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Abstract 

This thesis examines whether there is a relation between personality traits and pilot stress 

responses to non-normal events in simulated flight training. The research was conducted at, 

and in cooperation with, the Lund University School of Aviation (LUSA). An observational 

design was employed: a convenience sample of 15 pilot students (14 male, 1 female) was 

observed during a simulation training session with 4 stressful events. Collected data included 

perceived and observed stress, as well as the physiological stress markers heart rate 

variability (HRV) and electrodermal activity (EDA). The ‘Big Five’ personality factors, 

neuroticism, extraversion, openness, agreeableness and conscientiousness were assessed by 

the revised NEO personality inventory 3 (NEO-PI-3). Physiological measures had to be 

excluded based on data quality. Correlational analysis indicated a positive correlation from 

neuroticism to perceived stress, and a negative correlation to said stress for agreeableness. 

Correlations held for only one out of four events however. For the event, a follow-up 

regression analysis did not show the factors as insignificant predictors. Likewise, 

extraversion was negatively correlated to observed stress, but only for one event. While the 

correlations can be argued to individually support the existence of a relation, lack of 

coherence across the events oppose this. Results are discussed, relative to previous research. 

The tentative indications from this study need to be examined by further research. 

Keywords: aviation, pilot, stress, personality 

Abstrakt 

Den här avhandlingen undersöker huruvida det finns en relation mellan personlighetsdrag och 

piloters stress från icke-normala händelser under simulerad flygträning. Forskningen utfördes 

vid, och i samarbete med, Lunds Universitet Trafikflyghögskolan (TFHS). En 

observations-design användes: ett bekvämlighetsurval på 15 pilotstudenter (14 män, 1 

kvinna) observerades under en simulerad träning med 4 stressande händelser. Insamlad data 

inkluderade upplevd stress, observerad stress och de fysiologiska stressmarkörerna 

hjärtfrekvensvariabilitet (HFV) samt elektrodermal aktivitet (EDA). Femfaktormodellens fem 

faktorer neuroticism, extraversion, öppenhet, vänlighet och samvetsgrannhet bedömdes för 

varje deltagare med det reviderade ‘NEO personality inventory 3’ (NEO-PI-3). På grund av 

dålig kvalité uteslöts de fysiologiska stressmåtten. Korrelationsanalys visade på en positiv 

korrelation mellan neuroticism och upplevd stress, och en negativ korrelation till samma 

stress från vänlighet. Dessa korrelationer gällde endast för en av fyra av de stressande 

händelserna. En uppföljande regressionsanalys för händelsen visade att faktorerna inte var 

signifikanta prediktorer. Extraversion visade sig negativt korrelerat mot observerad stress, 

men också bara mot en av händelserna. Individuellt kan korrelationerna argumenteras stödja 

bilden av en relation mellan personlighet och stress, men att de inte är konsekventa över de 

olika händelserna motsäger detta. Resultatet diskuteras relativt tidigare forskning. Dessa 

preliminära indikationer behöver undersökas av vidare forskning. 

Nyckelord: flyg, piloter, stress, personlighet
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Personality and stress in simulated aviation training 

 You are a commercial airline pilot. You are currently on a trip with a flight time of 

only a few hours. Takeoff went smooth and you have just finished the climb to set cruise 

altitude of 30 000 feet. It is daytime, so you are left with a bright view of clouds like a sea 

flowing beneath. It is a bit relaxing. Then something goes wrong. A tank starts leaking, some 

instruments start displaying unreliable information. Chances are that it is a stressful situation 

to be in. Symbols light up, maybe alarms are blaring. Perhaps you are confident in your 

ability and without thinking twice you initiate appropriate procedures and solve the issue. 

Maybe, even though it is an event that you feel competent in handling, you begin feeling 

pressured in knowing that you’re responsible for the safety of lives, and that mistakes could 

end with catastrophic consequences. 

