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The study of pilot personality characteristics has a long and
controversial history. Personality characteristics seem to be
fairly poor predictors of training outcome; however, valid per
sonality assessment is essential to clinical psychological eval
uations. Therefore, the personality characteristics of pilots
must be studied to ensure valid clinical assessment. This
paper describes normative personality characteristics of U.S.
Air Force pilots based on the Revised NEO Personality Inven
tory profiles of 1,301 U.S. Air Force student pilots. Compared
with male adult norms, male student pilots had higher levels of
extraversion and lower levels of agreeableness. Compared with
female adult norms, female student pilots had higher levels of
extraversion and openness and lower levels of agreeableness.
Descriptive statistics and percentile tables for the fivedomain
scores and 30 facet scores are provided for clinical use, and a
case vignette is provided as an example of the clinical utility of
these U.S. Air Force norms.

Introduction

Psychologists first measuredpilotpersonality characteristics
duringWorld WarI, and evenat that timetherewerestarkly

divergent ideas about which personality characteristics were
most important. For example, Rippon and Manuel' described
the ideal pilot as high-spirited and happy-go-lucky, whereas
Dockeray and Isaacs? described the ideal pilot as quiet and
methodical. The controversy over pilot personality continues
today, driven primarily bystrongevidence that personality mea
sures are poor predictors of completion of initial trainlng." On
the other hand, personality measures mayhave moreutilityin
predicting performance beyond initial training completion. For
example, Houston" found that personality measures were the
best predictors ofthe ratingsgiven to firstofficers bycaptains in
commercial airlines. Similarly, personality characteristics ap
pear to significantly affect training in crew resource manage
merit." Moreover, personality measures taken during initial
training appear to predict retention characteristics in U.S. Air
Force pilots.6

Beyond the selection, training, and retention issues, the as
sessment ofpersonality is an essential part ofthe clinical eval-
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uation of pilots. Despite the controversy over the relationship
between "normal" personality characteristics and pilot perfor
mance, there is little argument that there are "abnormal" per
sonality characteristics that are undesirable. Highly anxious,
hostile, or impulsive people probably shouldnot controlaircraft.
In the U.S. Air Force, personality disorders are not medically
disqualifying; however, administrative separation can occur
when personality characteristicsare judged to significantly im
pair the performance of military duties (Air Force instruction
48-123). Also, U.S. Air Force flight surgeons are required to
judgeaircrew SUitability forflying duty during selection physical
examinations througha processknown as the Adaptability Rat
tng for MilitaIy Aeronautics (ARMA). The ARMA typically in
volves assessment ofmotivation, insight, socialpoise, and past
accomplishments." Identified problems in these areas warrant
further psychological evaluation. Verdone et al." describe a
number of limitations in the ARMA as a screening tool and
report that flight surgeonswould likebetter training, guidance,
and moreobjective methodsofevaluating potentialpilots.

Currently, U.S. Air Force psychologists often use standard
personality measures such as the Minnesota Multiphasic Per
sonality Inventory" and the Millon Clinical Multiaxial Invento
rylO when evaluating pilots. These tests have been normed on
the general population but not on military pilots, and for this
reason experienced aviation psychologists use pilot-based nor
mative data whenever possible.":'! However, appropriate pilot
norms are difficult to establish because psychological tests are
rarelygiven to largerepresentative samples ofpilots.

Many authors havesuggested that pilotsare moreextroverted
and independent than the general population. However, large
studies using reliable, valid, and relevanttests are rare. Thisis
particularly true withregard to female pilots, withthe exception of
studiesby Novello and Youssef" and more recently King et al."

