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Abstract 

 

Controlled rest in position (CRIP) has been suggested as a viable countermeasure to the 

Federal Aviation Administration (FAA) in the ongoing efforts to combat in-flight pilot 

fatigue. It is already in use in other parts of the world; however, it is not currently permitted 

in the United States. While expert opinion suggested it poses little threat to flight safety, 

with valuable returns in terms of improved crew alertness and performance, there is some 

doubt about the level of consumer buy-in. This study completed a preliminary investigation 

into overall consumer willingness to fly, in the use of CRIP procedures in the United States.  

Two studies were completed to examine consumer perceptions toward the use of CRIP. It 

was found in both studies that male and female participants were less willing to fly when 

CRIP was used. Additionally, female participants were less willing than their male 

counterparts in both the control and experimental condition. In the second study, affect 

measures were collected and found to completely mediate the relationship between the use 

of CRIP and consumers’ willingness to fly. Findings may provide both regulators and 

airlines data that could aid in their decision-making processes as it relates to implementing 

such practices in the United States. 

 

Introduction 

 

The issue of pilot fatigue in aviation has always been a widely discussed topic, and is 

of particular concern in today’s work environment as airlines look to maximize revenue by 

working both man and machine to their limits. Controlled rest in position (CRIP) has been 

proposed as a solution to reduce pilot fatigue in flight, however not all regulatory bodies 

permit such procedures to be used, namely the Federal Aviation Administration (FAA). 

While there may be numerous factors that might have influenced why these procedures are 

prohibited in the United States, this study sought to look at the issue from the consumer 

perspective. What are their opinions on the matter; specifically, would they be willing to 

use air transportation with such protocols in effect? It was the aim of this study to provide 

such metrics to be able to provide to the aviation community at large, both ordinary airmen 

and regulators alike, information to help facilitate a global and united approach to combat 

pilot fatigue in aviation. The purpose of this study was to conduct an investigation into the 

level of consumer willingness to fly in the practice of CRIP in aviation. Consumer 

willingness to fly on a flight where CRIP protocols were in effect was studied in both a 

control and experimental group in the United States. This research investigated overall 

consumer perception, and explored the relationship gender has on the outcomes.  
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Literature Review 

 

Fatigue in commercial aviation proves an unceasing threat to flight safety, and viable 

countermeasures to combat the in-flight fatigue of pilots are a hotly debated topic. CRIP 

is, of course, one of the possible solutions, however there seems to be some disparity across 

the aviation community about its merits. Naturally, any new policies implemented by 

airlines not only have to meet regulatory guidelines on safety, but must also be accepted 

by the travelling public at large, who use the airlines. Since this study will be able to 

determine consumer ‘buy-in’, it may reduce airline uncertainty over adopting such a policy. 

This not only has the potential to save airlines time and money, but also by eliminating a 

major hurdle, could pave the way for a unified industry standard of either allowing or 

discontinuing the practice of CRIP to combat pilot fatigue in flight. 

 

The issue of pilot fatigue has always been a major concern in the aviation industry, for 

operators and regulators alike. As aforementioned, the aim of this study is to seek consumer 

perception and willingness to fly in the countermeasures used to combat this issue, 

especially the solution of CRIP. In order to comprehensively approach this issue, 

consideration was given to the issues involved with pilot fatigue. 

 

Causes of Pilot Fatigue in Aviation 

It is widely upheld that pilot fatigue poses one of the greatest risks to flight safety, and 

there have been numerous studies done detailing the risk associated with having 

insufficient rest, as well as the factors that may lead to such a situation occurring. 

According to Hartzler (2013), one of the issues is extended duty periods associated 

especially with long haul international flights. Furthering that point, there is also sleep loss 

that is caused by unusually early or late duty periods. The issue of circadian disturbances 

as well as homeostatic factors also surfaced as contributing factors to pilot fatigue. 

