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Compilation of Cognitive and Personality Norms for

Military Aviators
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INTRODUCTION:  The assessment of individuals on abilities or other characteristics is based on comparison to a representative sample.
General population norms provide an appropriate reference group when the distribution of scores in the sample can be
expected to be similar to those for the general population (e.g., comparing high school students at a particular school to
national high school norms on a college entrance test). Specialized norms are needed, however, when subsets of the
population differ from the population at large. Military pilot trainees represent a special population; they are highly
screened on cognitive ability and other characteristics thought to be related to job performance. Other characteristics
(e.g., personality) are thought to be “self-selected,’ resulting in distinctive profiles. Normative tables were developed for
U.S. Air Force pilot trainees for two widely used tests, the Multidimensional Aptitude Battery-Il (MAB-II) and NEO

Personality Inventory-Revised (NEO PI-R).

METHODS: The MAB-Il and NEO PI-R were administered to large samples of USAF cadets, ROTC students, and officers selected for

pilot training.

RESULTS: The mean MAB-II full-scale 1Q was about 1.5 SD above the adult population norm and was much less variable, support-
ing the need for specialized norms. Tables showing the percentile equivalents are provided for use by clinicians.

DISCUSSION:

Use of these tables, in addition to, or in lieu of, commercially published norms, will prove helpful when clinical psycholo-

gists perform assessments on pilots; in particular when evaluating them for return-to-duty status following a disqualify-
ing condition that may have affected cognitive functioning or emotional stability.
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he assessment of human characteristics is based on

comparing an individual to a representative sample.

Such a procedure allows comparisons to be made
between individuals on the distribution of values of a par-
ticular characteristic of interest, and is commonplace in
organizations (e.g., deciding who to hire or promote).
Several texts on psychological testing provide recommenda-
tions on the use of test norms.>!* Further, professional stan-
dards recommend that when norms are used they should
refer to clearly defined populations.!** A consistent point
in the testing literature is that a relevant normative sample
should be used when interpreting the scores for an indi-
vidual. Certain subsets of the general population vary dra-
matically from the population at large on several attributes
that may be related to occupational performance, including
cognitive and physical ability, personality and tempera-
ment, and specialized training, job knowledge, and skills.
For example, groups can be distinguished on level of

academic achievement - high school dropout or graduate,
holder of a technical, college, or advanced degree. More-
over, although differences may be found between occupa-
tional groups on cognitive ability?” and personality profiles,*
individual differences also may be found within occupa-
tional groups.

Aviators are a highly selected and distinguished occupa-
tional group, with United States Air Force (USAF) pilots at
or near the pinnacle. The stakes are high. In this high-risk
profession, errors can lead to significant costs in human life,
international relations, and national security. Further, human
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error is often a causal factor in pilot training and mission-
related aviation mishaps. Due to the high costs of military
aviation training and the high-risk nature of military flying,
an understanding of pilot cognitive and personality character-
istics is a critical part of the selection process.® It is also impor-
tant in the aeromedical waiver process for decisions about
return to flying duties after the occurrence of a medically dis-
qualifying injury or illness.”**

The U.S. Air Force collects cognitive and personality test
data prior to entry into pilot training.”> Currently, the battery
includes two widely used measures, the Multidimensional Apti-
tude Battery-2"¢ Edition (MAB-II)! and the NEO Personality
Inventory-Revised (NEO PI-R)."* These premorbid measures
are very useful in the comprehensive clinical and neuropsycho-
logical evaluations that occur at the USAF School of Aerospace
Medicine Aeromedical Consultation Service when pilots are
being considered for return to flying duties after a medically
disqualifying diagnosis. The archived scores on these measures
can be compared to the pilot’s current functioning when seek-
ing a waiver to the medical standards.*

Specifically, how do baseline psychological data collected aid
in future clinical assessments? A baseline of scores for each pilot
candidate is created during Medical Flight Screening (MFS),
prior to entering training to serve, as an accurate assessment of
their premorbid cognitive and personality functioning. These
baseline scores are archived to be used for comparison, should
the pilot need to undergo a psychological or neuropsychologi-
cal evaluation during or after training. During the clinical
assessment to determine fitness to return to flying duties, an
aeromedical psychologist must determine whether there are
any changes in a pilot’s or pilot candidate’s cognitive or person-
ality functioning that would raise concerns if they were to
return to flying.

