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SUMMARY PAGE

THE PROBLEM
X

Alrsickness in Naval Flight Officer (nonpilot) training squadrons
can be considered to be a significant biomedical risk having both direct
and indirect influence on the cost ¢f training aircrew personnel. During
flight, airsickness can degrade student performance and sometimes neces-
sitate repeat hops to achileve training objectives. Additional dollar
costs also result when students attrite because of airsickness, with
these costs rising rapidly when the attritions occur late in the training
program or even later in fleet assigzmments. Currently, there are few
operational data available to describe either the actual incidence or
resulting costs of the airsicknens risk in these squadrons, and hence,
there is insufficient information available for flight surgeons and
medical boards to make decisions concerning disposition of airsick
individuals. 1In addition, validated biomedical tests of motion sickness
susceptibility to screen and select aircrew candidates best suited for
fleet assignments involving different degrees of motion stress are not
yet available.

FINDINGS

A longitudinal study has been initiated of airsickness problems in
the primary, secondary, and type-~specific fleet readiness (RAG) squadrons
comprising the complete Naval Flight Officer (NFO) ‘Iraining Program.
Flight data, based upon both ins‘ructor and student judgments of airsick-
ness severity, are being collected in the primary and secondary squadrons
on an individual-student basis. In addition, a iarge segment of the
sample population has been exposed to several prototype laboratory tests
of motion sensitivity which wi.: be related to the subsequent flight
data. The data will define the incidence and severity of airsickness in
the individual squadrons, and also serve as operations-based validation
criteria for establishing the relative merit of the different components
of the laboratory test battery.

This report deals with airsickness incidence in the current flight
syllabus of Advanced Squadron VT86-AJN where NFQO students are trained to
perform various weapons uvperation and navigation duties. A previous
report described the airsicknes~ problem for the same squadron flying 2
different syllabus which was changed to its present form in 1979.

Flight data collected from 1,552 i0ps .lown by 92 students in the new
syllabus indicate that airsickness occurred on approximately 13 percent
of the total hops flown, vomiting occurred on 4.6 percent of the total,
and performance degradation caused by airsickness occurred on 5.5 percent
of the total. Approximately 71 percent of students reported being
airsick on at least one flight, 36 percent reonrted vomiting on one or
more flights, and 41 percent considered their inflight performance to
have been degraded by airsickness on one or more hops. These figures
indicate a slightly higher incidence of airsickness in the current, as
compared to the previous, flight syllabus of this squadron. As with thd
previous reports of ttF . series, the results of several brie motion
reactivity tests to which a large segment of the population was exposed
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are presented and various comparisons made between different stydent
subpopulations based upon the flight and laboratory test data.
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:}k/ INTRODUCTION

This is the fifth in a series of research reports dealing wich a
longitudinal study of airsickness in Naval Flight Officer (NFO) students
being trained for a variety of nonaviator flight assignments in fleet
squadrons., The study, described in detail in the first report (3) of
the series, was designed to investigate the incidence and severity of
alrsickness experienced by a sample of the NFO population on an individual-
student basis as they progress through the basic (primary level), advanced
(secondary level), and fleet readiness (commonly referred to as RAG)
squadrons comprising the NFO training syllabus. The study also relates
the airsickness data collected in the flight environment to the perform-

_ ance of the students on several motion reactivity tests which were

t presented to a large segment of the total sample population prior to

! their beginning flight training. The long-term objective here is to
utilize the inflighc airsickness data as validation criteria t~ measure
the relative effectiveness of the motion reactivity tests in identifying,
on an a priori basis, both those students who are highly susceptible to
airsickness and those students who rarely experience the problem., The
inflight airsickness data thus serve this test validation function as
well as defining the magnitude of the airsickness problem within each
training squadron.
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! In the secogﬁ\report of the series (4), airsickness data were
‘ presented for 134 NFO students receiving advanced/secondary training in
Squadron VT86--AJN. That student group flew a total of 1,833 documented
hops in a flight syllabus composed of 14 separately identified hops.
! Midway in the study, the Squadron VIT86-AJN flight syllabus was restructured
: and expanded to i8 hops. This report deals with the airsickness reported
by a second NFO student pupulation (92 students) receiving flight training
\ in the same squadron but under the new (current) flight syllabus conditions.
The statistical tests used to analyze the airsickness data are, in
general, identical to those used in the first report. The intent of
these tests is to give preliminary insight into the relative strength of
different flight and laboratory response measures in identifying differ-
ences that may exist between different student subpopulations. To
facilitate reader comparison of the results associated with the new and
old flight syllabi, the layout of the associated statistical tables and
figures presented in this report closely duplicates the tables and
figures of the first VIB86-AJN report (4). The reader is referred also
to the initial report (3) of the series for many of the procedural and
analytical details not presented in this follow-up report.

PROCEDURE

A block diagram of the different training pipelines currently
followad by NFO students before assigmment to the fleet squadrons is
preser ted in Figure 1. Thls report deals with the airsickness problem
. in Squadron VT86-AJN where NFO students receive advanced/secondary

flight training in preparation for a variety of nonpilot duties performed
¥ aboard sttack and antisubmarine warfare aircraft. In chis squadron,
students are trained in borh TA - 4J and T-39D aircraft {photographs of
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Figure 1

Block diagram showing training pipelines followed by Naval Flight Officer students beginning

with basic training #nd progressing through various advunced and fleet readiness (RAG) quad-

rong before receiving fleet assignments. Th.: report deals with airsickness incidence in

Advanced Training Squadron VT86~AJN under a new flight syllabus tha® was phased in during the
1978-1979 period.



which are shown in Figure 2), with the majority of the hops involving
the latter aircraft., Brief descriptions of the 18 hops comprising the
new (current) syllabus are ;resented in Appendix A. Upon completing
advancad/secondary training, the VIB86-AJN students receive additional
t,pe-specific ¢training in fleet readiness squadrons (commonly referred ;
to as RAG squadrons) before being assigned to an operational fleet

squadron.

3 ! To document the incidence and severity of airsickness experienced

b by the VI86-AJN students, the questionnaire developed for the initial ]
study (3) was agaln used. One questionnaire was completed for each hop ]
flown, with separate sections provided for student and instructor evalu~

[ ations of the student's airsickness reactions. Upon completion of his :
questionnalre, the student folded and sealed the form so tihat the instructor's i
ratings were made independently. Ffor the student questionnaire, the key
elements were four forced-choice ratings of airsickness experienced
during the flight, number of times vomiting occurred, flight performance
degradation as a result of airsickness, and any nervousness experienced
before or during flight. A fifth item requested a yes or no answer
coucerning the use of airsickness medication on the hop. The instructor

also provided ratings of the same airsickness, vomiting, performance

degradation, and nervousness parameters rated by the student. In addition,

the instructors were asked to rate the roughness of flight; i.e., atmospheric

turb. lence encountered on the hop.
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The motion reaciivity test data presented for this population o
students were collected prior to the time the NFO students began their
basic/primary training in Squadron VT10. Brief descriptions of these
tests are provided in Appendix B, with related references that provide
more detailed information on test techniques and procedures. The gen-
eral methrds uced in the computer storage of these motion reactivity
test data and the related flight airsickness data are outlined in the

first report (3) of the series.

RESULTS AND DISCUSSION

T b s A i o

A total of 1,552 validated airsickness questionnaires involving 92
VI86-AJN students were collected during this phase of the longitudinal :
study. As indicated in Figure 1, of the total of 97 students for which %‘
flight data were available, 80 (86.9 percent) gradvated from thc squadron, f
while 12 (13.0 percent) of the students attrited before completing
training. (This attrition rate is about the same as that noted in the
first VI86-AJN report [4].) Of the total number of attrites, one student
dropped out of the program at his own request, and the remaining 11 were
diamissed as a result of inadequate academic or flight performance,

The study results are reported and discussed under eight diiferent
subheadings in general conformance with the format used in the first
. VI86-AJN report (4). In the first section the data derived from the
student and instructor questionnaires are used to define the incidenrce
F and severity of airsickness on each of the hops comprising the Squadron
VIB86-AJN syllabus (post-1978). In the second section the questionnaire
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Figure ¢

Photographs of the TA-4J (top) and T39-D (bottom) afrcraft used in the Squadaren VT86-AIN
flight svllabus.
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data are discussed in relation to the contribution of stidents experienc-
cing repeated airsickness to the over-all airsickness incidence figures.
In the third section unweighted and weighted airsickness indices are
developed on an individual-student basis to quantitatively define the
airsickness experiences of tue squadron population as a whole. That
section also includes statistics descrihing the performance of the
students who received laboratory motion reactivity tests before they
began NFO training. The fourth section provides a brief comparison of
the airsickness indices and laboratory test scores of the students who
graduated from the squadron with those of the students who attrited
prior to graduation. The fifth section utilizes the flight indices to
both define and compare the performance of nonsusceptible student groups
with the most susceptible student groups within the over-all population.
The sixth section presents a rank correlation matrix analysis of the
relationships found to exist between and across the different flight
indices and laboratory test scores. The seventh section ccmpares the
VI86-AJN advanced squadron airsickness indices +:ith the VT10 basic
squadron indices of the same students. The luast sectiorn compares the
flight and laboratory data produced by the student population of this
study who flew the new/current VI86-AJN syllabus with the same form of
data produced by the student population of the original! VI86-AJN study
(4) who flew a different syllabus,

AIRSICKNESS INCIDENCE AND SEVERITY: INDIVIDUAL-HOP BASIS

The airsickness and related response measures derived from the
questionnaires are tabulated in Table I for each of the 18 hops com-
prising the VT86--AJN syllabus. The table contains separate listings for
the student and instructor ratings of the incidence and relative mag-
nitude of the four principal response measures of the study; i.c.,
airsickness, vomiting, inflight performance degradation causcd by
alrsickness, and nervousness. For each of those measures, four per-
centage values corresponding to classifications present, mild, moderate,
severe are presented for each of the 18 hops. Each datum below a given
hop name (see Appendix A for a brief description of each hop) represents
the percentage of the total number of hops flown of the given type where
the denoted response occurred. The first datum presented for a given
responsc, e.g., ''Alrsickness-Present,'" 1s the percentage of the hops
where airsickness was present without qualificatfon as to the magnitude
(mild, moderate, or severe) of the response. The three subsequent data
describe the percent incidence of mild, mode: ate, and severe ratings,
respectively, for the denoted questionnaire item. 1In the case of the
vomiting measure, the breakdown 1is based upon the nuuwoer of times the
response occurred on a given flight. The student questionnaire tabula-
tion also contains a line item describing the percent incidence of
flights where the students reported that airsickness medication was
used. In the instructor tabulation, separate listings are provided for
flight turbulence and a breakdown of the grides issued on a given hop.
The datz presented in the "Total" column at the extreme right in the
table represent the percentage of the total number of hops flown (1,552)
where tha denoted responses were present.
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As indicated in the "Total" column of Table I, the VI86-AJN students
reported that airsickness was present on 13,1 percent of the total hops
flown during training in thils squadron, vomiting occurred on 4.6 percent
of the total hops, and inflight performance degradatiou due 1o airsick-
ness resulted on 5.5 percent of the hops. These data indicate that ai.-
sickness assoclated with the new VI86~AJN flight syllabus was of greater
magnitude than that with the old syllabus, where the students reported
(4) incidence figures corresponding to those above of 8.6, 3.7, and 3.4
percent, respectively. The corresponding instructor~based data for the
new and old flight syllapl also reflect a higher airsickness incidence

in the new syllabus.