Caldwell (2005) writes that long haul pilots who fly international routes attribute their 

fatigue to multiple time zone transitions, while the domestic, short haul pilots cite sleep 

deprivation and high workload as the major factors. Furthermore, Hartzler (2013) found 

environmental factors such as the level of automation employed in modern cockpits and 

pilots’ roles as passive monitors, dim cockpit lighting, reduced blood oxygenation from 

operating at high altitudes, and pilot health to all contribute to overall fatigue.  

 

Hazards Associated with Pilot Fatigue 

These factors all lead to one of the dangerous manifestations of sleep deprivation; in 

flight micro-sleeps. According to Caldwell (2005), “…pilot micro-sleeps tended to occur 

most frequently during the cruise portion of long haul operations…and that micro-sleeps 

were more than 9 times more likely during nighttime flights compared to daytime flights. 

Of particular interest was the fact that such lapses apparently went unnoticed by the 

affected crewmembers” (p. 87). This finding serves to reinforce basic aeromedical 

knowledge, that pilots are susceptible to poor judgment because of fatigue and are often 
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times unable to accurately assess his or her safety for flight. 

 

Controlled Rest as a Fatigue Countermeasure 

 

A theme in the empirical literature seems to indicate that in flight napping is beneficial 

to overall pilot alertness and thus, promotes safety. Hartzler (2013) writes, “Strategic 

naps…can help reverse performance deficits due to sleep loss or disruption, with naps as 

short as 10 min helping to reduce subjective sleepiness and improve neurophysical 

performance” (p. 312). It then comes as somewhat of a surprise that the Federal Aviation 

Administration (FAA) does not allow for napping for unaugmented flight crews in the 

United States, but a multiplicity of foreign carriers employ it as a fatigue mitigation tool. 

This policy of prohibiting CRIP seems to be at odds with findings of a NASA study 

conducted at the Ames facility in the 1990s. The NASA (1994) report found that between 

a control no-rest group and an experimental group that was allowed 40 minutes of sleep in 

flight, both objective measures such as response times, as well as subjective alertness 

ratings, proved superior for the rested group.  

 

Perhaps the reluctance of the FAA to implement CRIP procedures is due to one of the 

side effects highlighted by the detractors: sleep inertia. It is defined in the work done by 

Hartzler (2013) as “…the period of cognitive and mood impairment, as well as hypo-

vigilance, experienced immediately upon awakening…” (p. 314). Hartzler (2013) further 

adds that it was found that these detrimental effects can be observed approximately 30-60 

minutes after waking up, and have even been observed up to 2 hours after awakening. For 

as ominous as that may appear, there are several simple industry mitigation solutions to 

sleep inertia, such as limiting rest periods to cruise flight, and requiring the pilots to be 

awake for a prescribed amount of time before commencing descent and arrival procedures. 

Caldwell (2005) suggests: 

 

As long as technological and economic factors strain available personnel resources 

and basic human capabilities, fatigue will continue to be an aviation risk factor. 

However, systematic fatigue education… the implementation of scientifically 

based scheduling practices…will optimize the safety and well-being of crews, 

passengers, and payloads everywhere. (p. 194) 

 

Affect 

As was previously mentioned, there exists a myriad of factors that may influence 

consumer willingness, and internal biases and opinions may influence consumer behavior. 

Affect is one particular area where research on evaluative processes has been increasing 

(Bodenhausen, 1993; Bower, 1991; Clore, Schwarz, & Conway, 1994; Forgas, 1995; 

Loewenstein, 1996; Schwarz & Clore, 1996; Zajonc, 1998). More specifically, this 

research has investigated the role of emotional influence on human decision-making. Some 

studies suggest that emotions are used when information needs to be processed quickly 

(Frijda, 1986; Levenson, 1994; Oatley & Johnson-Laird, 1996) and when longer-term, 
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more deliberate decisions must be made (Johnson-Laird & Oatley, 1992; Lazarus, 1991; 

Schwarz, 1990; Simon, 1967; Tooby & Cosmides, 1990). 