 Aviation is a field where safety is highly critical. A scenario such as that above is 

helpful in illustrating that there is a need to understand both what affects the pilot and who 

the pilot is to deal with the situation. While effort is put in to make sure pilots are better 

prepared to handle non-normal scenarios, some events will always be less practiced and put 

the operating personnel under pressure. The possible ramifications of some scenarios might 

stress operators no matter how well practiced it might be. To have to, in the middle of a 

malfunction, quickly choose the correct line of action. Maybe weather conditions are less 

than favorable. All the while you need to communicate clearly with the other pilot and 

attentively follow procedural checklists. Maybe the second pilot has become incapacitated for 

some reason and you do not have the possibility to communicate. 

 As if demands were not high enough, sudden unexpected events might be 

accompanied by warning lights, loud alarms or heavy shaking of the control yoke. If not only 

adding further stimuli and perceived stress in the situation, these might trigger a so-called 

startle response (Martin, Murray, Bates & Lee, 2015). Startle is a complex response that 

usually begins with physical reflex actions such as jumping in the seat, freezing and directing 

attention towards the stimuli. In some cases, the pilot might recognize what is happening and 

be able to quickly initiate an appropriate response, recovering quickly. If the situation is 

judged to be threatening however it is possible that the response goes on to bring severe 

stress effects and significant cognitive impairments (Staal, 2004). 

 While there are benefits to stress, such as quick attentional focus on a possible threat, 

there are also detrimental effects. The Attentional Control Theory (ACT) (Eysenck, 

Derakshan, Santos & Calvo, 2007) posits that in the face of anxiety from a stressful situation, 

attentional control is impaired. By giving the stimulus-driven system of attention more of a 

free reign, the attention system directed by goals is debilitated, which yields a poor or lost 

conscious control of focus. Research indicates that stress can inhibit appropriate distribution 

of attention to what is required by a task, while managing multiple tasks simultaneously and 

prioritizing when multiple tasks clash is also negatively affected. (Dismukes, Goldsmith and 

Kochan, 2015) Another important cognitive aspect that is affected by stress is that of decision 

making, which can be especially crucial for pilots in handling unexpected events. Fewer 

alternatives are considered when making decisions in moments of stress and evaluation of the 

considered options might be confused. By impairing communication and information sharing 

between pilots, stress might disrupt decision on a team level as well (Dismukes, Goldsmith 

and Kochan, 2015). It is evident that through these cognitive impairments, there are 

numerous ways in which stress might affect the pilot.  

 Stress is much of an umbrella term however. Stress can be acute or chronic, 

physiological or psychological, social and more. There are numerous different approaches to 

the study of stress and its effects. Common objective measures include the measuring of heart 

rate variability (HRV), which has been noted to vary with different psychological stressors 
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(Kim, Cheon, Bai, Lee & Koo, 2018). A recent neurological meta-analysis gave additional 

support for HRV as a commonly used stress marker when it reported it connected to stress 

activity in brain areas responsible for threat and safety assessment (Thayer, Åhs, Fredrikson, 

Sollers & Wager, 2012). Stress is also related to increased activation of the sympathetic 

division of the autonomic nervous system (ANS). As ANS activity is reflected in the 

conductance of the skin, electro-dermal activity (EDA) has also been argued an eligible stress 

marker. (Critchley, 2002). Perhaps historically more frequently relied on than objective 

measures are the subjective measures. Perceived stress is connected to the anxiety aspect of 

ACT and is an important factor. While physiological markers might display significant 

responses to a stimuli, the effects might depend also on the individual’s conscious sense of 

stress. It is also possible that certain personality traits affect how an individual’s stress is 

expressed outwards or makes it hard to admit truth using self-report.  

 Returning to our introductory scenario, what aspects of the pilot might be of 

relevance? Interest in the role of personality in aviation settings has risen as of recently and 

has produced a number of studies. In a study by Fitzgibbons, Davis and Schutte (2004), a 

sample of 93 commercial airline pilots had their personalities assessed through a 

questionnaire relying on the recognized NEO inventory (Costa and McCrae, 1985). It was 

noted that a majority of the participants displayed emotional stability, through low 

neuroticism scores, and that they were highly conscientious. There was also a tendency of 

extraversion, though not quite as remarkable. 