Clinically assessing aviators with a history of a psychiatric
illness or a neurological insult can be difficult, as these typically
high-functioning people retain abilities well above the general
population, even when relatively impaired, especially when
occupationally impaired. The risk of returning an impaired
pilot to flying duties must be minimized. Because subtle changes
in a pilots cognitive functioning can cause disqualification
from flying, aeromedical evaluations are very sensitive. There-
fore, having an accurate baseline of the cognitive functioning
and personality of pilots is critical to their future, the aeromedi-
cal waiver process, and mission readiness. Comparing an indi-
vidual to their own baseline data is known as an ideographic
assessment. In contrast, traditional assessments that compare
individuals to collected norms are known as nomothetic assess-
ments. Both types of assessment are useful. In either ideo-
graphic or nomothetic assessments, occupationally specialized
norms, as opposed to general population, norms are needed.

The information in test manuals usually is based on a repre-
sentative sample of the general population. Clinical psychologi-
cal and neuropsychological evaluation of USAF pilots, however,
requires occupation-specific normative data. These pilots are
not representative of the general population but are a highly
screened and selected group. Therefore, compiling pilot norms

COGNITIVE & PERSONALITY NORMS—Carretta et al.

may be useful to augment those compiled on the general popu-
lation. A previous study involving 5617 USAF student pilots*
showed large differences between student pilot and adult
population norms, supporting the need for occupation-specific
norms.

In several empirical studies, mean score differences in
cognitive ability across military” and civilian jobs have been
observed.'”?*3? Mean differences in personality across jobs also
have been observed.”® In addition to mean differences, it has
been observed that the variability of cognitive ability among
individuals within occupations tends to be less than that seen in
the general population and varies across occupations.”’ Several
studies have discussed the importance of using occupation-
specific norms when corrections for range restriction in predic-
tive validation research involving measures of ability'®***! and
personality.*

The problem with using nationally representative norms
with military pilots is that the scores for pilots are usually very
high. Scores can fall toward the mean of the nationally repre-
sentative sample, suggesting that no clinical issue exists in the
event of a medically disqualifying injury or illness. However,
given the generally extreme scores of USAF pilots, changes in
scores toward the nationally normed mean could indicate a
serious decrement. This decrement, although reducing the pilot
to the average range when compared to the general population,
may be an indication that flying duties will not be performed
safely and effectively.

For example, say a pilot achieves an MAB-II performance
intelligence quotient (PIQ) of 105 after a closed head injury.
While this value is in the normal range when compared to the
general population (IQs are normed to have a mean of 100 and
a standard deviation of 15), it is low (as will be shown) com-
pared to pilots and may be indicative of a loss of neurocognitive
functioning. Having MAB-II IQ scores obtained from this indi-
vidual before injury is invaluable. Similarly, a psychologically
well-adjusted pilot with a 95" percentile score on emotional
stability that falls to the 60" percentile may be showing signs of
a psychopathological condition or evidence of deteriorating
interpersonal adjustment. Moreover, the change from high to
average may forecast unsuccessful pilot behavior. Occupation-
specific norms may lead to improved psychological evaluation
and appropriate decisions regarding flying status and other
duties.

The purpose of the current study was to update the cognitive
norms published by Thompson et al. (35) and to make available
aviator-specific personality norms. Use of these tables, in addi-
tion to, or in lieu of, commercially published norms, will prove
helpful when psychologists perform clinical assessments on
pilots. This study reports on two widely-used tests, the MAB-II
(cognitive) and NEO PI-R (personality).

