
OPERATOR FATIGUE 

A CHECKLIST FOR INVESTIGATORS 

The DFSB Operator Fatigue: A checklist for Investigators brings together information from a number of sources to 

produce a consolidated tool for safety investigators. The checklist draws extensively on the following publications: 

 National Transportation Safety Board (NTSB) Training Center: Investigating Operator Fatigue in a

Transportation Accident

 United States Air Force (USAF) Research Laboratory: Fatigue Check Card for Investigations1

 Australian Defence Force (ADF) Human Factors in Aviation: Investigating Fatigue2

 United States Navy (USN) Naval Safety Center: Fatigue in Naval Operation’s3

The New “F” Word: Fatigue 

There is no simple test for the presence of fatigue. There is no ‘blood test’ for fatigue, no ‘fatigue-alyser’, and no ‘body 

speedometer.’ Such techniques and devices, if they did exist, would be invaluable for determining fitness for work, and 

also for determining the level of fatigue at the time of a mishap. In recent years there have been advances in bio-

mathematical fatigue models, but, a number of systemic investigations have found operators to be over reliant on the 

model itself, including an inadequate knowledge of the limitations of such models.  

The challenge that fatigue poses to safety is well recognised. The consequences of fatigue are extensive and impact on 

a range of performance and mood variables. Fatigue has been directly implicated in many general aviation accidents. 

For example, the first NTSB investigation to conclude the probable cause of an aviation accident was the impact of 

fatigue was for the crash of a DC-8 at the US Naval Station in Cuba in 1993.  

The NTSB has regularly included fatigue on its annual ‘most wanted’ transportation safety improvements. In 2005, 

fatigue was recognised as a threat to transportation safety across several transportation modes, as illustrated by a 

recommendation for action in the ‘intermodal’ category to update hours-of- service regulations in the aviation, marine 

and pipeline Industries 

A number of scientific studies have identified fatigue as the largest preventable cause of accidents in transport 

operations. By one estimate, fatigue accounts for between 15 and 20% of all accidents. Another authoritative study has 

suggested that 20-30% of transport accidents are fatigue-related. In Australia, fatigue has been recognised as one of 

the top three causes of road fatalities (along with speed and alcohol). 

The investigator needs to be aware that individual differences exist in terms of sleep need, although sleep experts are 

very insistent that nearly all humans require at least seven to eight hours of sleep each 24 hours to perform at their 

best. These experts suggest that most people who claim their natural sleep need is less than seven to eight hours are 

engaged in an elaborate self-hoax. Because their lives are dictated by work/life demands and goals, their actual sleep 

requirement is masked by a lack of awareness about how fatigue is subtly impacting on their everyday performance. 

Sleep patterns may not reflect sleep need. Many people underestimate their sleep need because they assume that the 

sleep they ‘survive on’ must be adequate. The best way to determine if a person is getting enough sleep is their 

functional performance at work. If a person is not fully awake throughout the working day then they are not getting 

enough sleep. Of course, people’s reports about their sleepiness levels are often very inaccurate – they tend to be 

conservative. For example, in one study of medical personnel, 68% incorrectly stated that they had been continually 

awake during a period whilst under observation – they were not even aware that they had dozed off. 

1 Miller, J.  (2006). Fundamentals of shift work scheduling. Air Force Research Laboratory, AFRL-HE-BR-TR- 2006-0011. 
2 LTCOL Peter J. Murphy, Focus on Aviation Human Factors (DDAAFS Publication) 
3 Davenport, N (2011). Fatigue in Naval Operations. USN Safety Center training package.  
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The Causes of Operator Fatigue 

There are many factors that cause fatigue, and different individuals may be affected in different ways. A variety of 

factors contribute to whether an individual experiences fatigue as well as the severity of that fatigue.  The major 

factors affecting fatigue include:  

 Amount of recent sleep (sleep of inadequate duration or quality)

 Time of day and circadian effects (the body’s daily physiological cycle that impacts on level of alertness)

 Continuous time awake

 Cumulative sleep debt

 Time on task

 Sustained or demanding workload

 Prolonged emotion strain

 Sleep disorders, diet and hydration

 Environment (e.g., temperature, noise, vibration, lighting, boredom)

As noted by Hobbs et al. (2011)4 the conditions that produce fatigue originate not only in the workplace but also in 

the employee’s personal life (see figure 1). Workplace factors include working hours, staffing levels, and the availability 

of break periods. Personal factors leading to fatigue can include social and family commitments, commute time, 

second jobs, and medical conditions that may reduce the quality or quantity of sleep. 

Figure 1. Workplace and personal factors contributing to employee fatigue. 