Thereare several distincttypesofpersonality inventories that
differ according to the purpose forwhich they weredeveloped.
For example, tests such as the Minnesota Multiphastc Person
alityInventory and the Millon Clinical Multiaxial Inventory were
designed to identify psychopathology, whereas measures such
as the Revised NEO Personality Inventory (NEO-PI-R), 15 the Per
sonalityResearch Form," and the Eysenck Personality Inven
tory" weredesigned to describe normal personality character
istics. Both types of test overlap to some degree, but the
distinction is important because testing for psychopathology
has been shownto be oflimited value in the assessment ofthe
high-functioning pilot population." On the other hand, mea
sures ofnormalpersonality characteristicshavebeen shownto
be useful in a variety ofsettingsand populations. 19 In 1994, the
U.S. Air Force began using the NEO-PI-R to assess normal
personality characteristics of new pilots because of this test's
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widespread use in bothresearchand clinical applications.20 The
purpose of this paper is to describe these data and illustrate
their potential clinical utility.

Methods

Asample of1,301 U.S. AirForce student pilots participated in
this study. This sample included 1,198 male and 103 female
student pilots. The mean age was 22.6 years (SD = 2.9). Ap
proximately 56% ofthe sample were college graduateswho had
received orwould receive a commission throughOfficerTraining
School, the Reserve Officer Training Corps, the Air National
Guard, or the Air Force Reserve. The others were in their third
year at the Air Force Academy.

The NEO-PI-R is a test designed to measure normal person
alitycharacteristics. It consistsof240 statements to which the
evaluee responds on a scale from 1 to 5 which represents
"strongly disagree," "disagree," "neutral," "agree," or "strongly
agree." TheNEO-PI-R provides five domain scores(Neuroticism,
Extraversion, Openness, Agreeableness, and Conscientious
ness) and sixfacetscoresforeachdomain. Reliabilities forfacet
scores range from 0.56 to 0.92, and reliabilities for domain
scoresrangefrom 0.86to 0.95.Thevalidity ofthe NEO-PI-Rhas
been evaluated extensively and is summarized in the test man
ual.15 For this study, the computer-administered version ofthe
NEO-PI-R wasused.Thisversion produces a standardized set of
instructions and scores the test automatically. Participant re
sponseswere scored using adult same-sex norms.

Before entering the enhanced flight screening programs at
Hondo, Texas, and the U.S. Air Force Academy in Colorado
Springs, Colorado, student pilots participate inbaseline psycho
logical testing. Tests ofintelligence, cognitive abilities, and per
sonality characteristics are given to each student. Students are
required to take the intelligence and cognitive abilities tests to
continue through the screening process." Tests ofpersonality
characteristics, including the Armstrong Laboratory Aviation
Personality Survey'" and the NEO-PI-R,23 are optional. Approx
imately 81% ofstudents, however, agreed to take these person
alitytests. During the testingprocess, student pilots were asked
to consent to allow their test data to be used for research, and
approximately 96% agreed to allow their data to be used.

Results

Table I shows the means, standard deviations, and percen
tilesfor the total sample ofstudent pilots. Thepercentiles were
derived by applying the mean scale score to the NEO manual
percentile conversion tables.Assuch, the percentiles represent
the mean student pilotscoresin the context ofgeneral popula
tionnorms. Forexample, the meanExtraversion scoreof126.31
corresponds with the 83rd percentile of general population
norms.

Asa group, student pilots scored highon Extraversion (83rd
percentile) and Openness (60th percentile) and scored low on
Agreeableness (20th percentile). Neuroticism and Conscien
tiousnessscoreswere average (42nd and 58thpercentiles). Most
facet scorescorresponded withtheirdomain score; forexample,
five ofsixExtraversion facetscoreswere elevated (62nd to 92nd
percentiles). However, therewere some facet scoresthat didnot
correspond to their domain score as expected. Although the
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TABLE I

TOTAL SAMPLE NEO-PI-RDESCRIfYfIVE STATISTICS (N = 1,301)

Scale Mean SD Percentile

Neuroticism 71.92 19.92 42
Anxiety 13.01 4.72 46
Angry Hostility 12.44 4.85 54
Depression 11.00 4.79 48
Self-Consciousness 13.11 4.57 45
Impulsiveness 15.25 4.69 48
Vulnerability 7.09 3.54 21a