 

While previous research (Trafimow & Sheeran, 1998, 2004; Trafimow et al., 2004) has 

shown that affect and cognition are separate entities, research on evaluative judgments has 

demonstrated that emotions do have a role in the decision-making process (Clore, Schwarz, 

& Conway, 1994; Schwarz, 1990; Schwarz & Clore, 1983, 1988, 1996). It is possible when 

individuals are presented with new information, they may respond emotionally or at least 

have their response influenced by emotions. 

 

Dholakia (2001) brings up the issues of perceived risk and product involvement as 

affective factors that may influence customer willingness. The author found that risk 

perceptions are a function of cognitive evaluation of a product by a consumer, which may 

cause airlines and regulators alike some unease, as travelers are all unique and have 

personalized thought processes. Dholakia (2001) goes on to state that there was some 

evidence to support that perceived risk affects consumers’ product involvement. Product 

involvement is defined as “an internal state variable that indicates the amount of arousal, 

interest or drive evoked by a product class” (Dholakia, 2001, p. 1341). This would then 

suggest that as has already been happening, the safer a product class is perceived to be, the 

higher the likelihood of it being utilized. In terms of CRIP, it has been largely supported 

by the experts, as well as been successfully implemented overseas, so that begs the question 

why the lag in the U.S. policymaking? 

 

Willingness as a Metric 

As previously mentioned, the focus of this paper is to investigate consumer perceptions, 

in terms of the level of consumer willingness to fly in CRIP protocols. Writing in 

thefreedictionary (2014) defines willingness as “done, given, accepted, or borne 

voluntarily or ungrudgingly”. By using willingness as a metric, consumer views toward 

controlled rest procedures can now be quantified. Key to any new technology or policy 

being introduced is consumer acceptance or buy in. Work by Pramatari and Theotokis 

(2009) identifies personality characteristics, service and technology characteristics, and 

situational factors as items that can affect consumer perceptions. Naturally, even the best 

analyses and safeguards that the airlines implement cannot guarantee positive consumer 

perceptions, nor can they intrinsically alter individual personalities to support CRIP. What 

they can do, as evidenced in the work by Pramatari and Theotokis (2009), is extol the 

virtues of the system in terms of ease of use and complexity, or lack thereof. That being 

said, work by Zhao and Kling (2004) might once again bring pause to the regulators and 

top airline management alike. According to Zhao and Kling (2004): 

 

How much one is willing to pay (or accept) for a good at a particular point in time 

will depend on…the ability to reduce the risk of a bad purchase or sale by gathering 

more information, and the ease of later reversing the transaction. (p. 504) 
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One of the unique characteristics of the airline product is that there is little to no way 

of evaluating the product beforehand, as there are so many variables that could potentially 

affect product quality. For example, there could easily be delays to on-time service as a 

result of weather or maintenance issues. Furthermore, reversing the purchase is usually 

quite difficult if not impossible. In this study the researchers are specifically evaluating 

willingness to fly. If the customer has any reservations about CRIP procedures, there could 

well be a reduction in airline passenger traffic, which would naturally concern 

management. This study may provide useful information on consumer perceptions toward 

the use of CRIP procedures.  

 

The scale used in this study was a valid and reliable instrument to measure consumer’s 

willingness to fly. Rice et al. (accepted) completed the scale development and validation. 

Consumers were used in all stages of the instrument creation. This included stages of word 

generation, word pairing, validation, discrimination, and scenario-based applications. The 

final instrument consisted of 7 statements to measure a consumer’s willingness to fly using 

a 5-point Likert scale from Strongly Disagree to Strongly Agree. 

 

Study 1 Research Questions and Hypotheses 

 

Study 1 sought to answer the following research questions: 

 

1) What is the overall willingness to fly of consumers when controlled rest 

procedures are in effect? 

2) How does gender affect consumer willingness to fly ratings when controlled rest 

in position is used? 

 

The following Hypotheses were posited for Study 1: 

 

H1 – Based on the literature, it was predicted that there would be a decrease in 

willingness to fly ratings when controlled rest in position was used. 