It should be noted that this type of undertaking is not new.
Fine and Hartman'> compiled norms on the Minnesota Mul-
tiphasic Personality Inventory (MMPID)* for USAF pilots.
These norms subsequently were transformed into a profile
sheet and used during aeromedical assessments at the Aero-
medical Consultation Service (ACS) until the ACS adopted
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Tablel. Means and SDs for MAB-II IQ Scores and Subtests. METHODS
MEN WOMEN ALL
N = 22,797 N=2192 N = 24,989 Subjects
SCORE Mean sD Mean sD Mean sp  The MAB-Il and NEO PI-R were
FSIQ 12075 6.16 11885 649 12058 619 administered to large samples
VIQ 119.35 6.71 11807 652 119.24 669 of USAF cadets and officers
PIQ 11943 832 117.12 8.18 119.23 831  selected for pilot training as part
Information 66.69 6.25 6502 651 66.54 627 of the Medical Flight Screen-
Comprehension 5953 427 59.26 4.19 59.50 426 . .
ing (MF ment prior
Arithmetic 61.29 6.74 58.82 625 6107 670 g'( _ S) a55¢88 l,e gp Od to
Similarities 6009 528 6055 466 60.10 522 Deginning Specialized Under-
Vocabulary 59.60 7.18 59.84 743 5062 720 graduate Pilot Training. The
Digit Symbol 65.75 6.77 6741 593 65.89 669 sample sizes for the MAB-II
Picture Completion 59.96 6.35 56.69 6.30 59.67 634 and NEO PI-R overlap but are
Spatial 60.20 7.00 57.71 7.30 50.98 703 ot identical. A sample of 25,514
Picture Arrangement 52.05 7.38 51.13 7.24 51.97 7.37 . leted the MAB-II
Object Assembly 60.86 570 6001 661 60.78 578  trainees completed the -

the revised version of the MMPI (MMPI-2)° in 1991. As noted
above, Thompson et al.*> published cognitive norms for USAF
pilot trainees.

Not all of the pilot trainees in the ACS database successfully
complete training.*> While individual pilot’ss baseline data will
remain useful for further assessments, aggregate data that
includes both training graduates and eliminees may need to be
used more cautiously as it may not completely reflect the per-
formance of rated USAF pilots. Those interested in differences
in test scores for successful and unsuccessful pilot trainees are
referred elsewhere ®%°

In considering the issue of fitness for duty of aviators,
Kay asserted that “there is no excuse for inexactness in the
evaluation of individuals in these safety-critical occupa-
tions”2!(P228) The current analyses attempt to mitigate one
obstacle confronted by the professionals who attempt to assess
those who are typically high functioning.

1.8

while 12,702 completed the
NEO PI-R. The samples for the
MAB-II and NEO PI-R are different for several reasons. While
participation in the cognitive portion of MFS was mandatory,
participation in personality testing was voluntary. Also, the
tests used in personality testing varied over the course of the
MES program, while the MAB-II was a mainstay in cognitive
testing. The two samples were similar in their demographic
makeup. All were college graduates or were near completion
of college when they were tested. Many had private pilot’s
licenses or had completed part of training for a private
pilot’s license including flight hours in a light aircraft. Of
those reporting demographic information, most were male
(MAB-IL: 91.2%: NEO PI-R: 92.9%). All participants were
under the age of 40 with a mean age of about 23 yr (MAB-II:
M = 228 yrs.,, SD = 2.7 yrs; NEO PI-R: M = 23.0 yrs,,
SD = 2.6 yr). Ethnic and racial distributions indicated that
most identified themselves as White (MAB-II: 84.2%; NEO
PI-R: 88.9%) and that the samples had similar proportions
of Hispanics (MAB-II: 4.0%;

NEO PI-R: 3.6%) and African-
Americans (MAB-II: 2.4%; NEO

1.6

1.4

1.2

PI-R: 2.0%). All participants were
tested at either the USAF School
of Aerospace Medicine at Brooks

City-Base, TX, or at the USAF
Academy in Colorado Springs,

1

0.8

0.6

0.4

0.2

N SDs above Adult Population Norm Mean

FSlQ viQ PIQ Inf Com  Ari Sim  Voc Dig

Fig. 1. Number of standard deviations pilot trainees differed from adult population norms for the MAB-Il composites
and subtests. Positive values indicate the mean for pilots is above the adult population mean. Abbreviations are: Full-
Scale 1Q (FSIQ), Verbal 1Q (VIQ), Performance 1Q (PIQ), Information (Inf), Comprehension (Com), Arithmetic (Ari), Similari-
ties (Sim), Vocabulary (Voc), Digit Span (Dig), Picture Completion (PicC), Spatial (Spa), Picture Arrangement (PicA), and

Object Assembly (Obj).