Extraversion 126.31 18.15 83a

Warmth 22.85 4.17 50
Gregariousness 18.37 5.30 62a

Assertiveness 19.75 4.48 84a

Activity 20.84 3.82 80a

Excitement-Seeking 22.87 3.83 92a

Positive Emotions 21.61 4.54 70a

Openness 115.18 18.87 60a

Fantasy 19.20 5.18 72a

Aesthetics 17.24 5.98 48
Feelings 21.09 4.49 62a

Actions 16.70 4.02 61a

Ideas 21.82 5.27 74a

Values 19.09 4.71 38a

Agreeableness 113.32 18.49 20a

Trust 20.09 4.88 35a

Straightforwardness 18.81 4.72 30a

Altruism 23.32 3.86 48
Compliance 16.19 4.42 26a

Modesty 16.89 4.85 33a

Tender- Mindedness 17.99 4.10 25a

Conscientiousness 127.96 19.23 58
Competence 23.95 3.50 76a

Order 18.76 4.69 54
Dutifulness 23.64 3.80 61a

Achievement Striving 22.49 4.34 77a

Self-Discipline 21.69 4.57 52
Deliberation 17.40 4.28 47

a Percentile 10% above or below general population norms.

Agreeableness domain scoreand five ofsixfacet scoreswere low
(20th to 35th percentiles), the Altruism facet was in the average
range (48th percentile); likewise, although the Conscientious
ness domain score was average (58th percentile), the facet
scoresfor Competence, Dutifulness, and Achievement Striving
were high (76th, 61st, and 77th percentiles, respectively). Also,
whereas the Neuroticism domain score and five of six facet
scoreswere average, the Vulnerability facet scorewas very low
(21stpercentile). Finally, the Openness domain score and four
of six Openness facet scores were high (60th to 72nd percen
tiles), but the Aesthetics facet scorewas average (48th percen
tile) and the Values facet scorewas low (38th percentile).

Table II shows the means, standard deviations, and percen
tiles for the sample of 1,198malestudent pilots. TheExtraver
siondomain scorewashigh(85th percentile} and theAgreeable
ness domain scorewas low (28th percentile). Facetscoreswere
very similar to the facet scores described above for the entire
sample. This result is not unexpected because men make up
such a large portion ofthe entire sample.

Table III shows the means, standard deviations, and percen
tiles for the sample of 103 female student pilots. As with the

D
ow

nloaded from
 https://academ

ic.oup.com
/m

ilm
ed/article/164/12/885/4832082 by guest on 20 August 2022



NEO-PI-R Profiles of U.S. Air Force Pilots

TABLE II

MALE NEO-PI-R DESCRIPTIVE STATISTICS (N = 1,198)

Scale Mean SD Percentile

Neuroticism 71.00 19.60 43
Anxiety 12.75 4.69 53
Angry Hostility 12.39 4.84 55
Depression 10.82 4.70 53
Self-Consciousness 12.99 4.54 51
Impulsiveness 15.11 4.65 51
Vulnerability 6.91 3.53 27a

Extraversion 126.13 18.01 85a

Warmth 22.77 4.13 55
Gregariousness 18.32 5.25 67a

Assertiveness 19.80 4.47 81a

Activity 20.81 3.85 82a

Excitement -Seeking 22.92 3.82 91a

Positive Emotions 21.48 4.54 66a

Openness 114.39 18.96 59
Fantasy 19.15 5.17 69a

Aesthetics 17.00 6.04 54
Feelings 20.93 4.51 67a

Actions 16.52 4.02 63a

Ideas 21.88 5.33 68a

Values 18.89 4.79 35a

Agreeableness 112.89 18.51 28a

Trust 20.05 4.83 39a

Straightforwardness 18.71 4.71 38a

Altruism 23.26 3.87 57
Compliance 16.19 4.42 30a

Modesty 16.78 4.88 43
Tender-Mindedness 17.88 4.15 33a

Conscientiousness 128.24 19.15 57
Competence 24.06 3.48 72a

Order 18.76 4.67 54
Dutifulness 23.72 3.74 61a

Achievement Striving 22.52 4.37 84a

Self-Discipline 21.71 4.56 51
Deliberation 17.44 4.30 44

a Percentile 100/0 above or below general population norms.

