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Learning Objectives

Upon completion of this activity, participants should be able to: 

1. Understand how controlled rest may impact neurobehavioral 
outcomes at a critical phase of flight.

2. Appreciate the need for further research on controlled rest to 
understand how the policy is implemented in practice and its impact 
on objective performance measures.





Background



Background

Controlled rest (CR) 

• A short sleep opportunity on the flight deck 

• An effective mitigation strategy to be used as 

needed in response to unanticipated fatigue 

experienced during flight operations

• Not to be used as a scheduling tool or in lieu of 

other fatigue management strategies

• Taken within a clearly defined policy

ICAO, 2015



Background

But...

• Unintentional sleep still occurs even when 

CR is legal

• Non-compliance with SOP has led to real-

world accidents

Baines Simmons, 2023; Safety Matters Foundation, 2022



Objectives

Aim to determine: 

1) The relative influence of pre-flight sleep-

wake history and time of day on the 

likelihood to take CR

2) Whether neurobehavioral measures 

taken pre-flight are predictive of CR use in-

flight 

3) The impact of CR on neurobehavioral 

measures at top-of-descent (TOD)



• n = 120 long-haul flights

⚬ non-augmented

⚬ >6.5 h

⚬ European airline 

• n = 31 pilots

⚬ Could do multiple flights

⚬ 46 y mean age

⚬ 90% Male

⚬ 48% Captains

Methods
Participants

Hilditch et al., 2024 Front Environ Health



• 14-day data collection period

• Collected KSS/PVT (5-min) 

⚬ Pre-flight

⚬ In-flight (TOD)

⚬ Post-flight

• Actigraphy
Methods
Data collection
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Methods
Analysis

• Model 1: Sleep/wake predictors
⚬ Sleep in prior 24 h
⚬ Sleep in prior 48 h
⚬ Hours of cont. wakefulness 
⚬ Timing of the flight (night* vs. day) 

• Model 2: Pre-flight test predictors
⚬ KSS
⚬ PVT speed
⚬ PVT lapses 
⚬ Covariates from Model 1

*Night = flight touched 0200-0459, relative to home base time. 

Hilditch et al., 2024 Front Environ Health



Methods
Analysis

• Model 3: Impact of CR at TOD 
⚬ KSS 
⚬ PVT speed 
⚬ PVT lapses
⚬ Covariates + pre-flight scores

• Model 4: Impact of TST at TOD
⚬ KSS 
⚬ PVT speed 
⚬ PVT lapses
⚬ Covariates (as above)

Hilditch et al., 2024 Front Environ Health



Results
Flights

Flight duration

8.3 h (0.8; 6.8-10.4)

Night flights

55%

CR flights

Attempted: 70%

Successful: 63%

Twice: 20%

Mean (SD; range)

Hilditch et al., 2024 Front Environ Health



Results
Controlled rest

CR duration

44 min (12; 15-104)

Sleep per CR attempt

28 min (15; 0-81)

Total sleep per flight

36 min (22; 0-94)

Mean (SD; range)

Hilditch et al., 2024 Front Environ Health



Model 1: Sleep/wake predictors

Results
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Model 2: Pre-flight test predictors

Results
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Model 3: Impact of CR at TOD

Results
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Model 4: Impact of TST at TOD

Results

Hilditch et al., 2024 Front Environ Health



Discussion
Summary

• Predictors:

⚬ Flying at night

⚬ Pre-flight subjective 

sleepiness

• Impacts at TOD:

⚬ PVT speed improved w/ CR

⚬ Not related to sleep amount



Discussion
Limitations

• No circadian phase marker

• No direct comparison flights

• No social/cultural factors

• Only non-augmented flights



Discussion
Future research

• Qualitative factors: individual 

preference, cultural factors

• More frequent test points around 

the rest period, e.g., sleep inertia

• EEG measures
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