 Rather than looking at active airline pilots, Campbell, Castaneda and Pulos (2009) 

obtained similar results in a meta-analysis of personality and outcomes of aviation training. 

Their results indicate that higher levels of neuroticism and anxiety correlate to negative 

outcomes (i.e. failing training, dropping out), while higher measures of extraversion correlate 

to positive outcomes (i.e. passing, continuing training). A large scale study on 12 548 U.S. 

Air Force students by King, Retzlaff, Barto, Ree and Teachout (2012) also noted coinciding 

findings: students that dropped out of training by choice scored higher on neuroticism scales, 

and those who were failed based on training results showed lower levels of extraversion.  

  While stress in the flight situation and the personality of pilots has been researched 

separately, the possible relationship between the two is something that as of currently 

remains unexamined. The purpose of this study is a first attempt at such an exploration. 

Following pilots in simulated flight during critical events, acute stress measurements will be 

taken and analyzed in relation to personality, as assessed by the NEO-PI-3 (McCrae, Costa & 

Martin, 2005). Previous research has suggested that there is a need for aviation research in 

more naturalistic settings, as well as research that includes multiple measures of stress 

(Dismukes, Goldsmith & Kochan, 2015). This study is strongly motivated by being able to 

meet both these criteria.  

 Neuroticism is the tendency to experience negative emotion and has been connected 

to increased reports of stress and being more prone to assess situations as threatening or 

negative (Magnus, Diener, Fujita & Pavot, 1993; Schneider, 2004). Based on this and 

previously mentioned patterns regarding neuroticism in pilots (Fitzgibbons et al., 2004; 

Campbell et al., 2009; King et al., 2012) we hypothesize that neuroticism will be correlated to 

stress, with less neuroticism corresponding to lower levels of stress and vice versa. 

Conscientiousness and extraversion are also expected to correlate to stress, with higher scores 

on these factors correlating with less stress. Indeed, in a study on the relation between acute 

stress and Big Five traits, Penley and Tomaka (2002) noted significant positive correlations 

between neuroticism and perceived stress, as well as significant negative correlations to stress 

from extraversion and conscientiousness. 



 

 

4 

 

 

 In summary, this study will be examining whether there is a connection between 

personality traits and objective as well as subjective measures of acute stress in flight 

simulation scenarios. Beyond furthering understanding about pilot stress responses and 

possibly improving safety, such research might elucidate personality as a predictor of 

aviation training outcome: the characteristics previously noted as negatively correlated to 

outcome might be partly explained by said characteristics mediating student stress responses 

during training. Thus, this knowledge could allow for improving teaching, tailoring aviation 

education and reducing rates of drop out. 

Methods 

Participants 

A convenience sample of 18 pilot students was selected from a recognized aviation academy, 

Lund University School of Aviation (LUSA). Three participants were unable to fully attend 

because of scheduling issues, limiting the sample to 15 students (14 male and 1 female). The 

mean age of the participants was 25 years (SD=4.12). All of the participants were at a later 

stage of the two-and-a-half year long education, were well used to flying, and had the same 

amount of hours in flight training.  

Instruments and material 

 Personality assessment. The NEO-PI-3 is the revised version of the Revised NEO 

Personality Inventory (NEO-PI-R) (McCrae et al., 2005). The instrument is based on the ‘Big 

Five’ model of personality and measures the five factors: neuroticism, extraversion, openness 

to experience (openness henceforth), agreeableness and conscientiousness. Each factor 

encompasses 6 traits that divides them, called facets. Each facet is assessed by 8 separate 

questions, for a total of 240 questions.  

 Stress measurements. The current approach includes three different measures of 

stress: stress measured by physiological markers, perceived stress, and stress as observed by 

an instructor. Prominent physiological markers of stress are heart rate variability (HRV) and 

electrodermal activity (EDA). Physiological stress was measured using the Empatica E4 

wristband (Figure 1), because of its capability to measure both HRV and EDA. For both 

perceived stress and the instructors’ observations, ratings were given by self-report on a Borg 

CR10 Scale (Borg, 1998). 