To illustrate the relative magnitude of the airsickness problem
anong the different hops comprising the Squadron VT86-AJN flight syllabus,
selected elements of Table I have been plotted in Figures 3 through 9.

In taiese figures, each hop is identified with an abbreviated code that
js exrlained in Appendix A. The hop name-labeling sequence in these
figures reading from left to right follows, in general, the sequence
that the students flew the hops, although there were variations from
student to student. The one exception in the labeling sequence is the

D series of hops where D1 was flown before D2.

The distribution of the basic flight data available for analysis
for each hop is depicted in Figure 3 where the number of questionnaires
cullect.1 for a given hop is expressed as the percentage of the total
number (1,552) of questionnaires received. Variations in the exact
number of questionnaires received per hop are due to iess than 100
percent return, which was partially compensated by repeat hops flown bv

some students.

in Figure 4 the student and ins:ructor ratings of airsickness are
compared for each hop. Figure 4A plots the incidence of airsickness,
regardless of degree of severity, that cccurred on a given hop as fhe
percentage of the total hops flown where airsickness was present.
Figures 4B, 4C, and 4D depict the percent incidence of hops where air-
sickness was present to a mild, moderate, and severe degree, respec-
tively. Figures 5, 6, and 7 represent equivalent plots of the incidence
of vomiting, inflight performance degradation due to airsickness, and
nervousness, respectively. A comparison of the relative level of the
student and instructor judgments in these four figures indicates the

N ey
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general trend for the instructors to underestimate the students' esti-
mates of their own reactions. As indicated in Figure 4A, the first hop

of the syllabus, LL1, resulted in airsickness on approximately 28 percent
of the flights based upon the student ratings. Airsickness incidence
decreased to approximately 17 percent on LL2 and then fell to a relatively
low level on the following ten hops. These first twelve hops were all
flown in the T39-D aircrafi. However, when the D and ATM series of hops,
flown in the higher performance TA-4J aircraft, were enrnountered, airsick-
ness incidence rose sharply, reaching a peak level of 50 percent on

ATMl. These hops, involving TA-4J familiarization and demnnstratiom of
advanced tactical maneuvers, also resulted in a high incidence of vomiting
compared with that which occurred oa LL1. As shown in Figure 54, vomiting
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Nt of relative distribution of airsickness questionnaires recefved waring the study as a
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ponds .0 penesal ro fhe sequerce that the ctudents flew the hops, although there were excep-

tions within ecach hop series.

was reported by the students co have ocrurred on nearly 28 percent of
the AIM1 hops.

Figure 8 is a ploc nf the percent incidence of airsickness medi-
cation usage as reported by the students. These data indicate a rel-
atively low dependence on ma«lication during the early phase of training
followed by a significan: incresse at the time of the D and AT series
of hops. As stated previously (3-6), this r~ported usage of medication
dur ing the mid-to~late phases of the flight syllabus requires further
investigetion since this practice tends to allow alrsick susceptibles to
continue in the program without the natural screening or attrition that
might occur without medication.

The instructor ratings of turbulence shown in Figure 9 indicate a
higher degree of roughness of wir for the ATM series of hops as compared
to the cther hop serizs in the svilabus. As has been mentioned pre-
viously (3-6), this probably arises from the wording used in the question-
naire ltem dealing with the roughress of air encountered on a given
flight. As a result of the inclusion of the words, ‘'pilot technique,"
in the question, some instructors were led to rate a given hop in terms
of the flight forces produced by the maneuvers associated with the hop,
rather than the atmospheric turbulence or buffeting that was present.
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Figure 5

Comparison of student and instructor 1atings of vomiting incidence as a function of the

individual hops. The percent incidence of hops resulting in students vomiting one or more
times 1is shown in A; the iacidence of hops where the students vomited one, two, three, or
more times is shown in B, C, and D, respectively. Vomiting incidence was greatest toward
the end of the syllabus.
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Comparison of studznt and instructor judgments of student nervousness before or during a
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Figure 8
Percent incidence of flights where students reported using alrsickness medication., This
squadron reported little usage of medication untfl lite {n the syllabus when the Doand ATM

series of hops were flown.

) In the previous report., (3-6) dealing with airsickness incidence in
Squadrons VT-10 and V1-86, it was observed that certain hops flown near
the end of the flight syllabus produced relatively high airsickness
incidence. This finding was used to emphas‘ze the point that adaptation
effects cannot be deduced from a simple analysis of airsickness as a
function of the number of hops flown within a given squadron. That is,
airsickness incidence, at least for the NFO population, did not continu-
ously decrease as the students progressed through the flighl syllabus,
The airsickness data for the D and ATM series of hops ieiivct the same
trend for this squadron. Again, these results suggest thit conclusions
concerning airsickness adaptation must be carefully weighod in relation
to tae morl . stress level of each hop within a given flight syl)abus.

K- i

AIRSICKNESS INCIDENCE AND SEVERITY: STUDENT FREQUENCY ANALYSIS

The flight data were also analyzed to establish the number of
students who experienced a given response a repeaied number of times
during the course of their training. Table II is a tabulation of the
results of this analysis for each of the principal questionnaire responses.

- Each datum in this table below a given column heading denotes the percent-
age of the total number of students who experienced a given response the
number of times indicated by the column header. For example, the ¢ita
presented in the first row of Table II indicate that 17.4 percent of the
students reported experiencing airsickness on only one hop, 16.3
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percent reported belng airsick on two hops, et cetera. The total column
at the extreme right in the table denotes the percentage of the total
number of students who experienced the given response one or more times.

These total data indicate that 70.7 percent of the students reported
being airsick on one or more flights during their VIB86~AJN training,
35.9 percent reported vomiting on one or more flights, and 41.3 percent
reported inflight performance degradation due to airsickness on one or
more flights. These values are larger than those experienced ly the old
syllabus VI86-AJN students (4) who had corresponding figures of 55.2,
28.4, and 30.6 percent, respectively.

To emphasize the multiple contributions of a small number of students
to t.ie over-all airsickness problem, the airsickness, vomiting, per-
formance degradation, and nervousness data derived from both the student
and instructor responses have been plotted in cumulative frequency
distribution form in Figures 10A, B, C, and D, respective'!y. In these
figures, the deviation between the student and instructor distributions
reflects the instructors' tendency to underestimate the presence of a
gilven response, using the student judgments as reference. This applies :
to all variables except the overt symptom of vomiting, where the instructor
and student distributions (Figure 10B) had good corresp~ndence. The
percentage of the total number of students who never reported experienc-
ing a given response 1is represented in these figuires by the intersection
of the distribution curve with the ordinate axis. That 1is, 29 percent
of the students reported never being airsick, 64 percent reported never
vomiting, 59 percent reported never suffering from inflight performance
degradation due to airsickness, and 21 percent reported never experien-
cing nervousness prior to or during flight.

From these distribution data, it can be shown that 50 percent of
the hops where airsickness occurred was accounted for by approximately
12 percent of the total number of students; 50 percent of the hops where
vomiting occurred was accounted for by 9 percent of the students; 50
percent of the hops involving inflight performance degradation was ‘
accounted for by 11 percent of the students; and 50 percent of the hops
where nervousness occurred was accounted for by 7.5 percent of the
students. As mentioned previously (3) the long-term objective in the
development of tests to predict airsickness susceptibility must center
on the identification of those individuals falling into the upper part,
e.g., the upper decile, of the Figure 10A, 10B, and 10C distributions.

Normalized cumulative frequency distributions of the same form are
also plotted for student reports of medication usage in Figure 11A and
for instructor ratings of turbulence in Figure 11B. The significance of
the medication plut 1s that only 15 (16.3 percent) of the 92 squadron
studenty reported using medication at some time during training. Of
these students, 1l used medication on three or less flights, two on four
flights, and two on five flights. As with the previously reported
squadron data (3-6), the incidence of medication usage shown in Table I
and plotted in Figure 8 was accounted for by a relatively small number
of students. The turbulence distribution data of Figure 11B continue to
show that the repeated exposure co roughness of air is more evenly
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Normalfzed cumulative frequency distribution of students exariencing airsickness (A), vomit-
ing (B), inflight performance degradation (C), and nervousness (D) a different number of times

during the course of their flight training in this squadron based upon both student (solid

line) and {unstructor (dashed line) data.
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Figure 11

Normalized cumulative frequency distribution of students uti)izing medication on a repeated ©
basis (A) and students experiencing turbulence or roughness of air on one or more flights (B). [
As with all other squadrons studied, only a small percentage of the total student population

used alrsickness medication,

distributed over the population.