H2 – It was predicted that there would be some difference in willingness to fly 

ratings between the genders if controlled rest in position is used.  

H3  - There would be possible interactions between the variables.  

 

Study 1 Methodology 

 

Participants 

 

Two hundred and fifty-four total participants for this study were sampled from the 

American population, 159 males (M = 32.91 years, SD = 9.91) and 95 females (M = 34.83 

years, SD = 12.62) and were limited to persons aged 18 years or older. They were sourced 

from the online population of persons who complete electronic surveys for compensation 

via Amazon’s ® Mechanical Turk ® (MTurk). This is an interface available through 

Amazon that provided electronic means to facilitate the compensation of participants for 
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the completion of tasks. Participants received a small monetary compensation for their 

time. Research has shown that MTurk provides data that is as reliable as laboratory data 

(Buhrmester, Kwang, & Gosling, 2011; Germine, et al., 2012).  

 

Procedure and Materials 

 

The survey was distributed electronically via FluidSurveys ® on Amazon’s ® 

Mechanical Turk ®. Participants were asked questions about their willingness to fly rating 

if controlled rest in position procedures are being practiced. In the control condition 

participants read the following scenario: Imagine that you are on an overnight 7-hour 

international flight between two major cities with two pilots on-board. You learn that the 

airline requires both pilots to remain awake for the duration of the flight. The scenario in 

the experimental condition read: Imagine that you are on an overnight 7-hour international 

flight between two major cities with two pilots on-board. You learn that the airline allows 

that one pilot at a time may nap in the cockpit provided the other remains awake and a 

flight attendant has been notified that one of the pilots will be napping. The flight attendant 

serves as a backup to ensure the nap only lasts for the specified duration.  

 

Responses measuring willingness used a Likert-type scale from strongly disagree  (-2), 

to strongly agree (+2), with a neutral option included, and were analyzed to quantify 

consumer results. This scale was a valid and reliable instrument that has been shown to 

measure consumer’s willingness to fly (Rice et al., accepted). Demographic information 

was also collected and analyzed to determine if there were any gender differences, and then 

participants were debriefed on the study.  

 

Study 1 Results 

A valid and reliable instrument was used in the study to test the dependent variable of 

willingness to fly (Rice et al., accepted); however, to verify internal consistency, a 

Cronbach’s Alpha test was conducted. Scores ranged from .96 to .98, which implied high 

consistency between answers, allowing the data to be averaged into a single score for each 

participant.  

 

A 2 x 2 Factorial ANOVA analysis was conducted on the data using condition and 

gender as between participant factors. The main effect of condition was found to be 

significant, F(1, 250) = 20.16, p < 0.001, ηp2 = 0.075, as well as that of gender, F(1, 250) 

= 7.31, p = 0.007, ηp2 = 0.03. There was no significant interaction between gender and 

condition, F(1, 250) = 0.045, p = 0.83, ηp2 = 0.00. Study results are depicted in Figure 1. 
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Figure 1. Study 1 Willingness to Fly Data. SE bars included. 

Study 2 Research Questions and Hypotheses 

The second study sought to replicate the findings of Study 1. Therefore the research 

questions and hypotheses remained the same. Additionally, the researchers wanted to 

determine if Affect would mediate, at least partially, the relationship between the condition 

and willingness to fly score. Based on similar studies (Remy, Winter, & Rice, 2014; 

Winter, Rice, & Mehta, 2014), it was hypothesized that Affect would mediate, at least 

partially, the relationship between the condition and willingness to fly. 

 

Study 2 Methodology 

Participants 

Two hundred and seventy-six participants were sampled from the American population 

using Amazon’s ® MTurk ®. Participants included 156 males (M = 31.22, SD = 8.51) and 

142 females (M = 32.95, SD = 10.27) that were all over the age of 18 from the United 

States.  