 

 
 

Figure 1. The Empatica E4 wristband. 
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 Borg CR10. The Borg CR10 scale (Borg, 1998) (Figure 2) is a method often used to 

measure pain or exertion, but fitting for measuring the intensity of most experiences, 

emotions or perceptions. The scale is typically administered in such a way that the respondent 

is asked to gauge the intensity of their experience (e.g. how much stress they are feeling) by 

looking at the descriptive words rather than by the numbers. The scale allows for the 

participant to weigh their experience in relation to other instances, rather than focusing on the 

abstraction into numbers that comes with many other scales.  

 

 

 
 

Figure 2. The Borg CR10 scale. 

 

 Simulation training. The simulator used for training is a ‘fixed base’ Boeing 737 

(Figure 3), used in the MPL education at LUSA. It is also used as a research platform in a 

number of contexts.  
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Figure 3. Inside and outside views of the Boeing 737 simulator. 

 

The simulation sessions were four hours long and undertaken in pairs. Divided into 

two-hour halves by short breaks, the two participants switched between the roles of pilot 

flying and pilot monitoring. Simulations were overseen and assisted by an instructor that 

controlled when events occurred. The lessons follow a schedule for procedures and events to 

be practiced, and the pilots were briefed on these before the start of simulation. Thus, they 

were aware of the planned content for the lesson, while they were not told exactly when 

things are going to happen.  

 Based on the stress aspect required by the study, a lesson that puts the pilots under 

pressure from four different complications was selected. The stressful events of the lesson are 

categorized as follows: pilot incapacitation, fuel tank leak, unreliable instruments and broken 

landing gear. A pilot incapacitation is the technical term for when a pilot is for some reason 

unable to carry out their normal duties. During the lesson, this is practiced in a takeoff 

scenario where both pilots need to work together to get the plane airborne. When one pilot 

stops responding or performing necessary actions, it is up to the other pilot to take control of 

the situation and stop the takeoff. A fuel tank leak while in the air needs to be identified, 

confirmed following checklists and then handled by flying and landing the plane safely with 

one engine inoperative. During the unreliable instrument event, some sensor stops working 

and the pilots need to handle flight while their ordinary indication of airspeed is disabled. 

Beyond creating the need for adaptation from not knowing the speed, the systems might think 

that the plane is stalling based on the unreliable readings. This initiates the heavy vibrating of 

controls, stick shaking, which is straining to deal with. Finally, in the case of broken landing 

gear, the landing gear does not retract after takeoff. This is followed by a loud alarm and the 

pilots need to appropriately handle the situation and land the plane so that the issue can be 

resolved. With the exception of pilot incapacitation, which yields a quick but short response, 

all events quickly add lasting pressure, as the pilots need to fly the plane for extensive periods 

during these complications until they can land.  

 The lesson layout was such that both pilots practiced the pilot incapacitation as well 

as unreliable instruments events. Only the first pilot went through the fuel tank leak event 

however, and only the pilot going second got the broken landing gear. This yielded data from 

all 15 participants for the pilot incapacitation and unreliable instruments events, while the 

fuel tank leak and broken landing gear event were limited to 8 and 7 participants respectively.  
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Procedure 

 

Figure 4. Example timeline over data collection for two participants. P1 = the participant 

starting out as pilot flying, P2 = the participant going second as pilot flying. 

A visual overview of the procedure is provided in Figure 4. Participants were briefed 

in the pairs they were meant to fly in. To minimize the risk of participants feeling pressured 

to produce some expected results dependent on their personality, the initial briefing did not 

disclose the true purpose of the study. The study purpose was instead explained to be 

evaluating the feelings associated with simulation training. Instructors were briefed about 

their rating task in advance. In order to not affect the participants’ natural expressions, they 

were not informed that the instructors would be rating their observed stress. After briefing 

and participants giving their consent, baselines were established. For logistical reasons, only 

one participant was under observation at a time, that being the pilot flying. Both participants 

rated their stress going into the training session, using the Borg CR10 Scale. The participant 

taking on the pilot flying role was also equipped with the E4 wristband to establish their 

physiological baseline before going into the simulator. Once in the simulator, a researcher 

attended the lesson while noting the time at which the events occurred to tie it to the data. At 

break time after the first two hours, the pilot flying was asked to rate their perceived stress 

from each of the experienced events separately, again using the Borg CR10 Scale. The 

instructor rated their observation of stress at this time as well. The E4 wristband was then 

transferred to the to-be pilot flying, to record their baseline during the brief resting period (15 

minutes). Going into the simulator again, the procedure went on as above with the researcher 

making timestamps for the events. After the two final hours of the simulation, the new pilot 

flying was in the same manner as previously asked to rate their perceived stress, with the 

instructor making their ratings separately.  