INDIVIDUAL STUDENT PERFORMANCE: AIRSICKNESS INDICES

Unweighted and weighted indices were calculated for the principal
components of the airsfckness questionnaire data, using both the student
and instructor ratings. The indices allow comparisons to be made among
different squadrons and among different student subpopulations within
given squadrons. In addition, they are intended to serve the further
function of relating an individual's performance during basic training
with subsequent performance in advanced and fleet readiness (RAG) squad-
rons. As outlined in the fir-t report (3), five unweighted and five
welghted indices were calculated for each student, using the afrsickness,
vomiting, performance degradation, nervousness, and medication usage
components of the student questionnaire as measurement references.
Similarly, for the instructor data pertafning to the same student, five
unweighted and five weighted indices were calculated, using the same
measurement references, with the one exception of substituting the
instructor rating of turbulence for the student report of medication
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usage. Flight indices were not calculated for those students who sub-
mitted less than four questionnaires during the study period.

The methods used to calculate the indices were keyed to structuring
a computer data storage file for each student that contained a sequen~
tial tabulation of all questionnaires collected from the student during
the course of his squadron training. The unweighted indices were cal-

culated from this file as

4 a
1) RESPONSE INDEX (UNWEIGHTED) = Do- F;;:g; N5e8§§22§t§‘§§§i§“°ed x 100

where no weight was given to the severity of the respunse; i.e., attention
was given only to the fact that a response such as airsickness c-curred

on a flight without regard to its mild, moderate, or severe degree of
magnitude. Accordingly, the unweighted indices simply represent the
perczntage of the flights flown by the student where the denoted response
such as alrsickness occurred. This method of calculation of the unweighted
indices was applied to each of the five student questionnaire responses
and to each of the five instructor responses, as listed above,

The weighted indices calculated for the same ten questionnaire
responses were based upon the assigmment of a linear weight of 0, 1, 2,
3 to the four magnitude ratings associated with all but the medication
usage item, For example, if a student reported that he was not airsick
on a hop, he would have a response rating of 0.0 for this particular
flight; a student who reported either mild, moderate, or severe airsick-
ness was given a response rating of 1, 2, or 3, respectively, for a
particular hop. These response ratings were summed for all of the hops
flown by a given student and used to calculate a weighted index that was
normalized to have a maximum value of 100 as follows:

Sum (Individual Flight Kesponse Ratings) . 100

2) RESPONSE INDEX (WEIGHTED) = Total No. Flights Flown 3

To illustrate, a student who was never airsick during training would

have a weighted airsickness response index of 0.0; a student who was
severely airsick on all of hig flights would have a correspcnding weighted
index of 100.0; a student who was mildly airsick on 50 percent of his
flights would have an index of 16.7; and a student who was severely
airsick on 50 percent of his flights would have an index of 50.0. In

the case of the medication usage question, a response rating of 0 was
assigned to the item if medication was not used on the flight, and 1 if
used. The wveighted index was also normalized to have a maximum value of
100.0, thus resulting in the unweighted and weighted indiceg for this

one item being identical.

The resulting group statistics for the response indices of the VT-
86-AJN students are presented in Table III. Statistical parameters
listed for each response variable include the group mean, standard
deviation of tho observations, standard error of the mean, minimum and
maximum values observed, group median, the total number of observations
(students) in the data base, and the Kolmogorov-Smirnov deviation statistic.
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Table IIT

; Statistical listing of the flight response indices and laboratory test scores for the
Squadron VI86 -AJN study population. Data presented for each response variable include
the mean, standard deviation, standard error of the mean, minimum, maximum, median,

and total number o! students. In addition, the deviation-statistic associated with

the nonparametric Kolmogorov-Smirnov one-sample test of goodness of fit of the distribu-
g tion of the observed data to the distribution of an equivalent theoretical Gaussian
population is listed at the right.

; RESPONSE VARIABLE STATISTICAL PARANETERS
E NO DESCRIPYION MEAN S.DEY. S.ERR. NMIN MAX NMEDIAN N DEVY
‘ 1 S~-AIRSICKNESS INDEX-UN 13.6 13.3 1.4 .8 33.8 11.1} 86 1490
? 2 S~VOMITING INDEX-UV 4.8 8.6 .9 .8 350.0 .9 86 .318%
: 3 S~P.DEGRADATION INDEX-UM 5.7 9.0 1.0 .8 46.2 . @ 86 .310
:‘ 4 S-NERYOUSNESS INDEX-UW 31.5 29.7 3.2 .8 180.0 22.5 86 . i94
; S5 S-MEDICATION INDEX-UM 2.5 $§.3 . ? .8 29.4 .9 86 .468
1 6 S-AIRSICKNESS INDEX-V 6.8 6.2 . ? .e 235.6 3.7 86 .1608
f 7 S~-YOMITING INDEX-W 2.6 4.7 .5 .8 21,7 e 86 .3%
. 8 S-P.DEGRADATION INDEX-V 2. 4 4.3 - .8 23.1 .9 66  235¢
f 9 S~NERYOUSNESS INDEX-VU 11.8 11.6 1.3 .0 47.2 7.8 86 .19%
* 13 S-MEDICH ION INDEX-W 2.3 6.3 . ? .9 29.4 .0 86 .460
E 11 1-AIRSICXHESS INDEX-UM 6.9 9.9 1.0 .9 358.0 4.3 86 .22¢
12 I1-VOMITING INDEX-UM 4.3 8.7 .9 .8 508.0 ] 86 348
13 1-P . DEGRADATION INDEX-UM 3.7 6.7 .7 .9 33.3 .8 86 .379
14 I-~NERYOUSNESS INDEX-UM 12.9 11.6 1.3 .9 63.8 10.0 86 .13¢
{5 I1-~TURBULENCE INDEX-UVY 27.3 13.2 1.4 .8 39.1 27.8 86 .07
16 I-AIRSICKNESS INDEX-U 3.1 4.8 .9 .8 23.2 1.4 86 .23%
17 1-~VOMITING INDEX-V 2.2 4.4 .3 .9 20.3 e 86 .34
18 1-P.DEGCRADATION INDEX-W 1.6 3.4 .4 .8 22.2 .9 86 .37¢
19 1-NERYOUSNESS INDEX-V 4.7 4.3 .3 .9 23.3 3.6 86 179
280 I1-TURBULENCE INDEX-V 12.3 6.4 .7 .8 29.0 12 4 86 .@8
21 aCADEMIC GRADES-BASIC 49. 9 8.0 .8 31.3 64.0 Se. 8 92 .04
22 FLIGHT GRADES-BASIC 3.0 .9 .9 3.0 3.1 3.0 92 .17
23 THSQ1-KS HISTORY:.PART 1 7.2 8.6 1.3 .8 33.8 4.3 4% . 200
24 THSQ2-MS HISTORY: PART 2 4.9 7.2 1.1 .9 27.9 .8 43 .28%
23 THASG3-MS HISTORY:. SUM tz. 1 12.3% 1.9 .8 S51.686 18.3 43 . 21¢
26 TSANX-STATE/ANX. QUEST. 30.6 8.2 1.2 20.8 S4.8 28.3 44 16
27 TTANX-TRAIT/AMX QUEST. 29.3 6.6 1.8 20.8 52.0 28.@ 44 13
28 TBYDY-BVYDT TIME OF DaY 8.9 .9 1 7.7 13.9 8.8 43 14
29 TBYDR-BYDT RATER 14.9 6.6 1.0 7.8 36.8 13. 9 45 17?
36 TBYDS-BYDT SELF-RATING 13.9 6.8 1.0 56 36.0 t1.8 43 200
31 TBVDP-BVYDT POST-RATING 4.4 18.3 1.6 .8 48.0 1.8 44 . 32%
32 TYYSP1-VYVYIT STATIC-RIGHT 121.5 18.1% 1.3 90.08 1.9.0 12¢6.0 43 . 235¢
33 TVYSPZ-VYVYIT STATIC-URONG 5.1 6.9 1.0 .8 27.0 3.0 43  .239
34 TYYSPI-YVIT STATIC-OMITY 2.4 4.8 .? .8 27.0 ] 43 .31
I3 TYYDPLI-VVIT DYNAMTC-RIGHT ?6.86 33.9 3.4 9.8 12%5.86 7?73 . @ 43 12 .
36 TYYDP2-YVIT DYNAMIC-JRONG 9.8 8.2 1.2 .8 28.0 8.0 43 16 H
37 TYVYDP2-YVIT DYNAMIC-OMIT 43.1 36.8 5.5 .8 1280.0 39.0 43 18
F 38 TYYIR-VVYIT RATER 15.1 6.5 1.0 6.8 35.8 1380 43 16 !
f 39 TYYIS-VYIT SELF-RATING 13.6 3.7 . 8 5.6 23.@¢ 13 8 43 .13 {
48 TYYIP-YVYIT POST-RATING 4.9 9.4 1.4 .8 42,9 1.0 45 .36% ;
j 41 TYVIT-YVIT TIME OF DAY 18.1 1.3 .2 7.9 14.2 18.1 43 10 !
| 42 ACADEMIC GRADES-ADVYANCED 9¢.9 4.9 .9 v9.2 9%9.7 98.1 78 .83 i
: 43 FLIGHT GRADES-ADYANCED 3.0 . 9 . @ 2.9 3.1 3.0 78 .06 3
S = STURENT RESPONSE DATA Ud = UNWEIGHTED RESPONSE INDEX ’
1 = INSTRUCTOR RESPONSE DuTh W = WEIGHTED RESPONSE INDEX
@ = SIGNIFICANT BEYOND THE .1 LEVEL
% = SIGNIFICANT BEYOND THE .81 LEVEL
20
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Response vavriables 1 through 10 in that table represent the response
indices derived from the student-based questionnaire data; and variables
11 through 20 correspond equivalently to the indices derived from the
instructor-based questionnaire data. (It should be noted that the N
value of 86 in this table 1s less than the 92 students used in the
compilation of the Tables I and II data. This arises because the Table
III flight indices were not calculated for any student who submitted
less than four questionnaires - - in this case, € students.)
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SRS .

et v«

Variables 23 through 41 in Table III describe the performance of
the student group on assorted elements of the motion reactivity test
battery given to many of the students prior to their beginning flight
tialaing in Squadron VTiO. In brief, TMSQl, TMSQ2, and TMSQ3 (varlabl«s
23, 24, and 25, respectively) pertain to a motion sickness history where
TMSQl and TMSQ2 involve motion sickness experiences prior to and follow-
ing age 12, with TMSQ3 equal to the sum of the TMSQl and TMSC2 scorus;
TSANX and TTANX (variables 26 and 27) to a state/trai: anxiety test;
TBVDT, TBVDR, TBVDS, and TBVDP (variables 28 through 31) to a Briet {
Vestibular Disorientation Test (BVDT); TVVSP1l, TVVSP2, and TVVSP3 (vari-
ables 32 through 34 to the static parformance element of a Visual/
Vestibular Interaction Test (VVIT); TVVDP1l, TVVDP2, and TVVDP3 (variables
35 through 37) to the dynamic performance clement of the VVIT; and
TVVIR, TVVIS, TVViP, and TVVIT (variables 38 through 41) tc the mction
sickness rating ~lement of the VVIT.

e e e i i e M it . Bk S . s e i 1

In the interpretation of the numerical magnitude of the mean data
presented in Table III, it should be realized that for the 20 tlight
indices, high scores denote poor performance and low scores peod perform-
ance (or in the case of the turbulence measure, high scores represent
greater stress than low scores). Correspondingly, for the majority of
the motion reactivity test battery sccores, high scores denote either
poor performance or greater susceptibility to motion strvess. In the
case of two test scores (TVVSPl and TVVDPl), the converse 1s true in
that these two variables pertain to the number of correct responses
produced by the students while performing the related test tasks. 1In
the case of the TBVDT and TVVIT variables, no magnitude relationship
exists relative to performance in that these measures describe the time
of day (24-hour clock) that the BVD and VVI Tests were given to the
student group.