CO. The voluntary informed con-
sent of the subjects used in this
study was obtained as required
by U.S. Air Force regulations.

Measures

Multidimensional Aptitude Bat-
tery. The MAB'® and MAB-11"" are
broad-based tests of intellectual
ability modeled after the Wechsler
Adult Intelligence Scale — Revised
(WAIS-R;*). The 10 MAB and
MAB-II subtests are combined

PicC Spa PicA Obj
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to create three summary scores: verbal IQ (VIQ), perfor-
mance 1Q (PIQ), and full-scale IQ (FSIQ). Detailed descrip-
tions of the subtests are available elsewhere.'®!® The
full-scale IQ scores for the MAB and WAIS-R are strongly
correlated (r = 0.91;'>!%). The MAB and MAB-II require less
than 1.5 h to administer and can be individually or group
administered. Each of the subtests has a mean of 50 and stan-
dard deviation (SD) of 10. The IQ scores have a mean of 100
and a SD of 15 in the general population. Norms are based on
a sampling of nine age groups that were diverse in terms of
gender, ethnicity, race, and North American (Canada and
United States) geographic location. Test-retest reliability
for the IQ scores ranges from 0.94 to 0.98' for a retest

Table Il. Percentile Equivalents for MAB-II IQ Scores.

COGNITIVE & PERSONALITY NORMS—Carretta et al.

interval averaging 45 d. Previous research has shown that
the FSIQ score measures general cognitive ability in several
age groups.2725:373

NEO PI-R. The NEO PI-R" was designed to measure the Big
Five personality domains and the facets or traits that underlie
each domain. The five domains are Neuroticism (N), Extra-
version (E), Openness to Experience (O), Agreeableness (A),
and Conscientiousness (C). Each domain consists of six sub-
scales called facets. These domains and facets provide a
comprehensive measurement of adult personality.

The NEO PI-R was developed with the goal of being a mul-
tipurpose personality inventory useful for predicting many
criteria such as behaviors related
to illness, career interests, psy-
chological health, and coping

FsIQ viQ PIQ styles.'® Examinees are required
Raw Score Men Women All Men Women All Men Women All to respond to 240 statements
<93 1 1 1 1 1 1 1 1 1 using a 5-point Likert-type scale,
93 1 1 1 1 1 1 1 1 1 ranging from 1 (strongly dis-
o4 ! ! ! ! ! ! ! ! ! agree) to 5 (strongly agree).
95 1 1 1 1 1 1 1 1 1 . .
% : . . : ' : : : , Descriptions of the five domain
97 1 1 1 1 1 1 1 5 1 scales are provided in the test
98 1 1 1 1 1 1 2 2 > manual.”’ Internal consistency
9 1 1 1 1 1 1 2 3 2 reliabilities (coeflicient alpha)
100 ! ! ! ! ! ! 2 3 2 in a sample of 1539 men and
18; 1 1 1 1 1 1 ; g i women in a large organization
103 1 ) 1 2 2 ) 4 6 4 ranged from 0.86 (Agreeable—
104 2 2 2 2 2 2 5 7 5  ness) to 0.92 (Neuroticism) for
105 2 3 2 3 3 B 6 9 6  the domain scores and from
106 3 3 3 3 4 4 7 10 /" 0.56 to 0.81 for the 30 facets.">
18; i g i z ; 2 12 E Hg For the current study, the nor-
109 5 8 6 7 9 8 1 17 1> mative sample for adults served
110 7 10 7 9 1 9 14 21 14 as the normative reference and
111 9 12 9 12 14 12 17 24 17 the test was administered and
12 " 16 Inl 15 18 15 19 26 19 scored via computer.13
113 13 19 14 18 22 18 22 30 23
114 17 24 17 22 29 23 26 34 27
115 20 28 21 27 34 27 29 38 29 Analyses
116 24 34 25 33 40 33 33 44 34 Means and SDs were computed
117 29 40 30 38 47 38 38 48 39 for men, women, and the com-
118 34 46 35 44 >4 44 41 52 42 bined sample for the MAB-II IQ
119 39 53 41 49 60 50 46 58 47
190 % s 4 o 65 oo s o4 53 scores and subtes'ts and for the
121 52 65 53 61 70 62 56 68 57 NEO PI-R domalns and facetS.
122 58 70 59 67 76 68 61 73 63 The purpose of including com-
123 64 77 65 73 81 73 67 78 68  bined sample analyses, despite
124 /0 81 /1 /8 84 /9 2 83 /3 the predominance of men (about
12 /e g 7 & 8 & /e & 7 92%), was to assist clinicians in
126 81 89 82 87 91 87 81 89 81 >
127 85 93 36 90 93 9 85 92 85 the United States WhO must com-
128 89 95 90 93 95 93 87 94 88 ply with the requirements of
129 92 % 923 95 % 95 91 % 91 the Civil Rights Act of 1991.1
130 95 97 95 96 97 96 93 97 93 Norms based on gender, race,
131 7 % 7 A % 7 > % o religion, ethnicity, or national
132 98 99 98 98 99 98 96 98 97 .o > o .
133 99 99 99 99 99 99 98 99 08 origin are prohlblted by Section
134 99 99 99 99 99 99 98 99 98 106 of that Federal law for use in
135 99 99 99 99 99 99 99 99 99 employment selection. Percen-
>135 99 99 99 99 99 99 99 99 99