 

Procedure and Materials 

The procedure for Study 2 was identical to Study 1, except participants in Study 2 were 

additionally asked 3 questions related to Affect (Remy, Winter, & Rice, 2014; Winter, 

Rice, & Mehta, 2014) and asked to indicate how the scenario made them feel on a 7-point 

Likert scale from extremely bad/negative/unfavorable (-3) to extremely 
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good/positive/favorable (+3), with a neutral option of 0 before being asked to rate their 

willingness to fly. 

 

Study 2 Results 

 

Study 2 used the same valid and reliable instrument from Study 1. The two dependent 

variables (willingness to fly and Affect) were subjected to a Cronbach’s Alpha analysis for 

internal consistency. The values for willingness to fly ranged from .96 to .98 and for Affect 

both scores were .97; therefore, due to the high internal consistency for each of the 

dependent variables a single average score was produced for willingness to fly and Affect 

for each participant. 

 

 

Figure 2. Study 2 Affect Data. SE bars included. 

 

Factorial Analyses 

A 2 x 2 Factorial ANOVA analysis was conducted on the data using condition and 

gender as between participant factors. For the Affect data, the main effect of condition was 

found to be significant, F(1, 272) = 45.09, p < 0.001, ηp2 = 0.072. The main effect of gender 

was found to not be significant, F(1, 272) = 0.10, p > 0.05, ηp2 = 0.00 nor was the 

interaction , F(1, 272) = 0.597, p > 0.05, ηp2 = 0.00. Figure 2 depicts the Affect data. For 

the willingness to fly data, the main effect of condition was found to be significant, F(1, 

272) = 15.04, p < 0.001, ηp2 = 0.052, as well as that of gender, F(1, 272) = 6.40, p < 0.05, 

ηp2 = 0.023. There was no significant interaction between gender and condition, F(1, 272) 

= 0.047, p = 0.83, ηp2 = 0.00. Willingness to fly data are depicted in Figure 3. 
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Figure 3. Study 2 Willingness to Fly Data. SE bars included. 

 

Mediation Analysis 

The mediation analysis for males is presented in Figure 4. In order to conduct the 

mediation analysis, the correlation between condition and willingness to fly was first found 

to be significant, r = .242, p < 0.05, showing that the initial variable correlated with the 

outcome variable. The standardized path coefficients were: condition to affect (.242, p < 

0.05); affect to willingness to fly (.614, p < 0.001); condition to willingness to fly 

controlling for affect (-.093, p = .147). These data show that Affect has complete mediation 

on the relationship between use of controlled rest and willingness to fly for males. 

 

The mediation analysis for females is presented in Figure 5. In order to conduct the 

mediation analysis, the correlation between condition and willingness to fly was first found 

to be significant, r = .218, p < 0.05, showing that the initial variable correlated with the 

outcome variable. The standardized path coefficients were: condition to affect (.293, p < 

0.05); affect to willingness to fly (.826, p < 0.001); condition to willingness to fly 

controlling for affect (-.023, p = .675). These data show that Affect has complete mediation 

on the relationship between use of controlled rest and willingness to fly for females. 
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Figure 4. Path analysis for Males. 

 

 

 
Figure 5. Path analysis for Females. 

 

General Discussion 

The purpose of this paper was to investigate both the general public perception of CRIP, 

as well as to examine any differences in responses between the genders. Using an 

instrument on consumer’s willingness to fly, the study examined for differences based on 

the use of controlled rest procedures, gender, and if Affect mediated any relationship 

between condition and gender.  

 

In the first hypothesis, data indicated a significant difference in willingness to fly 

ratings between the controlled rest usage scenario and no controlled rest conditions. 

Despite expert opinion on the benefits of controlled rest, participants were much more 

willing to fly when controlled rest was not practiced. This finding seems to suggest 

unfamiliarity on the part of the participants with the concept of controlled rest, and offers 

regulators an idea of likely public feedback if such rules were implemented (Pramatari 

&Theotokis, 2009). While generally the responses did not indicate an unwillingness to fly 

while controlled rest in position was being used (average responses still above 0), public 

education is likely necessary to convince the general population of the benefits of using 

such procedures. One would imagine if the public was made aware of the role of 

automation, coupled with the opportunity to rest in the low workload cruise portion of 

flight and be more alert for the high workloads of approach to landing, their opinions may 

change somewhat. 