male student pilots, the Extraversion domain score was high
(81st percentile) and the Agreeableness domain scorewas low
(23rd percentile). Unlike the malestudent pilots, for females the
Openness domain score was high compared with that of the
general female population (79th percentile). Also, the Self-Con
sciousness and Modesty facet scoreswere low compared with
scores in the general population (39th and 35th percentiles),
which is not true formale student pilots.

Table IV shows the percentile levels of specific NEO-PI-R
scores for male student pilots. Table V shows the percentile
levels for female student pilots. Bothtableslistactualpercentile
levels, not percentiles derived from means and standard devia
tions. These tables can be used to make specific comparisons
with the current samples. For example, a male student pilot
with a Conscientiousness score of 158 would be at the 95th
percentile ofthe currentmalesample, and a female student pilot
witha Neuroticism score of40 would be at the 5th percentile of
the current female sample.

Discussion

Thecurrent data suggest that the average malestudent pilot
is more extroverted than men in the general population. Al-
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TABLEm

FEMALE NEO-PI-R DESCRIPTIVE STATISTICS (N = 103)

Scale Mean SD Percentile

Neuroticism 82.52 23.33 51
Anxiety 16.00 5.05 57
Angry Hostility 12.98 5.03 60a

Depression 13.00 5.75 58
Self-Consciousness 14.42 4.95 39a

Impulsiveness 16.94 5.17 62a

Vulnerability 9.16 3.69 37a

Extraversion 128.35 19.79 81a

Warmth 23.70 4.64 59
Gregariousness 18.95 5.82 68a

Assertiveness 19.18 4.65 80a

Activity 21.12 3.40 78a

Excitement -Seeking 22.29 3.92 91a

Positive Emotions 23.09 4.57 73a

Openness 124.32 17.81 79a

Fantasy 19.85 5.29 81a

Aesthetics 20.08 5.26 63a

Feelings 22.97 4.19 74a

Actions 18.73 3.98 75a

Ideas 21.19 4.46 74a

Values 21.47 3.54 62a

Agreeableness 118.39 18.36 23a

Trust 20.59 5.34 40
Straightforwardness 19.97 4.80 31a

Altruism 24.00 3.80 57
Compliance 16.25 4.32 21a

Modesty 18.28 4.52 35a

Tender-Mindedness 19.30 3.44 31a

Conscientiousness 124.70 20.17 52
Competence 22.68 3.79 68a

Order 18.82 4.95 53
Dutifulness 22.72 4.44 53
Achievement Striving 22.12 4.05 77a

Self-Discipline 21.38 4.69 42
Deliberation 16.95 4.08 50

a Percentile 100/ 0 above or below general population norms.

thoughnot particularly warminterpersonally, he is muchmore
assertive and physically active, and he seeks excitement and
stimulation. Theaverage pilot appearstobealtruistic, but at the
same time he is highly competitive, skeptical, and tough
minded. He describes himself as achievement oriented, highly
competent, responsible, and capable ofhandling high levels of
stress.

The average female student pilot shows very similar charac
teristics. She is outgoing, active, and assertive. She is highly
competitive, tough-minded, and achievement oriented. How
ever, she is also more open to new experiences, such as new
ideas, emotions, actions, and creative thought. Sucha flndtng is
not surprising considering that flying a military aircraft is
counter to traditional female roles. Theaverage female student
pilot also seems to be willing to experience emotions, but she
may feel less self-conscious and less vulnerable than women
from the general population.