Because of scheduling reasons, the participants completed the personality assessment 

on one of three different dates, after simulations. In all cases, the participants filled out a pen-

and-paper NEO-PI-3 questionnaire, following the instructions of an instructor who had clear 

directives of administration. After completing both simulation training and filling out the 

questionnaire, participants were debriefed, disclosing the actual purpose of the study. 
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Questionnaires were scored in accordance with the NEO-PI-3 manual and results transformed 

into T-scores. For the self-reported stress, the baseline was subtracted from event ratings, 

yielding a measure of increase in stress for each event separately. Physiological data was 

assessed using Empatica’s web platform. The resulting data set was organized and analyzed 

using the Statistical Package for the Social Sciences (SPSS) 22. For analysis, independent 

samples t-test, bivariate correlation and linear regression was used.  

Results 

Table 1 

 

Descriptive Statistics for Key Study Variables 
Variables M SD N 

Neuroticism 48.27  6.62 15 

Extraversion 52.33  6.86 15 

Openness  50.27 6.50 15 

Agreeableness 51.40  6.49 15 

Conscientiousness 

SR.S.: Baseline 

SR.S.: Unreliable instruments 

SR.S.: Pilot incapacitation 

SR.S.: Fuel tank leak 

SR.S.: Broken landing gear  

O.S.: Unreliable instruments 

O.S.: Pilot incapacitation 

O.S.: Fuel tank leak 

O.S.: Broken landing gear  

55.60 

1.59 

1.51 

1.41 

1.09 

1.36 

2.91 

2.43 

2.19 

 2.93 

5.46 

.84 

1.05 

1.36 

1.15 

1.75 

1.76 

1.37 

1.28 

1.62 

15 

15 

15 

15 

8 

7 

15 

15 

8 

7 

 

Note: SR.S. = self-reported stress, O.S. = observed stress. 

 

In contrary to what was obtained from promising test measurements, the data from the 

Empatica E4 wristband was thoroughly riddled with artifacts. A considerable amount of 

movement is required to pilot an airplane, which in combination with vibrations from the 

simulator affected the data quality to the extent that it became unusable. The objective stress 

measurements thus had to be excluded from analysis.  

Descriptive statistics for the included variables are presented in Table 1. All mean 

NEO factor scores varied relatively close to the T-score average of 50, with similar standard 

deviations. Neuroticism holds the lowest value with a score of 48.27 (SD 6.62) and 

conscientiousness the highest at 55.60 (SD 5.46).  While the averages fall within the average 
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group (T-scores 44.60-55.60), not all participants’ individual scores do, as indicated by the 

size of the standard deviations. Average perceived stress ratings vary between moderate and 

weak, across the different events. The instructors’ observed stress follows the same pattern, 

with averages around moderate and weak ratings for the different events. 

With half of the participants starting out as pilot monitoring before their turn to take 

on the role of pilot flying, it was a concern that stress levels might differ depending on one’s 

starting role. Having already experienced the complications once before, the participants 

going second could possibly feel more confident in handling the situation and display less 

stress, or be more stressed from having had to deal with the complications once already. In 

order to examine this, two independent samples t-tests were carried out. Tests were grouped 

by whether the participant went first or second as pilot flying, with the two groups compared 

on both complications common to them; unreliable instruments and pilot incapacitation. 