As with the questionnaire data collected previously {(2-¢), the
distributions of the 20 Squadron VIB86-AJN flight iIndices ar« generaily
skewed toward the lower values of the response scale, with the median
values of Table 1III consistently falling below the related mcans.
Similarly, the results of a Kolmogorov-Smirnov onz-sample tesi cf goodness
of fit (2) of the normalized c mulative distribution of the ‘'iserved
data to an equivalent Gaussian distribution with the same mean and
standard deviation as the observed data indicate non-normality of the
data. As indicated by the significance symbols adjacent to the Kolmogorov-
Smirnov deviation statistic labeled as DEV in Tabi: III, the null hypothesis
that the distribution of the observed data 1is the same as a Gaugsian
distribution must be rejected at the .0l significance level or greater
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] for the vast majority of the 20 flight indices. Plots of the normalized
cumulative frequency distributions of the unweighted and weighted flight
indices, along with their equivalent theoretical Gaussian distributions,
are presented 1in Figures Cl through C5 of Appendix C for both the student

A and instructor-derived questionnaire data. Figures C€ through Cll plot 4
g similar data for the moticn reactivity test results (variables 23 through

: 41) of the squadron students. i
’ :
; ‘ The unweighted, student-based indices in Table III imply that for 1
b this specific VI86-AJN population, the mean or "average'" student experienced j

airsickness on 13.6 percent of the hops flown, vomited one or more times

i on 4.8 percent of the hops, and experienced inflight performence degrada-
/ tion due to airsickness on 5.7 percent of the hops. With the exception
of the vomit index, the equivalent unweighted indices cal:ulated from

the instructor-furnished data irdicate considerably lower mean values

for the corresponding variables. This same relationship applies to the
weighted indices presented in Table III. The mean value of 2.5 for the
medication usage index denotes che relatively low usage of medication in
the squadron. However, as men!ioned in the first report (3) such "average-
student" interpretations of *.e Table III mean data are highly restricted
by the non-Gaussian nature ,f the related distributions.
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" COMPARISON OF GRADUATED/ATTRITED STUDENT PERFORMANCE

'
i
;
1
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To compare the flight and laboratory performance of the VIT86-AJN
students who graduated from this squadron with those students who attrited
during training in this squadron, & Kruskal-Wallis one~-way analysis of
variance by ranks test (2) was applied to the data associated with these
two subpopulations. In Table IV a tabulation is made of the Kruskal-

! Wallis H statistic corrected for tied scores; tne total number of students
included in the analysis; and, for each of the two groups, the mean,
standard deviation of the observations, the standard error of the mean,
and the number of students included in the group. To disprove the null
hypothesis that the two student groups came from the same ¢ idenvical i
population requires that the H-statistic equal or exceed 3.84 at the .5 '
significance level, 6.64 at he .0l level, and 10.83 at the .00l ievel,
assuming that H is distribute¢d like chi square with one degree of .
freedom. In conformance witl the analyticzal procedures established on '
an a priori basis in the first report (3) of the series, a probability
of .0l was arbitrarily selected as the minimum degree of statistical
significance that would be symboulically identified in Table IV (and in

all following tables).

et i et

In Table IV, the virtual absence ¢t significance symbols adjacent
E to the H statistic listing indicates that tlizre 1s little difference
hetween the graduated and attrited subpopulations relative to the vast
wajority of the flight and laboratory response variables. The only
exceptions are the two turbulence indices (variables 15 and 20) and the
fiight grades (variable 22) received during basic training in Squadron
VIT10. TFor these three variables, the mean values were cnallest far the
attrite group. This lack of statistical differences between the twe
populations for any of the airsickness-related ilight indices was also
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Table IV :

Results of a nonparametric kruskal-Wallis one-way snalysis of variance comparison of students P
who graduated from Squadron VT86-AJN with students :ho ittrited from the squadron after beginning ’
; flight training.

v . > 28 e e - ke e - e e B T e A AT e e e s s e E W T b s A M M e e AT e e i e e mm = meE e R

: RES"ONSE VARIAPLE H CRADYATED RYYRIYED

‘ NO. DESCR'PMION SYATIBYIC MEAN S.DEV. & ERW. N MEAN S . DLVY. § ERR. N
1 S-AIRSICKNESS INDEX-UW 1.62 14.9 131 1t 5 786 18.4 15.5 3.¢ 8
2 S-VONITING INDEX-UW 2.69 5.2 8.9 1.9 V8 9 2.3 .9 8
3 S-P.DEGRABRTIQN INDEX-UV .84 $.8 9.9 1.8 78 4.5 1101 3.6 8
4 S-NERVOUSNESS INDEX-UWY 2.31 33.¢ 38.2 3.4 % 1?21 z1. @ T4 8
! 3 S-MEDICATIIN INDEX-UWVW 1.82 .7 6.3 L2 ’8 . 8 .8 .0 8
6 S-AIRSICKNESS INDEX-V 1.66 6.1 6.1 .? 7e 4.6 7.3 2.6 8
' 7 S-VOMITING INDEX-W 2.99 2.9 4.8 .3 ?9 .3 . 8 .3 8
8 S-P.BFEGRADATION INDENX-W .96 2.3 4.4 .8 ’9 1.3 3.4 1.2 8
9 S-NERVOUSNESS INDEX-VM 2.81 12.2 11.7 1.3 ‘8 2.5 1.9 3.7 8 ]
19 S-MEDICATION INDEX-V 1.82 2.7 6.5 4 76 .9 .8 .9 8 5
11 V-AIRSICKNESS INDEX-UM 1.81 v.3 9.6 1.1 78 3.4 7.2 2.3 8 ]
12 I-YOMITING IHDEX-UV 4.40 4.9 9.0 1.6 78 .8 .8 .a 8 i
13 I1-P.DEGRADATION INDEX-UV 1.63 4.0 v.e .8 78 .9 2.% .9 8 i
14 I1-MERYOUSHESS INDEX-UV .39 13.8 11.9% 1.3 6 11.7 13.¢6 4.8 e ;
13 1-TURBULENCE INDEX-UV ?7.334 28.4 13 .0 1.3 8 15,9 9.4 3.3 8 3
16 I-AIRSICIAESS INDEX-U 2.14 3.3 4.9 .6 ’8 1.1 2.4 .8 & ‘j
17 1-YOMITING INDEX-V 4.40 2.3 4.6 .S 78 .0 .a .8 8 }
18 1-P.DFCRADATICON INDEX-W 1.355 1.7 3.6 .4 ?8 .3 .8 .3 8 ]
19 1-NERYCUSNESS INDEX-W - 4.8 4.3 - 4} 3.9 4.5 1.6 8
28 I-TURBULENCE JMNDEX-W 11.68% 13.1 6.2 .7 e o2 3.1 1.1 8 !
21 ACADENMIC GRADES-BASIC 2.75 J0. 4 7.7 .9 B9 46. 4 9.3 2.7 12 i
2 FLIGHT CxRDES-BASIC 11 .06 3.9 . @ .9 80 3.0 . e .9 12 ;
23 THESQ1-MNS HISTORY.PART 1 1.47 7.8 8.7 1.4 7 4.€ 8.1 2.9 8 i
| 24 THSQ2-MS HISIOHY.FARY 2 .68 4.9 6.6 1.1 37 5.2 18 2 3.6 3 E
: 27  THSQ3-MS HISTULRY. SUM 1.26 12.6 12.2 2 @ 37 9 8 14 4 5.1 8
26 TSANX-STRTE/ANX. QUEST. 2.33 31 7.3 1.3 36 28.5 11.2 4.0 8
27 TTANX-TRAIT/ANX QUEST. %6 29.2 6.9 i.1 36 30.0 S 4 1.9 8 ]
28 TEvDT-BYDT TIWME OF DAY .2 8.9 1.0 .2 k¥4 e.8 .3 B 8 :
29 TBYIR-BYDT RATER i 4 15. 4 6.9 1.1 37 12.1 3.9 1.4 8 !
386 TOVIS-BYDT SELF-RATING .99 13.9 7.3 1.2 37 13.5 4.3 1.3 8 |
31 TRVYDP-BYDT POST-RRTING 22 3.1 11,2 1.9 36 1.5 2.1 .8 1 :
32 TYYSPI-YYIT STATIC-RIGHT 1.3 122.7 8.6 1.4 37 116.¢ 14.8 5.2 8 i
33 TYYSP2-YVYIT STATIC-WRONG .62 4.8 £.5 1.1 3? 6.6 8.9 3.1 8 )
34 TYVYSPI-VYIT STATIC-OMIT 3.93 1.5 2.6 .3 3? [ 9.9 3.2 8 |
35 TVYVDPI-¥VYIT DYHRAMIC-RIGHT .34 ’4.3 37.8 6.2 3?7 B84.8 25.5 9.0 8 ;
36 TYVYDP2-¥VIT DYRAMIC-MRONG 1.49 9.1 8.2 1.3 32 131 7.9 2.8 8
37 TYYDPI-YVYIT DYNANIC-~OMIT .47 45.5 38.6 6.3 7 31,9 25.7 9.1 8
36 TYVIR-VYIT RATEK 1.62 15.7 6.9 1.1 v 2.2 3.3 11 8
33 TYVIS-VYVIT SELF~RATING 1.68 14 .2 3.7 H 3?7 118 5. 4 1.9 kS
48 TYVYIP-VVIT PUST-RATING 1.5? 5.8 9.2 17 h .9 1.0 .4 8
. 41 TYVIT-YViT TIWE OF DAY .24 12.0 1.« .2 7 8.2 1.8 .4 8
5 = STUDENT R.“P2NSE DATA UV = UNWCTGHTED KESPONSE THNDEX
I = INSTRUCTOR REISPONSE LATa ¥ = MEIGHYTED RESPONSE INUGLKX
tt = SICGNIFICAHY BEYOND THE 61 LEVEL
* = SIGHIF./CA.T BEYDND fHE 0061 LEVEL
3
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observed in the VT86-AJN students who flew the old flight syllabus (4).
These findings are in contradistinction to the data reported for Advanced
Squadron VT86~RI0O (5) and Basic Squadron VI10 (new syllabus) (6) where

3 the airsickness indices were generally higher for the attrite group.