tile tables were created for men,
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women, and the combined sample to show the percentile cor-
responding to a particular scaled score for the MAB-II IQ
scores and NEO PI-R domain scores. Percentile tables for the
MAB-II subtests and NEO PI-R facet scores are not provided
due to space limitations, but are publically available else-
where.”>** It should be noted that due to the much higher pro-
portion of men in the samples (MAB-II: 91.2%: NEO PI-R:
92.9%), the combined sample statistics and percentile tables
largely reflect the male norms. The combined norms are pro-
vided for completeness, but the gender-specific norms may be
more informative for researchers and practitioners.

RESULTS

Multidimensional Aptitude Battery

Table I summarizes the means and SDs for the MAB-II IQ
and subtest scores for males, females, and the combined sam-
ple. Test scores for the pilot trainees were severely range
restricted compared to the normative values where the means
and SDs are 100 and 15 for the IQ scores. The mean 1Qs for
males, females, and the combined sample were about 120

Table lll. Means and SDs for the NEO PI-R Domain and Facet Scores.

(about 1.33 SD above the normative mean) and the variances
of the scores were much less than the normative values. For
the FSIQ score the variance for the combined sample of train-
ees was about 17% of the normative value. For the subtests
where the normative population mean and SD are 50 and 10,
on average the means for the combined pilot trainee sample
were about 1 SD above the population norm, and the variances
relative to population values ranged from 18.1% (Compre-
hension) to 54.4% (Picture Arrangement). The largest differ-
ences between the pilot and population norms were for the
Information (M = 66.54) and Digit Symbol (M = 65.59) sub-
tests. The smallest was for Picture Arrangement (M = 51.97).
The pilot trainee score distributions were clearly different from
the general population norms for both mean performance
and variability of performance.

Cohen'! characterizes standardized mean score differ-
ences (d) between groups of 0.2 as small, 0.5 as medium, and
0.8 or larger as large. With the exception of Picture Arrange-
ment, all mean score differences between the pilot trainees
and the normal population were in the large range. Fig. 1
graphically illustrates the number of SDs the pilot trainee
means differed from those of the adult population.