There was no significant difference in the unreliable instrument stress ratings for going first 

(M=1.53, SD=1.12) and going second (M=1.50, SD=1.04); t(13)=.044, p = .965.  For pilot 

incapacitation stress ratings, there was also no significant difference for going first (M=1.03, 

SD=1.22) and going second (M=1.86, SD=1.46); t(13)=-1.201, p = .251. These results 

suggest that there is no difference in perceived stress dependent on whether one is the first or 

second to fly. 

Correlation analysis 

 The results of Pearson’s correlation analysis include a number of significant 

correlations (Table 2). Looking at the two types of stress measurements, there are a number 

of correlations within. Unreliable instruments stress shows strong positive correlations to 

pilot incapacitation stress, r(13) = .643, p < .01, and broken landing gear stress, r(5) = .915, p 

< .01. The instructor’s observed stress ratings also appear relatively consistent across events: 

observed unreliable instrument stress correlates positively to observed pilot incapacitation 

stress, r(13) = .788, p < .01, and observed pilot incapacitation stress correlates positively to 

observed fuel tank leak stress r(6) = .763, p < .05. These correlations within the groups of 

stress measurements indicate a similarity in the stress evoked by the different events. A 

number of correlations between fuel tank leak and broken landing gear stress measures are 

missing because of not all participants facing said events. 

 For the relation between the personality factors and different stress ratings, there is a 

small number of correlations. Neuroticism is positively correlated solely to broken landing 

gear stress, r(5) = 874, p < .05, to which agreeableness is negatively correlated, r(5) = -.839, 

p <.05. This means that a higher neuroticism score accompanies a greater perceived stress for 

the broken landing gear event, while a higher agreeableness score accompanies lesser 

perceived stress. Extraversion correlates negatively to observed broken landing gear stress, 

r(5) = -.859, p < .05. Thus a higher degree of extraversion accompanies lower ratings of 

observed stress. Conscientiousness as well as openness do not display any significant 

correlations.   

 As noted earlier, beyond being correlated to neuroticism and agreeableness, stress 

from broken landing gear was also correlated to unreliable instruments stress. A follow-up 

regression analysis was run to evaluate the roles of the three individual factors relative to 

landing gear stress. As can be viewed in the results (Table 3), only the unreliable instruments 

stress coefficient was significant, giving less support for a predictive role of neuroticism and 

agreeableness on broken landing gear stress. 
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Table 2 

Correlations among Key Study Variables 

Variables 1 2 3 4 5 6 7 8 9 10 11 12 

1. Neuroticism             

2. Extraversion -.476            

3. Openness  -.195 .243           

4. Agreeableness -.216 .127 .212          

5. Conscientiousness 

6. SR.S.: Baseline 

7. SR.S.: Unreliable instruments 

8. SR.S.: Pilot incapacitation 

9. SR.S.: Fuel tank leak 

10. SR.S.: Broken landing gear  

11. O.S.: Unreliable instruments 

12. O.S.: Pilot incapacitation 

13. O.S.: Fuel tank leak 

14. O.S.: Broken landing gear  

-.301 

.048 

.132 

-.070 

-.311 

.874* 

.288 

.265 

.214 

.477 

.040 

-.309 

-.155 

-.142 

.329 

-.578 

-.405 

-.297 

-.182 

-.859* 

-.202 

.060 

-.078 

.149 

.378 

-.568 

.018 

.230 

.135 

.278 

.104 

.069 

-.272 

.204 

-.184 

-.839* 

.044 

-.109 

-.164 

-.374 

 

.346 

-.351 

-.300 

-.601 

-.277 

.077 

-.256 

-.549 

-.285 

 

 

-,370 

-.289 

-.506 

-.691 

.390 

.138 

.430 

-.228 

 

 

 

.643** 

.630 

.915** 

.090 

.130 

.766* 

.346 

 

 

 

 

.585 

.577 

-.017 

.001 

.568 

.646 

 

 

 

 

 

- 

-.337 

-.361 

.277 

- 

 

 

 

 

 

 

.167 

.047 

- 

.526 

 

 

 

 

 

 

 

.788** 

.093 

.678 

 

 

 

 

 

 

 

 

.763* 

.646 

Note: SR.S. = self-reported stress, O.S. = observed stress. 