COMPARISON OF STUDENT SUBPOPULATIONS BASED UPON AIRSICKNESS SENSITIVITY

In the first report (3) of the series it was emphasized that a 1

] long-term objective of this laboratory 1is to develop and validate an

[ airsickness test battery to identify both susceptible and nonsusceptible

, aviation candidates. 1In this study, the inflight data derived from both

f the students and the instructors over the full course of the NFO training

| syllabus serve to quantitatively distinguish between those students who
repeaiedly suffer airsickness (high flight index scores) and those

| students who rarely experience airsickness (low flight index scores).

‘ Accordingly, separat.on of the students into susceptible and nonsuscep-
tible groups based upon their actual flight performance provides some
direct insight inco the relative merit of the individual components of
the prototype motion reactivity test battery given to the students prior
to their beginning NFO flight training. In the paragraphs that follow,

] such a1 approach 1s pursued by comparing the flight and laboratory data

; produced by the most susceptible students (arbitrarily defined as those

students with high scores falling into the upper decile of the entire

population for a given airsickness measure) with thcse produced by the
least susceptible students (arbitrarily defined as those students who
never experienced airsickness during training).

As with the first report (3) of the series, the initial comparison

to be made involves the weighted airsickress index data derived from the
student questionnaire (variable 6). The nonsusceptible population was
defined as those students who never reported experiencing airsickness

' during flight training in Squadron VT86-AJN. This corresponds to airsick- ‘
ness index scores of 0.0 for both the unweighted (variable 1) and weighted |
(variable 6) responses. The susceptible or airsick population was
defined as those 10 percent of the student population who had a weighted
airsickness index that equaled or exceeded the 90th centile (upper
decile) reference established by the normalized cumulative frequency
distribution for this particular index. The student-based distribution
data presented in Figure Cl-B indicate that at the 90th-centile point,
the weighted index score was approximately 15.9. These distribution
data also indicate that the nonairsi- k group included approximately 24
percent of the total squadron population for which airsickness index ,
scores were determined.

With these criteria serving to define the airsick susceptible and |
nonairsick susceptible populations, a Kruskal-Wallis one-way analysis of !
variance was performed on each of the response variables, the results of '
' which are tabulated in Table V. As indicated by the significance symbols
entered adjacent to the H statistic, the airsickness-related flight
indices (variables 1-3, 6-8, 11-13, and 16-18) were significantly dif-
ferent for the two populations, which, by definition, would occur as a
result of the criterion selected to distinguish between the two popula-

tions, The medication index also shows a higher drug usage rate for the
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Table V

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never experi-
enced airsickness during flight training with students who had a relatively high incidence of
virsickness. The nonairsick group, defined as those students with a weighted airsickness index

{ \variable 6 from the student questionnaire) equal to 0.0, represented approximatelv _4 percent uof
the tot .} s*udy population. The airsick group, arbitrarily established as the m.st sensitive
10 per.ent of the students, was defined a4 those individuals with a weighted airuickness index
equal to ur greater than 15.9 which marked the upper decile for this measure.

PLSPNATL. VYARIABLE L] NONAIRS 1CK AIRSICK
(5. LHELCRIPTION STATISTIC MNEAN 8 DEV. S.ERR. N MEAN 8 BEV. S ERR. N
1 S-AIRSICKNESS INDEX-UW 27 . 820 .0 .8 ] 21 41.6 7.9 2.6 9
2 S-VYOMITING INBEX-UW 20.13s .8 .8 L 21 1€6.% 1?7.6 3.9 9
3 S-P . DECRADATION INDEX-VUV 21 .72 .2 .8 .2 21 189 14.6 4.9 9
4 S-NERVOUSNESS INDEX-UV 6.95¢ 21.8 21.1 4.6 21 St1.1 27.9 9.3 9
S S-NEDICATION INDEX-UV 10. 340 .8 .0 ] 21 7.9 L o 4 3.2 9
6 S-AIRSICKMNESS INDEX-V 27 .87» . .8 { 21 19.3 3.4 1.1 9
? S-VOWMITING INDEX-M 20. 13 .9 .8 [ 21 8.5 8.1 2.7 9
8 S-P . DEGCRADATION INDEX-V 21.72s .1 .3 i 21 8.3 A 4 2.6 9
9 S-NERVOUSNESS INDEX-M 9.390 7.3 7.4 1.6 21 280.9 101 3.4 9
10 S-MEDICATION INDEX-V 10.340 .0 .8 L 21 7.3 9.7 3.2 9
11 1-AIRSICKNESS INDEX-UV 23 .06 . .9 L 21 18.7 13.6 3.2 9
12 I1-VYONITING INDEX-UM 20 .13 ] .9 L] 21 16.3 18.2 6.1 9
13 1-P._DEGRADATION INDEX-uUM 20. 130 . @ .0 .0 21 11,1 11.¢ 3.9 9
14 1-NERVOUSNESS INDEX-UV .96 14.2 12.6 2.7 21 13.8 9.4 3.1 9
13 I1-TURRULENCE INDEX-UV 4. 44 22.6 14.6 3.2 21 36.3% 13.1% 4.4 9
16 1-A/XSICKNESS INDEX-V 23 .03 . ] . @ ¢ 21 1800 8.6 2.9 9
172 I-Y2NITING INDEX-V 20.13» .8 .9 L] 21 .7 8.6 2. 9
10 1-P.JEGRADATION INDEX-U 20.13e .0 .9 .8 21 3.7 7.6 2.3 9
19 I-NERVOUSNESS INBEX-WV .01 3.3 3.4 1.2 21 4.6 3.1 1.9 9
20 I-TURBULENCE INDEX-V 5.34 9.7 6.4 1.4 21 17.3 7.6 2.3 9
! 21 ACADEMIC GRADES-0ASIC 1.22 48.9 8.1 1.9 21 $3.3 6.9 2. . o
22 FLIGHT GRADVES-BaSIC 2.48 3.0 .9 .9 21 3.0 .0 .9 9
23 TNSQ1-NS HISTORY: PART 1 1.21 6.8 11.4 3.8 9 11.2 7.3 3.7 4
24 TNSQ2-NS HISTORY: PART 2 2.13 6.0 101 3.4 9 11.3 6.0 3.0 4
23 THSQ3-NS HISTOARY. SUN 1.83 12.8 17.8 3.9 9 22.8 11.1 5.3 4
26 TSANX-STATE/ANX QUEST. 7.338 26.1% 6.4 2.1 9 39.7 3.9 1.9 4
27 TTANX-TRAIT/ANX QUEST. .82 29.8 6.1 2.0 9 30.0 3.3 2.7 4
20 TBVDT-BVEY TINE OF DAY .29 8.3 .6 .2 9 8.6 .3 .2 4
29 TOVDR-BVDT RATER 1.93 12.8 3.3 1.1 9 20.3 19.1 3.0 4
30 TeVDS-BVDT SELF-PATING .73 11.3 3.3 1.0 9 14.2 8.1 4.0 4
3t TOVBP-BVDT POST-RATING 2.04 1.4 2.8 .9 $ 12,7 21.¢ 10.9 4
J2 TVVYSP1-VVIT STATIC-RIGHT .22 118.1 t2. @ 4.3 9 124.7 3.9 1.7 4
33 TVYSP2-YVIT STATIC-URONG .23 6.6 7.9 2.6 9 1.0 2.4 1.2 4
34 TYVSP3I-VVIT STATIC-ONMIY .38 4.3 8.8 2.9 9 1.2 2.3 1.2 4
33 TYVDP1-VVIT DYMARIC-RIGHY .38 76.9 3% 0 13.0 9 69.7 44.0 22.9 4
36 TVVDP2-YVIT DYNANIC-VRONG 1.73 8.3 v.? 2.6 9 12.7 9.8 4.9 4
37 TYVIPI-VYVIT DYNANIC-ONIT .00 41.0 401 13 .4 7 46.3 352.3 26.1% 4
38 TYYIR-VVIT RATER .60 13.4 6.0 2.0 9 15.7 5.9 3.0 4
39 TVVIS-VYVIT SELF-RATING 1.18 11.4 3.3 1.8 9 14.3 4.7 2.3 4
40 TYVIP-VYVIT POST-RATING .91 2.1 3.8 1.3 9 8.3 9.3 4.7 4
41 TYVIT-VVIY TIME OF DayY .03 10.2 1.8 3 9 10.1 .9 - 4
42 ACADEMIC CRADES-ADVANCED 4.94 88.3 1.3 9 13 9%2.¢ 2.9 1.1 7
43 FLIGCHY GRADES-ADYANCED 2.33 3.0 .8 [ ] 13 3.0 .9 .0 ?
STUDENT RESPONSE DATA UV = UNVEIGHTED RESPONSE INDEX

U = VEIGHTED RESPOMSE INDEX
SIGNIFICANT BEYOND THE .91 LEVEL

S =

1 = JNSTRUCTOR RESPONSE BRTA

=

* = SICNIFICANT BEYOND THE .081 LEVEL
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alrsick group., Differences were also obs rved for the stude.it-based
nervousness indices. In the case of the .9 motion reactivity test vari-
ables listed in Table V data were available for only four of the nine
students comprising the airsick susceptible subpopulation, thus restrict-
ing the statistical interpretation of these results,

Although the primary intent of Table V is to provide some insight
into which elements of the motion reactivity test battery provide the
greatest potential to identify ailrsick susceptibles, the flight indices
proper also provide a quantified description of the mean performance of
the airsick group in this particular squadron. Accordingly, the flight
indices in Table V allow comparisons to be made between the airsick sus-
ceptibles in this squadron and the susceptibles reported for other
squadrons. For this reason, the comparative data which follow in Tables
VI through IX are presented in an identical tormat to that used in
previous reports (3-6). Because of the low N values associated with the
motion reactivity test scores of the susceptible groups, these data will
not be discussed.

