of acute fatigue and desynchronosis can be lethal. 


( Physical exertion. The perception of exertion changes as a function of time of day. Desynchronosis can interfere with soldiers’ ability to judge the physical difficulty of a task.

Step 3: Develop controls

The timing of sleep is critical to managing and preventing desynchronosis. Maintaining consistent schedules that ensure well-timed sleep is essential but can be difficult in the operational setting. Once shift lag or jet lag actually develops, returning to normal can take several weeks of a consistent sleep/wake schedule. Desynchronosis symptoms are unlikely to disappear in just a few days of normal sleep. The following controls can be helpful in preventing circadian desynchronosis:


( Napping. In the context of body-clock adjustment, naps are recommended if soldiers rotate from day to night shift, if they cannot sleep more than 4 to 5 hours during the sleep period, and if the next night is going to be another work period.


( Pre-adaptation. Before deployment, a unit can attempt to pre-adapt to the new work shift or destination time zone. While potentially useful, pre-adaptation requires much coordination and cooperation from all levels of the involved unit. In a pre-adaptation scenario, deploying elements typically begin shifting their sleep/wake cycle toward the new cycle several days before transition. 


( Timed light exposure. The timing of daylight exposure is critical for resynchronizing the body’s biological clock. By carefully scheduling exposure to sunlight or proper artificial light, it is possible to speed adaptation to a new work schedule or time zone. However, incorrect timing of light exposure can actually worsen jet lag.


The following aviation example illustrates the control-development step of the risk-management process:


A mission is received that will require UH-60 crews to fly nightly troop lifts to forward combat positions for approximately 2 weeks beginning that night. Mission durations vary, with some missions ending between 0100 and 0300 and others ending between 0500 and 0600. Crews will be assigned to missions randomly, so it is difficult to assure the same schedule from night to night. The tasking will require soldiers to work a full daytime duty day on the first day.


Here’s what planners came up with to reduce the effects of shifting to the night schedule:


( Soldiers working the night shift will be required to nap between 1800 and 1930 during the first 3 days of the transition. Naps will improve alertness during the night, but crews should, if possible, avoid flying the early morning hours (0300-0700) on the first day of the rotation. Leaders will need to be sure that meals are available at times that will not interfere with the napping schedule.


( To orient the body clock to a nighttime work cycle, sleep should begin as close to 0400 as possible, even if flying is completed before that. Every effort should be made to begin sleep well before sunrise to avoid exposure to daylight. Daylight exposure should be delayed until 1200. Soldiers will wear dark sunglasses to reduce sunlight exposure when it cannot be avoided.


( Exposure to bright light between 2000 and 0300 could improve adaptation to this schedule. Therefore, bright lights will be used in the tactical operations center, maintenance shops, and other areas where soldiers are required to work nighttime hours. (Note: This would not be recommended for flight crews or drivers because of night-vision impairment.)


( Soldiers working the night shift will eat breakfast upon awakening. This means breakfast must be served in the early afternoon.


( Soldiers working the night shift will be required to wear sleep masks during their sleep period to avoid inadvertent exposure to daylight.


( All briefings, maintenance, and training will be scheduled to take place outside the designated sleep period.


( The sleep period will be protected from noise by using power generators to mask sound. Commercially available sound-masking devices may also be used. Earplugs provide an alternative, and combining their use with sound-masking may be most effective.

Steps 4-5: Implement controls & supervise

The commander and planners have now identified controls to mitigate the risk. The implementation measure best used in this example would be to insert the control measures into the operations order. Supervision in the form of spot checks would ensure that the controls are followed.
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