There were small gender dif-
ferences in mean MAB-II test

scores. Although there are

MEN WOMEN COMBINED .
DOMAIN/FACET Mean SD Mean SD Mean sp  Instances Wh?re the mean for
Neuroticism (N) 4664 930 4563 9.89 4657 o35 ~ women was higher than that for
Anxiety 4725 932 4665 933 4721 93, menon the subtests, men scored
Angry/Hostility 4844 9.86 4781 9,68 4840 985 1-2 points higher on all three
Depression 4649 818 4569 878 4644 822 1Q scores. The difference of 1.9
e R T I TR A ] DO for men and women on
mpulsiveness b . b b 3 it
Vulnerability 42.70 862 41.99 842 4265 geo the F SIQ score would be only
Extraversion (E) 5747 965 5697 997 57.41 968 0.12 SD in the normal popula-
Warmth 5209 964 5209 10.28 5208 968  tion where the SD is 15, but was
Gregariousness 55.66 10.13 54.97 11.19 55.59 1022 0.31 SD in the pilOt sample
Assgrltweness 58.25 9,36 59.25 9.17 58.31 934 where the SD in the combined
Activity 57.81 8.72 58.79 8.35 57.86 8.70
Exciternent-Seeking 6202 827 6221 837 6201 goo sample wasonly 6.19.
Positive Emotions 5438 10.06 56.79 9.70 5453 10.05 Table IT shows the percentile
Openness to Experience (O) 50.20 10.09 55.63 9.82 50.59 1016  corresponding to a particular
Fantasy 52.09 10.52 55.21 10.15 52.32 1052 scaled score on the MAB-II IQ
Aesthetics 4381 1046 5202 1075 4905 1051 scores for the male, female, and
Feelings 52.29 11.02 54.06 9.67 5240 10.94 . .
Actions 5191 1051 5520 1044 5215 1054 combined samples. Percentile
Ideas 5394 1039 5774 971 5422 1038 tables for the MAB-II subtests
Values 4648 10.17 5262 1055 4691 1032 are available online in King
Agreeableness (A) 4418 1057 4314 1041 4412 1056 et al.?* By way of example, a
Trust 4950 1047 5026 1141 4957 1055 male pilot with a scaled VIQ
Straightforwardness 4791 10.32 4744 9.96 47.88 10.31 .
Altruism 5272 980 5162 1067 5263 986  SOT€ dOf 105 would be in only
Compliance 4551 1128 44,10 1055 4541 1123  the 3" percentile of pilot train-
Modesty 4742 1062 46.83 1158 4738 1069 ees (1.61 SD below the pilot
Tender-Mindedness 46.64 993 4492 10.74 46.50 999  mean of 120 using the pilot SD
Conscientiousness (C) 5493 10.15 54.34 10.65 54.88 10.19 of 6.19), but would be above
Competence 55.85 9.17 55.76 9.53 55.84 9.20 d .
Order 5067 1031 5068 1086 5068 1034 average (63" percentile) for the
Dutifulness 5297 9.09 5138 9.86 5286 916  normal” population (0.33 SD
Achievement 59.22 921 59.56 9.75 59.22 925 above the normal population
Self-Discipline 5264 9.56 5251 9.77 5263 957  mean using its mean of 100 and
Deliberation 5067 1027 50.74 968 5068 1022

SD of 15).
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norms. The severe range restric-
tion on cognitive ability provides

support for the need for special-
ized norms for pilot trainees.

This result is not surprising as
pilot trainees are directly selected

on indicators of cognitive ability
such as college entrance exams,

completion of a college degree,

and scores on cognitive ability
tests used for officer commis-

sioning and pilot training quali-
fication. The amount of range

restriction for pilot personality
norms relative to the adult popu-
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lation is relatively small com-
pared to cognitive ability. The

N E 0O

Fig. 2. Number of standard deviations pilot trainees differed from adult population norms for the NEO PI-R domains.
Positive (negative) values indicate the mean for pilots was above (below) the adult population mean. Abbreviations
are: Neuroticism (N), Extraversion (E), Openness (O), Agreeableness (A), and Conscientiousness (C).

NEO PI-R

Table III summarizes the means and SDs for the NEO PI-R
domain and facet scores. Pilot trainees differed from popula-
tion norms by about 0.5 SD on 4 of the 5 domain scores. Com-
pared to the population norms (M = 50, SD = 10), the USAF
pilot trainee means were elevated for Extraversion (E) (M =
57.41) and Conscientiousness (C) (M = 54.88), but lower for
Neuroticism (N) (M = 46.57) and Agreeableness (A) (M =
44.12). They were about the same for Openness (O) (M =
50.59). Fig. 2 displays the differences between the mean scores
for the pilot trainees versus the general population norms for
the domain scores. On the facet level, the largest deviations
from the population norms occurred for N - Vulnerability (M =
42.65), E - Assertiveness (M = 58.31), Activity (M = 57.86),
and Excitement Seeking (M = 62.01), and C - Achievement (M =
59.22). It is interesting to note that whereas pilot cognitive
scores were much less variable than the adult population norms,
pilot personality scores [SD for domains ranged from 9.35 (N)
to 10.56 (A)] showed similar variability to those in the adult
population where the SD is 10.