Table VI 1s a similar comparison betwesen students with a high
(upper decile) weighted vomiting index (variable 7) and students who
never reported vomiting on their training flights. This latter group.
representing approximately 62 percent of the squadron population for
which student-based weighted vomiting index scores were available,
includes both those Table V students who were never alrsick and thus
never vomited and those students who were occasionally airsick but never
reported vomiting. The upper decile, as derived from the Figure C2-B
distribution data, for the susceptible student group was marked by a
welghted vomiting index score of approximately 8.8.

In like manner. a Kruskal-Wallis one-way analysis of variance was
applied to two student groups distinguished by the amount of inflight
performance degradation experilenced as a result of airsickness. As
indicated in the heading of Table VII, the nonsusceptible student group
was defined by those students who never reported the incidence of per-
formance degradation. This group represented approximately 56 percent
of the total study population. The susceptible group was defined by
those students with a weighted performance degradation index (variable
8) that equaled or exceeded the upper decile score of approximately 7.0
as derived from the Figure C3-B distribution data.

Table VIII presents a corresponding analysis based upon the weighted
nervousness index scores. The upper decile used to identify the highly
ervous population was marked by a weighted nervousness index score
(variable 9) of approximately 29.9 as derived from the Figure C4-B
distribution data. The non-nervous group, 1l.e., the students who reported
they never experienced nervousness during flight training, included only
17 percent of the total study population, In this analysis, significant
differences between the two populations were found for several of the
airsickness-related flight indices. The mean values were consistently
higher for the nervous subpopulation.
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Table VI

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never

reported vomiting during flight training with students who reported a relatively high incidence
The non-vomit group, defined aa those students with a weighted vomit index (vari-
able 7 from the student questionnaire data) equal to 0.0, represented approximately 62 percent
The vomit group was defined as those students with a weighted vomit

of vomiting.

of the study population.

index equal to or greater than 8,8 which marked the upper decile for this measure.

N2 @OUOVNUREWN =

RESPONSE VARIABLE

DESCRIPTION

S~AIRSICKNESS INDEX-UV
S-YOMITING INDEX-UM

S-F DEGRADATION INDEX-UW
S-NERVOUSNESS INDEX-UV
S-MEDICATION INDEX-UW
S-AIRSICKNESS INDEX-M
S-VOMITING INDEX-VW

S-P DEGRADATION IHDEX-VW
S-NERVYOUSNESS IMNDEX-M
S-NEDICATIONR INDEX-V
I-AIRSICKNESS INDEX-UY
1-VOMITING INDEX-UV
1-P.DEGRADATION INDEX-UW
I-HERVOUSHESS INDEX-~UY
I-TURBULENCE INDEX-UV
I-AIRSICKNESS INDEX-V
1-VOMITING INDEX-WV

1-P . DEGRADATION INDEX-V
I-NERVOUSNESS INDEX-W
I1-TURBULENCE INDEX-V
ACADEMIC GRADES-BASIC
FLIGHT GRADES-BASIC
THSQI-MS HISTORY. PART 1
TMSQ2~-MS HISTORY PART 2
THSQ3I-NS HISTORY. SUM
TSANX-STATE/ANX. QUESY
TTANX-TRAIT/ANX. QUEST
T8YDT-BYDYT TINE OF DAY
TBYDR-BYDT RATER
TBYDS-BYDT SELF-RATING
TBYDP-BYDT POST~RATING
TYVSP1I-YVIT STATIC-RIGHT
TYVYSP2-YYIT STATIC-WRONG
TYVYSP3I-VVYIT STAYIC-ONITY
TYVDPI-VYYIT DYNANIC-RIGHT
TYYDP2-VYVIT DYNAMIC-WRONG
TYYDPI-YVIT DYNANIC-OMIT
TYYIR-YYIT RATER
TYVVIS-VYVIT SELF-RATING
TYVIP-YVIT POST-RATING
TYVIT-VVIT TIME OF DAY
ACADENRIC GRADES-ADVANCED
FLIGHT GRADES-ADYANCED

STUDENT RESPONSE DATA
INSTRUCTOR RESPONSE DATA

STATISTIC REAN 8. DBEV.
13.
66.
t3.
4.
21
18.
69.
14,
3.
21.
20.

33

27.

3.
.57
21,
33.
27.

3

= AN

24
G1s
73
80

1€e
351w
51
86»
42

16»
22
82«
36w
38
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NEAN 5. DEV.
390.2 16.2
23.4 12.9
17.2 16. 4
46.9 34.2
9% 1.0
14.3 6.6
14. 4 4.2
8.9 8.4
16.2 11.7
$.3 11.0
21.8 14.8
21.2 v 3
146 11.3
18.1 10.7
38. 8 21.6
11.9 2.9
11.3 7.4
7.4 7.3
6.0 3.6
18.4 10.1
52.6 7.8
3.9 .8
4.3 4.3
7.9 3.0
t12.2 1.7
38. 9 1.9
26.7 2.3
9.4 1.7?
16.9 3.2
14.7 5.8
1.0 1.0
125. 0 3.9
4.0 3.3
.9 .8
62.7 33. @
8.3 3.3
56.8 354.7
14.7 5.1
11,7 2.3
3.3 9.4
9.3 t.3
91.3 4.7
. 8 1

INDEX

$.ERR. N
S.4 9

4.3 9

5.8 9 1
11.4 9 ;
3.7 9

2.2 9

1.4 9

2.8 9 I
3.9 9 P
3.7 9 %
4.9 9 |
S. 4 9 I
3.9 9 !
3.6 9 g
7.2 9

2.6 9 {
2.8 9 1
2.4 9

1.2 9

3.4 9 !
2.6 9 i
.9 9 ]
2.6 3 |
1.0 3 :
1.9 3 !
.6 3 ;;
1.3 3 i
1.0 3 !
1.8 3 :
3.3 3 i
.6 3 ‘
2.0 3 !
2.9 3

.9 3
39.6 3 !
2.0 3

.6 3

.9 3

.3 3

.8 3

.8 3

.6 9

.9 9
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Table VII

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never
reported experiencing performance degradation due to airsickness with students who reported a
relatively high incidence of performance degradation. The non-affected group, defined as those
students with a weighted performance degradation index (variable 8 from the student question-
naire data) equal to 0.0, represented approximately 56 percent of the study population. The
affected group was defined as those students with a weighted performance degradation index equal
to or greater than 7.0 which marked the upper decile for this measure.

RESPONSE VQIIQILE H NO PEI.BEG&“DQ'ION HIGH PER. DEGRADATION
DESCRIPTION STATISTIC MEAN 8. DEY. S.ERR. N MEAN 3.DEV. 8 ERR. N