It is importantto remember that these are only average char
acteristics. Individual characteristics vary widely. To under
stand how an individual's scorescompare, such as for clinical
evaluations, the percentile tables in this study are key. In clin-
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TABLEIV

MALE PILOTPERCENTILE LEVELS (N= 1,198)

NEO-PI-R Profiles of U.S. Air Force Pilots

1% 50/0 15% 50% 85% 95% 99O,tU

Neuroticism 26 40 51 69 91 104 120
Anxiety 2 5 7 12 17 20 23
Angry Hostility 2 5 7 11 17 21 24
Depression 1 3 6 10 15 19 24
Self-Consciousness 2 5 8 12 17 20 24
Impulsiveness 4 7 10 14 20 22 25
Vulnerability 0 1 3 6 10 13 16

Extraversion 85 95 107 126 144 156 168
Warmth 11 15 18 23 26 29 31
Gregariousness 4 9 12 18 23 26 29
Assertiveness 9 12 15 19 24 26 29
Activity 10 14 16 20 24 27 29
Excitement-Seeking 13 16 19 22 27 29 31
Positive Emotions 9 13 16 21 26 28 31

Openness 68 84 95 114 134 146 158
Fantasy 7 10 13 19 24 27 30
Aesthetics 3 7 10 17 23 26 30
Feelings 9 13 16 21 25 28 30
Actions 5 10 12 16 20 23 25
Ideas 6 12 16 22 27 30 31
Values 5 9 13 19 23 26 28

Agreeableness 64 79 95 113 131 141 153
Trust 6 10 15 20 24 26 30
Straightforwardness 7 10 13 19 23 26 28
Altruism 12 16 19 23 27 29 31
Compliance 5 8 11 16 20 23 26
Modesty 5 8 11 17 21 24 27
Tender-Mindedness 7 10 13 18 22 24 27

Conscientiousness 74 95 109 128 147 158 168
Competence 14 18 20 24 27 29 31
Order 6 10 14 18 23 26 28
Dutifulness 13 17 20 23 27 29 31
Achievement Striving 9 14 18 22 26 28 30
Self-Discipline 9 13 17 22 26 28 31
Deliberation 6 10 12 17 21 24 27

icalcases, premorbid data, such as data available from screen
ing programs like the enhanced flight screening program, are
extremely useful." however, data from large data sets such as
this study maybe used to put an individual's NEO-PI-R scores
intothe context ofscoresfrom U.S. Air Force student pilots. The
percentile tables give specific percentiles for specific scores.
Scores that fall above the 95th orbelow the 5th percentile canbe
viewed as significantly different from this U.S. Air Force sample.

Theutilityofthese data is illustratedby the caseofa student
pilot who was referred to an Air Force flying training wing's
aviation clinical psychologist foran evaluation to rule out man
ifestations ofapprehension, which is student pilotequtvalent of
fearofflying in a trainedpilot. In otherwords, it is a nonphobic
fear associated with flying that significantly impairs a flyer's
ability to perform effectively. This student was described as
performing below average in general, and particularly so when
under pressure in the cockpit. In cases such as this one, it is
important to distinguish between lack of ability and lack of
motivation and to identify the presence ofa medically disquali
fying condition, such as an anxiety disorder. In this case, the
student had taken the NEO-PI-R during the medical screening
phase ofthe enhancedflight screening program. Areview ofhis