Complicating Factors 

Total sleep loss (one or two nights without any sleep) and cumulative sleep loss (reduced sleep on consecutive nights) 

are equally detrimental to performance and alertness. The effects of restricted sleep accumulate and the rate of 

accumulation is related to the rate of sleep loss (less sleep per day = more rapid accumulation of fatigue). However, 

the body recuperates from deprivation more quickly than on a one-for-one basis. That is, sleep deprivation of four 

hours one night might be recovered from with only two extra hours of sleep the following sleep period.  

Naps are another complicating factor. It is recommended that the duration of any naps taken are simply added to the 

anchor (main) sleep period to make a daily sleep total. While one period of continuous sleep per day is recommended; 

naps can be a useful means to recover and/or maintain mood, alertness and mental abilities crucial to safe and 

effective performance.  

Finally, individuals respond to fatigue factors differently and may become fatigued at different times, and to different 

degrees of severity, under the same circumstances. 

4 Hobbs, A. N., Avers, K. B., & Hiles, J.J. (2011). Fatigue Risk Management in Aviation Maintenance: Current Best Practices and Potential Fatigue 

Countermeasures. Washington, DC: Federal Aviation Administration, Office of Aerospace Medicine. 
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THE CONTRIBUTION OF FATIGUE 

A DETAILED METHODOLOGY 

It is important to establish two factors before concluding that operator fatigue contributed to an accident.  First, 

determine whether the operator was susceptible based on sleep lengths, sleep disturbances, circadian factors, time 

awake, and/or medical issues.  Second, if it is determined that the operator was likely experiencing excessive fatigue, 

evaluate information concerning the operator’s performance, behaviours, and appearance at the time of the accident 

(or the respective workplace error) to determine whether they were consistent with the effects of fatigue. 

A finding that the operator was susceptible to the development of a fatigued state, in the absence of performance or 

behaviours consistent with fatigue, should not be used to support operator fatigue as a probable cause or 

contributing factor in the accident. Nevertheless, it may still be an important safety issue to be addressed in the 

accident report. 

PART 1: DETERMINING WHETHER THE OPERATOR WAS 

SUSCEPTIBLE TO FATIGUE 

Sleep Wake Cycle 

Determine whether the operator had acute or chronic sleep loss by documenting sleep/wake patterns for at least 72 

hours before accident and learning about the operator’s “normal” sleep habits. A 4-day history is commonly used 

because it will allow for a full 72-hour profile to be constructed preceding the mishap. Ask the operator: 

• Describe your typical sleep pattern of when you go to bed, awaken, how much sleep you get during days off and

where the sleep is undertaken?

• What time did you fall sleep the night before the accident? What time did you wake up? What was the quality of

your sleep? (Repeat for two nights before, three nights before, etc.)

• Determine actual time asleep rather than just time in bed.

• Did you take any naps? When, where, for how long, and why?

• Interview family members, hotel staff or other witnesses who can help complete the operator’s sleep/activity

schedule before the accident.

• Continuous time awake when mishap occurred (time since previous main sleep)?

• Use receipts, mobile phone records, work schedules, log books, alarm clock setting, access pass date/time stamps,

or other records to help complete the operator’s sleep/activity schedule before the accident.

For operators that have worked excessive hours over the four day history and as part of investigating the true impact 

of cumulative fatigue, it may be necessary to determine the last days off that were available for recovery and offered 

the ability to achieve two normal nights sleep.  

Fragmented/Disturbed Sleep 

Determine if the operator’s sleep was fragmented (e.g., multiple sleep episodes per 24-hour period) and/or disturbed 

(e.g., awakenings during sleep due to internal or environmental factors) in days leading to accident. Use sleep/wake 

information collected in “Sleep Length” to examine the lengths and patterns of sleep episodes for split sleeps or 

daytime sleep. 

Ask operator (or determine through interviews with family members): 

• Are there factors in your environment (e.g., noise, light, phone calls, etc.) that interfere with your sleep?

• Was your sleep pattern different or disrupted in the days leading to the accident?



Circadian Factors (Body Clock Issues) 

Determine if accident happened during a circadian low point. The primary circadian trough is approximately 0100 to 

0600, especially 0300 to 0500, while a secondary “afternoon lull” occurs at approximately 1500 to 1700. Also, 

determine if the operator suffered from circadian issues due to recently crossing multiple time zones or to rotating, 

inverted or variable work/sleep schedules. Consider the following areas: 

• Time of day of the accident - during a circadian trough?

• Recent time zone or shift changes.

• Variability of the sleep/wake cycle in recent days.

• Are work shifts designed with fatigue prevention in mind? Are bio-mathematical models utilised to optimise shift

patterns and/or to monitor predicted fatigue levels of individuals?

Work Environment & Other Factors (Diet, Stressors) 

Task characteristics and issues of workload, motivation and stress can contribute to the development of fatigue. 