S-AIRSICKNESS INDEX-UM 14.62¢ 7.6 18.4 1.5 40 286.2 13.3% 3.3 ¢
S~VOMITING INDEX-UW 22.83s 2.2 .8 1.1 49 17.7 10.9 3.9 L
§-P. DEGRADATION INDEX-LV 34.37» .9 . .9 9 27.4 9.8 3.3 L
S-NERVOUSNESS INDEX-UW 4.9 ?3.8 26.9 3.9 48 42.8 2%.6 10.4 ]
S-NEDICATION INDEX-UWV 16.10» .4 1.9 .3 48 10.2 11.6 4.1 8
S-AIRSICKNESS INDEX-~-W 18.008¢ 2.8 3.8 .3 4 13.7 6.9 2.4 8
S-YOMITING INDEX-V 23 .22 1.8 3.1 .4 449 11.7 6.9 2.4 8
S-P DEGRADATION INDEX-¥ 34.37» .9 .0 .0 49 13.3 3.4 1.9 ]
C-NERVOUSNESS INDEX-V 3.24 8.2 9.6 1.4 48 t17.6 1t1.3 4.0 8
S-MEDICATION INDEX-W 16 .18 .4 1.9 .3 4% 10.2 tt.6 4.1 L]
I-AIRSICKNESS INDEX-UV 10.000 3.4 8.1 1.2 49 16.2 11.9 4.2 8
1-VORITING INDEX-UM 17.19» 2.0 7.3 1.1 44 17.3 13.1 4.6 ]
1-P DEGRADATION INDEX-UW 21.78» .7 2.1 .3 48 14.9 11.8 4.2 L
I-NERYOUSNESS INDEX-UN 7.008 11.0 18.3% 1.3 9 20.3 7.3 2.6 L
1-TURBULENCE INDEX-UW 2.97 24.3 12. 4 1.6 48 33.6 17.9 6.3 8
I-AIRSICKNESS INDEX-V 190.31¢ 1.2 3.1 .3 4 10.3 .3 2.9 ]
I-YOMITING INDEX-M 17.72+ ? 2.6 .4 48 10.3 7.7 2.7 L
1-P DEGRADATION INDEX-V 22 .01 .2 4 1 49 8.3 7.4 2.6 L
1-NERVOUSNESSE INDEX~M 6. 11 4.1 4.2 .6 49 6.6 2.4 .9 [}
1-TURBULENCE INDEX-V 3.03 18.6 5.9 .8 49 16.8 9.2 1.3 8
RCADENIC GRADES-BASIC .13 49.9% 7.8 1.1 48 4%.2 7.3 2.7 8
FLIGHT GRADES~-BASIC .31 3.0 .8 .8 49 3.8 .9 .9 8
THEQ1-NS HISTORY. PART 1 1.46 7.0 9.1 2.8 20 16.2 14.8 7.4 4
THSQ2-NE MHISTORY. PART 2 3.27 4.8 .1 1.6 28 t1.9 3.8 2.9 4
THSQ3I-NS HISTORY. SUM 4.17 11.8 131 2.9 28 28.0¢ 19.7 9.8 4
TSANX-STATE/ANX QUEST. 8.118 26.3 9.3 1.2 19 39.2 3.3 1.? 4
TYANK-TRATT/ANX QUEST. .96 27.7 3.3 1.2 19 28.7 3.7 2.9 4
TBYDT-BVDT TIME OF DAY .81 9.8 1.1 .3 28 9.2 1.3 4 4
TBYDR-BYDT RATER 7.58¢ 13.0 3.8 .9 20 20.7 3.3 1.6 4
TBYDS-BYDT SELF-RATING 1.46 12.2 6.3 1.4 20 16.7 8.3 4.3 4
TBYDP-BYDT POST-RATING 2.88 1.4 2.3 .3 29 8.3 12.6 6.3 4
TYYSPI-VVYIT STATIC-RIGHT .13 120.7 12.2 2.7 28 124.8 1.5 1.7 4
TYYSPZ-YVIT STATIC-WRONG .01 5.7 7.9 1.9 20 3.9 2.4 1.2 4
TYYSPI-YVIT STATIC-OMLTY .60 2.6 6.3 1.4 20 2.0 2.4 1.2 4
TYYDP1-VYVIT DYNARMIC-RICGHT .18 ?73.2 38.2 8.3 28 83.2 49.9%9 23.9 4
TYYDP2-YVIT DYNANIC-UWRONG .73 8.3 8.9 2.8 20 9.0 6.2 3.1 4
TYYIPI~-VYVIT DYNAMIC-ONLTY .82 7.3 38.7 8.6 20 36.7 32.3 26.1 4
TYYIR-YVIT RATER .73 135.90 7.4 1.7 20 17,0 3.7 1.8 4
TYVIS~VVIT SELF-RATING .12 13.4 3.8 1.3 26 t3. 9 6.9 3.3 4
TYVIP-YVIT POST-RATING .36 3.8 7.1 1.6 20 5.7 6.9 3.4 4
TYVIT-VVIT TIME OF DAY 2.33 10.1 1.3 .3 29 9.0 .3 .2 4
ACADEMIC GRADES-ADVANCED .16 98.2 4.0 .6 41 91.4 4.3 1.6 4
FLIGHT GRADES-ADVANCED .99 3.8 .8 .9 41 3.1 .8 .9 7

= STUDENT RESPONSE DATH UV = UNVEIGHTED RESPONSE INDEX

= INSTRUCTOR RESPOMSE DATA ¥ ~ WEIGHTED RESPONSE INDEX

2 SIGNIFICANT BEYOND THE 81 LEVEL

= STGNIFTCANT BREYOND THE . #61 LEVEL
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Table VIII

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never
reported experiencing nervousness before or during a flight with students who reported a rela-

tively high incidence of nervousness.

The non-nervous group, defined as those students with a

weighted nervousness index (variable 9 from the student questionnaire data) equal to 0.0, repre-
sented approximately 17 percent of the study population.
students with a weighted nervousness index equal to or greater than 29.9 which marked the upper

decile for this measure,.

RESPONSE VARIABLE HONNERVOU3 NERVOUS
NO. DESCRIPTION STATISTIC REAN S . DEVY. S . ERR. W REAN §.DEV. S ERR
1 S-AIRSICKNESS INDEX-UV 6. 07 7.1 1.6 2.7 13 21.9 14.6 4.9
2 S-YONITING INDEX-US 9.932 .4 1.7 .4 13 2.6 10.9 3.6
3 S-P.DEGRADAVION INDEX-UW 8.17¢ 1.3 5.2 1.3 13 9.0 11.2 3.7
4 S-NERVOUSNESS INDEX-UV 21 .43 . @ .9 .9 13 0958 7.2 2.4
3 S-MEDICATION INDEX-UM S.43 .9 .0 .8 18 3.? 9.6 3.3
6 S-AIRSICKNESS INDEX-M 7.96¢ 2.6 3.6 .9 13 10.3 7.6 2.3
7 S-YOMITING INDEX-W 8.600 .4 1.7 .4 13 3.4 7.1 2.4
8 S-P.DECRADATION INDEX-V 8.02¢ .4 1.? .4 19 4.? 6.0 2.8
9 S-NERVOUSNESS INDEX-WM 21 410 .9 .0 .0 15 33.6 $.8 1.9
18 S-NFDICATION INDEX-V 5. 4% .8 . @ .0 13 S.? 9.8 X3
11 1-AJRSICKNESS INHEX-UH S.2% 3.2 3.4 1.4 1% 11.9 111 .?
12 1-YONITING INREX-UK 4 99 .9 2.3 .6 15 7.8 11.1 3.7
13 1-P . DEGRADATIUN TMHRE L-uv 1. 48 .9 2.3 . 6 13 4.4 8.7 2 3
14 1-NERVOUSNESS fuber-Uv S 62 oLz 6.5 1.7 13 22.% 19.°¢ o 4
13 JT-TURBULENLE i1HDEX-UW ¢ o¥ 45 4 1%. 4 4.0 13 ss. @ 111 $.¢
16 T-ARIRSICKNESS INber-¥ 6. 788 1.1 1.4 ] 1% . /.1 Z. 4
1?7 1-VOMITVTING IHDEXK-W 4.17 . 6 1.5 .4 15 3.6 6. % e.2
18 1-P . DEGRADATION INDLEX-V 1.48 .4 .8 .2 13 2.3 4.8 1.6
19 1-NERVOUSNFSS THREX¥-W S 34 2.3 2.1 .6 13 e 4 7.2 2.4
20 1-TURBULENCE INDEX-W 3. .00 9.8 6.4 1.6 13 15.2 6.7 2.2
21 ACADENIC CRADFS-RARIM .82 48 5 9.8 2.3 15 485 18.9 .6
22 FLIGHT GuADES~BARSIY 43 K .. [ 19 3.0 @ ]
23 TMSU1-MS HIBIOKRY. FuRt ) .08 3.9 .6 3.9 2 [ 2.1 1.5
24  THSQZ2-MS HISTUPY. Pukl 2 1.ve .9 .9 .0 2 z. 2 3 ¢« ¢.2
23 THMSQ3I-NS HISIORY. SUNM .6@ 3.9 %. 6 3.9 2 9.7 3.3 3.7
26 TSANX-STATE/AMA QUEST. 2.67 24. 0 1.4 1.9 2 3r.@ @ @
27 TTANX-TRATT/ANX. QUEST. (1 23.9% 3.5 2.5 2 31.% 10.6 7.9
28 1BVII-BYINT VINE QF nay (2 9.8 1.3% 1.0 2 8.6 4 .3
29 TBVDPR-BVILT RATEN (1] 14.9 7.6 1.8 2 1v¢.9 3 & 2.1
390 IBVYUS-BYRY SELF-PATING ¢ 44 22. 1 S 7 4.4 2 10. 6 2 & Z. @
31 TBVYDP-BYDBT POST-RATING 1.90 .9 @ .8 2 ] .Y -
32 IVVSPI-YVYIT 5TATIC-KIGHT 58 124 @ .7 4.0 2 1214 2.1
33 TYVYSPZ-vYY11 STATIC-URONG 'Y 4.0 (s 4.0 2 6.0 . @ . @
34 TYYSPI-VYIT GIRTIC-0KIN 1.09 .9 . a .8 2 1.5 2.1 1.5
33 TYYDPI-YVWIT DByHANTO-WIGHY .90 47.0 . @ .8 2 61.% ‘r4.2 2.5
36 TYYDNP2-YVIT DYMAMIL-WRONG 2.49 18.5 13. 4 9.5 2 v.% . ? .9
3?7 TVYVYDP3I-vyVI1 DYNANIC-ONID 88 63.% 1Xx. 4 9.3 2 6¢.8 73 8 520
38 TYVIR-YVIY RATEKR .68 16.9 4.9 3.9 2 1?7.2 4.6 3.2
39 TYVIS-YVYIT SELF-RATING 2.48 18.9 4.9 3.3 2 t1e. % 3. z. %
40 TYYIP-YVIT POST-RATING 2.490 .9 .? - 2 10.3 6.4 4.9
41 TVVIT-VYLIY VIME OF DAY [ 1] ?.? 2.6 1.8 2 9.2 . @ . @
42 ACADENIC GRADES-ADYANCED 17 89 .6 4.5 1.3 11 89.6 3.3 1.8
43 FLIGHT GRATES-AMYANCED z.0¢ 3.9 .8 .8 11 3. @ . @ .8
§ = STUNEHT RESPOWSE DATA U¥ = UNWE{GHIED RESPONSE INDEX
1 = INSTRULTGR WESPUNSE DRTA U = VEIGHIEY RESPONSE ITNBEX
§ = SIGNIFICANT KEYOND TAf @1 | EVEL
* = SIGNIFICANT REYOHT THE wal 'FyEL
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In Tables V through VIII, the classificaticon criteria used to
define the susceptible and nonsusceptible populations were based upon
flight indices derived from the student judgments of their own experi-
ences. It should be recognized that the classification criteria could
also be derived from the instructor judgments of student flight perform-
ance. This is demonstrated by Table IX which is identical to Table V,
with the exception that the airsick and nonairsick populations are
defined by the instructor-based weighted airsickness index (variable 16)
instead of the corresponding student-based index (variable 6). With
this instructor-based airsickness index, the highly susceptible (upper
decile) population was defined as those students who had a weighted
airsickness index equal to or greater than 9.4 as derived from the
Figure Cl-D distribution data. The low susceptibility group for the

instructor-based population subdivision (students judged by the instructors

to have never experienced airsickness during training) included approxi-
mately 48 percent of the squadron population. It should be noted that

only 24 percent of the population, again reflecting the general under-
estimation of alrsickness by the instructors.