Military Medicine, Vol. 164, December 1999

pretrainingNEO-PI-R data showed that he had an average Neu
roticism domain score, with average Anxiety, Depression, and
Vulnerability facet scores. These data didnot supporta premor
bid anxiety or mood disorder. Furthermore, he had an average
Achievement Striving facet score compared with men his age.
However, this "average" scorewasvery low compared with that
of other student pilots. This left open the possibility of inade
quate motivation. The student's primary instructor pilot (IP)
stated that he believed the student was capable ofcompleting
trainingbut seemed to "quickly get behind under stressful sit
uations." TheIPalsodescribed the student as a "nice guy," but
hewentonto saythat the student didnot seemtofitinwell with
others in the flight. Lack of capability was not likely given the
IP's appraisal and the student's Full-Scale IQscore of 125 as
measured by a computerized version of the Multidimensional
Aptitude Battery, which is above average compared with other
student pilots." A clinical interview revealed a self-description
that was not consistentwith flying-related anxiety symptoms,
such as increased physiological arousal or specific avoidance
behavior. However, the student had been considering alterna
tive careeroptions. After two briefvisitsover 2 days, the student
elected to self-initiate elimination from training and subse-
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TABLEV

FEMALE PILOT PERCENTILE LEVELS (N = 103)

889

1% 5% 150/0 50°;0 85% 950/0 99%

Neuroticism 34 46 56 80 107 127 140
Anxiety 5 8 10 16 21 24 27
Angry Hostility 1 6 8 12 18 22 27
Depression 1 4 7 12 20 24 25
Self-Consciousness 5 7 9 13 19 24 27
Impulsiveness 2 8 12 16 22 25 27
Vulnerability 2 3 5 8 12 16 18

Extraversion 83 93 104 129 150 157 164
Warmth 9 13 19 24 28 29 31
Gregariousness 5 8 12 19 25 28 30
Assertiveness 6 10 14 19 24 26 29
Activity 13 14 17 21 24 26 28
Excitement -Seeking 13 14 17 22 26 28 30
Positive Emotions 13 15 17 23 28 30 31

Openness 75 93 105 124 140 156 166
Fantasy 7 11 13 20 25 28 30
Aesthetics 4 10 13 20 25 28 30
Feelings 12 15 18 23 26 30 31
Actions 11 12 14 18 22 24 28
Ideas 10 13 16 21 25 28 30
Values 10 15 17 21 24 26 28

Agreeableness 78 83 97 118 136 144 159
Trust 5 9 15 21 25 27 31
Straightforwardness 7 11 14 20 25 27 29
Altruism 15 17 19 24 27 30 31
Compliance 4 9 11 16 20 23 25
Modesty 5 10 13 18 23 25 27
Tender-Mindedness 12 ~3 15 19 22 25 27

Conscientiousness 63 87 102 128 144 149 164
Competence 11 15 18 23 26 28 30
Order 7 9 12 19 23 25 28
Dutifulness 9 13 17 23 26 29 31
Achievement Striving 11 14 18 22 26 27 28
Self-Discipline 6 12 16 22 25 27 29
Deliberation 7 9 12 17 21 23 25

quently cross-trained into another, probably more appropriate,
careerfield. In this case, NEO-PI-R data were used to compare
this student withmen from the general population and to spe
cific male student pilot norms. These comparisons contributed
to the psychologist's accurate diagnosis (or nondiagnosis) and
brief, problem-focused intervention.

Thisstudy used a fairly large sample and a reliable and valid
measure of personality for this population; however, there are
limitations to the generalizability of these data. First, the sub
jects in this study were all student pilots, and a smallpercent
age will not become rated pilots (approximately 15°/0). Second,
the subjectswere allU.S. AirForce officers orofficer candidates,
so generalizing to other populations should be donewith cau
tion. Generalizing tostudent pilots ingeneral aviation settingsis
discouraged because education levels, age, socioeconomic sta
tus, and many other variables differ considerably. Although
further study of these other groups is critical, until data from
these additional studiesbecome available, use ofthese data for
clinical purposes may be more appropriate than use ofnorms
from the general population.

In summary, pilots are valuable personnel assets that must
be provided the highest level of psychological services. Valid

psychological assessmentis a critical step in this process, Pre
vious work in the area ofpsychological assessmentofpilots has
focused mainly on personnel selection and not on clinical eval
uation.Thepresentstudydemonstrates howlarge studiesusing
reliable, valid, and clinically relevant tests can yield the typeof
data necessary toimprove the psychological services available to
the flying community.
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