Affect 

Condition Willingness to Fly 

ß = .242 

r = .242 

ß = -.093 

Males 
ß = .614  

Affect 

Condition Willingness to Fly 

ß = .293 

r = .218 

ß = .023 

Females 
ß = .826  



24 

 

Similarly, the null hypothesis was also rejected in the second hypothesis, as there was 

a significant difference in willingness to fly ratings between the genders. The data indicated 

males were more willing than females when it came to flying while controlled rest was 

being used. This somewhat contradicts findings by Porter, Donthu, and Baker (2012), 

which stated there typically is no significant difference in levels of willingness to fly 

between the genders. This finding encourages further research into determining why this 

might be true. Perhaps answers might be found when comparing how the genders define 

and assess risk, which according to these findings, suggests a more risk averse nature of 

females.  

 

Finally, it was predicted that Affect would at least partially mediate the relationship 

between the condition, use of controlled rest or not, and willingness to fly score. For both 

males and females, Affect was found to completely mediate this relationship. While 

research has demonstrated the advantages of strategic use of napping, it is plausible to 

understand a passenger’s potential shock to learn of a pilot napping in the aircraft. As 

reported by Dholakia (2001), when consumers perceive a situation as being more risky 

than an alternative, it is possible that they may respond emotionally. For countries that have 

implemented controlled rest, very specific procedures and policies are in place to ensure 

that the practice is completed safely. With Affect providing mediation, it is possible that 

providing education to consumers of the benefits of CRIP may help them understand the 

value of this procedure and benefits it can provide to help keeping the flight crew alert 

during critical phases of flight. 

 

Practical Implications 

The results of this study may be of practical value to both airline management and 

industry regulators alike. In the cases of both parties, it is of critical importance to 

determine consumer buy-in when new rules or procedures are proposed, as there is a strong 

risk aversion to isolating any portion of the customer base. These early findings help to 

paint a picture of general consumer perceptions on the implementation of controlled rest, 

and so allow both invested parties to make more informed decisions. Based on study 

findings, it seems that a public education program will need to be implemented well in 

advance of implementing controlled rest regulations, since both genders were significantly 

less willing to fly when such procedures were used. One would want to ensure the best 

possible opportunity for a cognitive, rather than emotional assessment from the public with 

regard to their support of these procedures.  

 

Limitations and Recommendations for Further Research 

Naturally, the findings presented in this study must be considered with the study’s 

limitations. The major limitation of this study is the fact that the population surveyed was 

only persons who completed online human intelligence tests, thereby limiting the 

generalizations to that particular subset, which may or may not be representative of the 

larger population. Additionally, the participants may not accurately represent the travelling 
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public that uses commercial aviation, as there was no requirement to be a user of 

commercial air service to participate in the study. Opportunities for further study are 

numerous. Questions were raised in the discussion about whether the overall consumer 

perception ratings were influenced by an emotional response rather than a cognitive 

assessment. This might be investigated by modifying the study to compare responses 

between participants who received a factual briefing on controlled rest procedures and 

those who did not. The addition of affective measures may also assist in confirming that 

research question. Additionally, more research could be conducted to determine why there 

was a significant difference in willingness to fly ratings between the genders, which is a 

quasi-experimental variable.  

 

Conclusions 

This study examined the consumer perceptions of the American population in terms of 

their willingness to fly rating and the use of CRIP procedures on commercial aviation 

flights. Results indicated a lower average consumer willingness to fly rating while these 

procedures were in effect compared to when they were not, and that between the genders, 

females were less willing than males for the same condition. These findings can be used 

by airlines operating in United States as well as the Federal Aviation Administration to 

garner insight into consumer buy in, and can hopefully guide policy-making to determine 

the most effective countermeasure to combat in flight pilot fatigue.  
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