With the exception of Openness to Experience, where the
mean was moderately higher for women (d = 0.54), all domain
score gender differences were small.'! Due to their length, tables
showing the percentile corresponding to a particular scaled score
on the NEO PI-R domains and facets for the male, female, and
combined samples could not be provided here. They are available
online in King et al.”?

DISCUSSION

Pilot trainees have elevated cognitive ability scores coupled
with lower variability relative to general population adult

reason personality scores are less
range-restricted is that there are
no direct pilot selection proce-
dures for personality. Personal-
ity may exert influence indirectly
through self-selection, completion of college, and command-
er’s ratings. This indirect measurement yields small mean dif-
ference and small variability differences compared to the
general population.

The elevated mean (120 vs. 100) and lower variability
(6.19 vs. 15) for IQ for USAF pilot trainees relative to the adult
population has clinical consequences. The population-specific
norms (means and SDs) for pilot trainees provide context for
the interpretation of test scores and any deviations from the
mean IQ. While a pilot with a measured IQ of 108 is approxi-
mately 0.5 SD above the general population (using the general
population mean and SD as a reference), they are approxi-
mately two SDs below the mean pilot IQ (using the pilot mean
and SD as a reference).

As previously noted, not all pilot candidates selected for
USAF pilot training successfully complete training.’> About
18% fail for a variety of reasons, including academic, poor fly-
ing performance, lack of motivation (self-elimination), and
medical. While data for individual pilots will remain useful
for future assessments, aggregate data reported in this study,
which includes scores for both training graduates and elimi-
nees, may need to be used more cautiously as it may not be
completely representative of pilots who successfully com-
pleted training. Comparison between pilot training graduates
and eliminees show a mean difference in full-scale IQ of less
than 2 points. Those who fail USAF pilot training are rela-
tively high on cognitive functioning comparted with the
general adult population. Interested readers are referred to
publications that address differences in MFS test results
between those who were successful in training and those who
were not.>?® For example, the traits of conscientiousness and
confidence are associated with higher class rank while the
traits of negativity, anxiety, depression, and affective lability
are associated with lower class rank.?

A C
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There are two approaches to conduct clinical assessments of
pilots seeking a waiver for return-to-duty following an injury or
illness that may have resulted in impairment. One method is to
develop an individual registry for each pilot against which
future testing might be compared. The U.S. Air Force uses this
approach, collecting baseline cognitive and personality data
during Medical Flight Screening. Pilots are retested during a
return-to-flying status evaluation and their performance is
compared with baseline scores collected prior to pilot training
to determine whether any changes have occurred. Individual-
ized (pre/post) comparisons result in more reliable return-to-
flying duties decisions as pilots typically evidence very high
cognitive functioning, especially compared to general popula-
tion norms, and may remain so even after a neurological event
or injury.**

Although comparison to an individual’s premorbid baseline
scores is ideal, such an intraindividual comparison is not always
possible. Baseline data may not have been captured, or access to
the baseline data may not be immediately available. In these
situations it is far preferable to use occupationally specific
norms as opposed to those complied from the general popula-
tion. For example, clinicians should use occupational (aviator)
norms, although cautiously, when assessing aviators or aviator
applicants from outside the USAF for whom baseline norms are
not available because they were not captured. Similarly, it is
more clinically advisable and justifiable to compare the now
relatively rare USAF aviator for whom baseline data are not
available, for whatever reason, to their USAF aviator peers
rather than to the general population. As noted by Barto, Chap-
pelle, King, Ree, and Teachout,*®!? “Air Force pilots are a
highly selected group whose scores are quite different than the
general population, suggesting that clinical evaluations might
be quite different if only the normative population was used as
a comparison group.”

Clinical methods for the neuropsychological assessment of
pilots without premorbid cognitive and personality assessments
focus on the comparison of an individual pilot’s test scores to
norms for a reference group. As has been demonstrated, spe-
cialized reference group norms are needed for pilots in order to
make accurate assessments as they differ markedly from the
adult population.
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