* p < .05 

** p < .01 

Table 3  

 

Standardized Regression Coefficients Predicting Stress Ratings from Broken Landing Gear 

 
 B SE β 

SR.S.: Unreliable instruments 917 273 .546* 

Agreeableness -.197  .101 -.328 

Neuroticism 72 64 218 

Note: R2 = .931 

* p < .05 

SR.S. = self-reported stress 



 

 

11 

 

 

Discussion 

The purpose of this study was to examine possible relations between personality traits 

and objective as well as subjective measures of stress in simulated aviation training. An 

initially stated hypothesis was that neuroticism would correlate positively to said measures 

(Penley & Tomaka, 2002; Fitzgibbons et al., 2003), while it was also hypothesized that 

extraversion and conscientiousness would be negatively correlated to the measures (Penley & 

Tomaka, 2002; Fitzgibbons et al., 2003). The obtained results do not allow for drawing a 

conclusion in line with said hypotheses. While the personality factors neuroticism, 

extraversion and agreeableness were significantly correlated to a stressful event, neither of 

the factors showed correlations across the larger spectrum of events or across both 

measurements of stress.  

On their own, observed significant correlations might be considered in line with 

expectations. Speculatively, the found correlation between neuroticism and perceived stress 

from broken landing gear could be argued to in part support the hypothesis that neurotic 

tendencies predict stress. No correlation to stress was noted for the hypothesized candidate 

factor conscientiousness, but surprisingly one was found for agreeableness. While not 

considered initially, this might follow from agreeableness being related to efficient strategies 

for coping with stress, as noted in studies that have reported higher agreeableness correlated 

to lower perceived chronic stress (Ebstrup, Eplov, Pisinger & Jørgensen, 2011) and work 

stress (Törnroos et al., 2012). Although the results from the regression analysis clearly does 

not support speculations about predictive roles for neither neuroticism nor agreeableness, it is 

possible that said factors might gain significance, granted a larger sample (Penley & Tomaka, 

2002). 

For the correlation between extraversion and observed stress from broken landing 

gear, there are different explanations as to what this could mean. While it could be that 

individuals with a higher degree of extraversion are less stressed from a tendency to 

experience more positive affect (McCrae & John, 1992), it is also possible that it is a matter 

of stress expression. Extroverted individuals enjoy and value social interaction to a greater 

extent and are confident and talkative (McCrae & John, 1992). This might express itself as 

being better at, and placing greater value in, hiding outward expressions of stress. This 

interpretation could be considered strengthened by missing correlations between extraversion 

and perceived stress, indicating that extraversion has less to do with the actual perception as 

compared to expression. 

Even if disregarding the regression analysis results, the previously mentioned fact that 

personality factor correlations are not coherent across events is a matter of concern. While no 

examinations of the stressor events was performed before conducting the study, LUSA 

instructors mean that the amount of pressure on the pilots from the different events is to be 

considered similar. With similar stress across events, similar mediation is to be expected in 

the presence of a mediating relationship. Given the similar intensity of all events and that the 

stress from them is rarely correlated to observed personality factors, it appears unlikely that 

said factors mediate the stress responses. If significant correlations had been noted between 

neuroticism/agreeableness and perceived stress for the other events as well, results might 

have been considered stronger. The same applies to extraversion relations only extending to 

observed stress for one event. These issues of unconfirmed relativity are left to be settled by 

more rigorous future studies. As of currently, with noted effects only taking place in one out 

of four stressor events, correlations are to be taken as highly tentative. 

It is worth mentioning that these results are limited to the specific personality 

assessment conducted and that results are insufficient to allow for any statements about 
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personality in general. It is possible that measurements of personality in accordance to other 

methods or theories would yield other results.  

Despite a lacking hypothesis support, observed as well as self-reported stress ratings 

were shown to be correlated across events, indicating a relative coherence in individual stress 

responses and the instructors’ ratings. This might be taken as support for the further use of 

these kinds of subjective measurements in examining stress effects in aviation settings.  