Prolonged work, especially without breaks, is a major trigger. Other fatigue inducers are: time pressures to achieve; 

paced tasks that induce constant pressure to perform; heavy workloads; tasks or task components that are unforgiving 

of error or slowness; passive vigilance tasks (e.g., instrument monitoring); work schedules that do not allow adequate 

time for extended sleep between shifts (providing for at least 8 hours’ time-in-bed). Consider the following areas: 

• Travel time to and from work. This will help determine opportunity for sleep based on start and finish times with

consideration to adequate wind down, wind up times.

• Time on the specific task (if relevant to the mishap).

• Physical and mental levels/demands of work.

• Ask the operator when their duties were particularly demanding (e.g., “three flights today”; “three lessons

delivered”; or a particular servicing was conducted) or were relatively light (“no flights today”). Flight times each

day would be useful for aircrew.

• Please describe your normal food intake in terms of nutrition, snacks, missed meals (e.g., “late lunch 1400-1410 hrs

– ham and cheese sandwich”; “snack on the run for lunch – meat pie and orange juice”). Be sure to include any

alcohol and caffeine consumption – note timings and amounts. Caffeine is a widely available stimulant that directly

affects alertness. Diet is often the most difficult area to remember.

• Unusual incidents or demands. Describe any difficult or demanding events in the preceding weeks (e.g., an illness

in the family, financial strain, visitors staying with you etc.).

• General well-being. Make note of any unusual feelings or physical status (e.g., “feeling very tired this morning,”

“frustrated over changes at work”).

Sleep Disorders, Health, and Drug Issues 

Determine if sleep disorders or other medical factors (e.g., disease or drug use) were present in the operator’s history. 

• Do you have difficulty falling asleep or staying asleep?

• Have you ever told a doctor about how you sleep? If so, why, when, and what was the result?

• What drugs/medications do you use regularly, and did you take any in days prior to the accident?

• Do you have any medical concerns that affect sleep (e.g., chronic pain, sleep apnea, etc.)?

• Review operator’s toxicological results for substances that may affect sleep or alertness.

• If applicable, have the operator evaluated by a physician who specializes in sleep medicine.

• Other evidence sources include the operator’s medical or pharmacy records, or any drugs or medicine found

within the wreckage.

Additional Suggestions 

• Check work records and records of previous accidents/incidents (including road traffic infringements and/or

insurance records) for evidence of prior falling asleep during vehicle operation.

• Determine what kind of training the operator had received regarding fatigue management.

• Review operator’s environment and tasks for unusual conditions on the accident day that would depress

arousability, like low lighting, operational delays, or boredom.

• Determine whether representatives of management of labour union parties have indicated complaints of operator

fatigue in the recent past?
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PART 2: THE TWO IMPORTANT QUESTIONS 

If fatigue-related factors were identified in part 1, the investigator must consider two questions: 

1. Was the operator’s performance, behaviour(s), or appearance consistent with the effects

of excessive fatigue?

Determine whether the operator’s performance was consistent with the effects of fatigue. Use available evidence to 

determine whether the operator’s performance was deteriorating prior to the accident (or the respective workplace 

error). For example: 

• Did the operator overlook or skip tasks or parts of tasks?

• Was there steering or speed variability?

• Did operator focus on one task to the exclusion of more important information?

• Was there evidence of delayed responses to stimuli or unresponsiveness?

• Was there evidence of impaired decision-making or an inability to adapt behaviour to accommodate new

information?

Determine whether the person’s appearance or behaviours before the accident were suggestive of sleepiness/fatigue, 

as based on witness interviews, operator report of being tired, audio or video records of the operator’s behaviour. 

Signs and Symptoms of Fatigue 
 Individual saying they are tired/ haven’t had much

sleep

 Measurable reduction in speed and accuracy of

performance

 Lapses of attention and vigilance

 Delayed reactions

 Impaired logical reasoning and decisions making

 Reduced ability to assess risk or appreciate

consequences of actions

 

 Low motivation

The investigator must keep in mind that many of these symptoms can be associated with other factors (particularly 

stress). Several sources may provide information on indicators of fatigue. Within aviation the Cockpit Voice Recorder is 

an often under-utilised resource for such information. 

2. Did fatigue-related impairment or behaviour(s) contribute to the accident?

Once you have conducted your six steps in gathering information about fatigue, the final step is the analysis and the 

formulation of findings, conclusions and, possibly, recommendations. A ‘fatigue-factor analysis’ should include: 

• The number of fatigue factors identified.

• An assessment of the severity of these factors.

• Examination of any temporal relationships amongst the factors (e.g., did they occur concurrently; was there

chronic fatigue present in the weeks preceding the mishap that was exacerbated by an acute event?)

• An assessment of the presence and impact of compensating factors for fatigue (e.g., proven fatigue prevention

strategies in the individual or the unit).

• Any other potentially relevant considerations.
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