Finally, interestingly, the obtained personality scores do not match the results 

obtained by previous research into ‘pilot personality’ (Fitzgibbons et al., 2004, Campbell et 

al., 2009, King et al., 2012). Fitzgibbons et al. (2004) noted that 60% of pilots scored low or 

very low on neuroticism, as opposed to the current, very average T-score mean with little 

spread. Fifty-eight percent also reported high or very high levels of conscientiousness in the 

previous study, with a weaker similar tendency for high extraversion (42%). In the current 

study, results are within the average range for both factors. This discrepancy could depend on 

a number of reasons. It is possible that the scores are lower in this study because of chance, 

based on the small sample size. Another possibility is that eventual cultural differences 

between U.S.A and Sweden might affect distributions. 

 

Limitations and suggestions for further research 

With the mentioned tentativeness at this stage, further research is needed. The major 

limitation of the study is the small sample size. There is a complete awareness of the impact 

of a small sample in general and for the analysis used specifically. A trade-off was made that 

allowed for higher ecological validity but decreased available participants. Future projects 

might be able to work on a larger scope and include more participants. It is possible that a 

larger sample would have produced a greater spread of personality scores as well as stress 

levels. This notion could be argued supported by the fact that the observed personality scores 

do not match the patterns of low neuroticism, high extraversion and high conscientiousness 

that have been noted in previous research (Fitzgibbons et al., 2004, Campbell et al., 2009, 

King et al., 2012)  

The need to exclude objective measurements was highly unfortunate and these should 

be incorporated in future attempts. Objective measurements are especially valuable to be able 

to relate to subjective measurements in an environment such as this, where participants might 

not want to appear stressed by situations of their future profession and as such downplay their 

perceived stress levels. Furthermore, the personality of the participants might have an impact 

on this, where some traits might make an individual more or less prone to hide their stress. 

Indeed, extraversion, through its facet excitement-seeking is tied to the concept of sensation 

seeking (Aluja, García & García, 2003). As sensation seeking has been associated to public-

performing (Bell, Schoenrock & O'Neal, 2002), extroverts might be more concerned with 

“performing well” in this scenario. For all subjective measurements in this study, it is 

important to be aware of these matters of reliability. While this should be taken as motivation 

to complement subjective measures with objective, it is important to note that there are 

settings in which they might provide opposed results (Ljungberg & Neely, 2007). 

A final limitation is that of the time interval for rating of stress. That the rating of 

perceived stress from an event needed be delayed for up to two hours until the end of 

simulation might very well have affected the results. The consistency in stress ratings across 

events indicate that this might not have been an issue, but it is possible that ratings in general 

are lower than they might have been, given immediately after the stimulus. Not disturbing the 

ordinary course of the lesson was a necessity to gain access to the environment however, and 

accepting this weakness to be able to make the most in-vivo observation possible was argued 
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to add greater value. Nonetheless, further research will want to reduce the time-span between 

stimuli and rating when possible, to reduce risk of the results being affected by ability to 

recall a sensation or state.  

In spite of previously mentioned limitations, this study is of scientific value, and of 

value to the aviation industry. The unique approach taken to studying the hitherto 

unexamined subject provides insight about study design, and measurement methods. A 

noteworthy mention is the use of the Borg CR10 scale for subjective ratings in the study. 

There is an ongoing debate about the possible misuse of ordinal scales for parametric 

statistics (Norman, 2010). Borg CR10 does not suffer from this and as such is to be 

considered appropriate for the chosen analysis, more so than, for example, an ordinal Likert 

scale that typically might have been used in a study like this one. The study aimed to provide 

information requested by the aviation industry, to understand personality relative stress in 

flight settings. This is essential information, possibly improving safety and working 

conditions for pilots as well as improving the education of new pilots. While the study does 

not bring complete elucidation, it does provide valuable initial pointers for further 

examination. 

Conclusion 

In sum, the tentative results of the current study do not indicate that personality traits 

of the Five Factor model of personality, as assessed by the NEO-PI-3, are correlated to stress 

from stressful events during simulated aviation training. Trading sample size and rigorous 

control for ecological validity, some insight is provided for future research. Further research 

will want to examine this further, bringing in larger sample sizes and including objective 

measures of stress.  
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