FLIGHT AND LABORATORY DATA CORRELATIONS

As with the previous reports in the longitudinal study, a Spearman
rank correlation analysis corrected for tied scores was applied to the
flight and laboratory test score data to gain some insight into relation-
ships that may exist among the different response variables. The results
of this analysis are presented in matrix form in Table X, with the total
number of data palrs associated with a given correlation coefficient
within this matrix tabulated in similar form in Table XI. Table X also
lists the unity value correlation of a variable wich itself so as to
establish the total number of observations available for analysis. To
establish the statistical significance of the rank correlation coef-
ficients, a t statistic was calculated for each relationship and a
standard two-tailed student t-test table evaluation performed. Those
correlations which the t-test evaluation identified as being statisti-
cally significant at the .01 and .001 levels or greater are identified
accordingly in Table X, To facilitate _he general interpretation of the
relative strength of relationship described ty the magnitude of the
correlations, the definitions of Guilford (ref. 1, p. 145) as described
below will be arbitrarily adopted for discussion:

Less than .20 Slight; almost negligible relationship
.20-.40 Low correlation; definite but small relation-
ship
.40~.,70 Moderate correlation; substantial relation-~
ship

.70-.90 High correlations; marked relationship
.90-1.00 Very high correlations; very dependable
relationship.

In the discussion that follows, reference generally will be made to only
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Table IX

Results of a Kruskal-Wallis one-way analysis of variance comparison of students identified by o
the flight instructors as never being airsick with students identified by the Instructors as
having a relatively high incidence of airsickness (see Table V for an equivaient comparison
based upon student judgments). The non-airsick group, defined as those students with a weighted
airsickness index (variable 16 from the instructor questionnaire data) equal to 0.0, represented
approximately 48 percent of the total study population. The airsick group was defined as those
students with a weighted airsickness index equal to or greater than 9.4 which marked the upper

1 decile for this measure.

RESPONSE VARIABLE [} NONAIRSICK AIRSICK
NO. DESCRIPTION STATISTIC MEAN S . DEV. S ERR. N MEAN S DIV, S ERR. N
E 1 S-AIRSICKMHESS INDEX-UM 21.62» 6.1 78 1.2 41 3J0.9 14 3 4 5 10 ;
4 2 S-VOMITING INDEX-UW 39.53 .3 2.1 .3 41 21.68 13.3 4.2 10 ]
3 S-P.DECRADATION INDEX-uUW 16.91s 3.1 7.4 1.2 [} 17.3 14.4 4.6 10 1o
4 S-NERYOUSNESS INDEX-uU¥ 1.71 24.6 23. 0 3.6 41 37.1 28 9 9.1 19 ‘%
S S-MEDICATION INDEX-UM 10 6390 1.2 3.2 .8 41 6. 4 9.0 2.3 10 |
6 S-ARIRSICKNESS INDEX-U 21 .95 2.7 4 0 .6 41 14. 1 6.6 2.1 10 !
7 S-VOMITING INDEX-V 38.39 .4 1.6 A | 41 12. 2 6.1 1.9 10 !
i 8 S-P.DECRADATION INDEX-¥ 17.03e 1.3 3.0 - 41 8.8 7.8 2.3 10 i
| 9 S-NERVOUSNESS INDEX-W 1.68 .6 10.3 1.6 41 13.3 10.2 3.3 19 j
1© S-MEDICATION INDEX-V 10.639 1.2 .2 .8 41 6. ¢ 9.0 2.9 10 %
11 1-AIRSICKNESS INDEX-UV 49 .23 .0 .0 .0 41 23.9 10.7 3.4 10 H
‘ 12 1-YOMITING INDEX-UW 43.69 .1 .9 .1 41 231 12. 9 4.1 19 ' j
13 I1-P.DEGRADATION INBEX-UM 45.708+ .1 .9 1 41 17.9 7.8 2.9 10 i !
14 1-NERVOUSNESS INDEX-UW 3.20 12.1 v 6 1.7 41 16. 0 9.2 .9 10 '3
15 I-TURBULENCE INDEX-ULM 7.3580 23.7 14 3 2.2 41 41.2 14 7 4 6 10 §
16 I-RIRSICKNEYS INDEX-W 49 .23 .0 . 0 .9 4] 13.8 5.1 1.6 10 ‘i
17 I-YOWMITING INDEX-¥ 43 69+« .8 .3 .9 41 12. 2 3.3 1.7 10 P!
18 [I-P.DECRABATION INDEX-V 43 .69 .8 .3 .0 41 8.3 6.6 1.9 10 i
19 I-NERVOUSNESS INDEX-¥ 1.94 .6 4.3 7 41 6.0 3 1 1.0 10 ?
20 I-TURBULENCE IMNDEX-¥ 19. 428 10 1§ 6. 4 1.9 41 1.8 6 8 2.2 10 ii
21 ACHDEMIC GRADES-BASIC .90 49 .8 7.2 1.1 41 33.3 3.3 1.7 19 [
! 22 FLIGHT GRADES-BASIC 2. 48 3.9 .9 . @ 41 J. e .8 .9 19 i
23 THSG1I-N8 HISTORY: PART .01 0.1 9.8 2.1 21 9.3 14.2 6.3 3 i
24 THSQ2-MS HISTORY. PARPT 2 $.61 4?7 7 4 1.6 21 13.5 B. 4 3.7 3 ;
23 THSQ3-MS HISTORY. SUM 2.01 12.6 13.9 3.0 21 22.8 117.2 r.? 3 i
26 TSANX-STATE/ANX_ QUEST 7.07% 28.0 6.3 1.4 20 36.2 3.6 1.6 3
27 TTANX-TRAIT/ANX QUEST. 2.67 it 7.3 1.6 20 26.2 1.8 .8 3 j
289 TBYVDT-BVDT TIME OF DAY .04 9.0 1.1 .2 21 9.2 1.3 .6 -] ;
29 TBVDR-B8VYDT RATER 3. 45 12. 8 3.9 9 21 17.3 3.8 2.4 5 |
30 TBYDS-B8YDT SELF-RATING 4.11 12.0 5.3 11 21 18. 4 7.1 3. 2 5
31 TBYDP-BYDY POST-RATING 2.61 1.6 2.4 ] 21 8.6 11.3 S.1 S
32 TYYSP1-VYVIT STATIC-RIGHT .29 121.1 11.9 2.6 21 123.2 3.9 1.7 1]
33 TYYSP2-YVIT STATIC-URONG .33 3.0 7.3 1.7 21 4.0 2.3 1.1 5
34 TYVSPI-VYVIT STATIC-OMIT .04 2.8 6.3 1.4 21 1.8 2 7 1.2 -]
IS TYVDP1-VYVIT DYMANIC-RIGHT L3R 79.3 36.2 7.9 21 €3.0 47.7 21.3 S !
36 TYVDP2-VVYIT DYNANIC-URONG .21 9.4 8.7 1.9 21 6.0 4. 4 2.0 3 i
3?7 TYVDPI-VYVYIT DYNANMIC-ONIT s 40.3 37. 1 8.1 21 S8.8 49.6 22.2 3 i
38 TVYIR-VYYIT RATER 1.23 13.8 3.4 1.2 21 16. 9 4.8 2.1 3 :
39 TYVIS-VVYITYT SELF-RATING 2.35 11.6 4.9 1.1 21 16.2 6.6 2.9 -] !
i 40 TVVYIP-VVITY POST-RATING 1.32 3.7 6.9 1.5 21 11. 8 14 .8 6.6 3 )
? 41 TYVIT-VvVIT TIME OF DAY 1.37 1i8.3 1.2 .3 21 9.6 1.8 .3 ] !
; 42 ACADENIC GRADES-ADYANCED .24 85.8 4.1 .7 34 96.9 4.1 1.3 10
; 43 FLIGHT GRADES-ADVANCED .35 3.9 .9 .9 34 3.0 .1 .9 19
= ' § = STUDENT RESPONSE DATA U¥ = UNWEIGHTED RESPONSE INDEX
' I » INSTRUCTGR RESPONSE DARTA ¥ = WEIGHTED RESPONSE INDEX
! ® = SIGNIFICANT BEYOND THE .01 LEVEL
; « = SIGNIFICANT BEYOND THE .001 LEVYVEL
; 1
4
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1 Correlatd

....................................................................... -i
RESPONSE VRRIABLE §

NOD. DESCRIPTION 1 2 3 4 b 6 7 0 :
--------------------------------------------------- - - -——— -

: 1 S-AIRSICKNESS INDEX-UV 1.00 ‘

k 2 S-VONITINGC IMDEX-UW .37+1. 00

E 3 S-P DECRADATION INDEX-UV .62 _37s1. 00

; 4 S-MERVOUSHNESS INDEX-UY .29% . 318 .33+¢1.08

i S S-NEDICATION INBEX-UW L340 . 478 42+ .22 1. 00

: 6 S-AIRSICKMESS INDEX-V .982 60e¢ 66 328 .3091.00

f 7?7 S-VOMITING INDEX-V .30% 99 Z?7¢ 318 .51 . 621 00

? 8 S-P.DEGRADATION INDEX-V .61% _S8e¢ _99¢ _ 36+ . 43¢ . 66¢ _39e¢1. 09

E 9 S~-NERYVOUSNESS INDEX-V L300 208 .37+ .99e 22 338 .2008 .39s1.|

: 10 S-HEDICATION INDEX-V .3408 .47 .42+ .23 1.80 .38+ . Sts . 43¢ |
11 I-AIRSICKNESS INDEX-UW .69¢ _T4e  SJte 21 .36¢ .69¢ _ 72¢  S1e |
12 I-VORITING INDEX-UWM .338 87+ 32+ 24 .40¢ _33¢  83s , J2e J
13 I-P.DECRADATION INDEX-UW .98¢  71e . 61¢ 1S . 328 .60  71e  68e |
14 T-NERYOUSNESS INDEX-UV .86 .22 .22 .39+ .18 .07 .22 .24 .|
13 I-TURBULENCE INDEX-UW . 23 .22 .27% .288% .08 .26 .21 . 288 .
16 1-QIRSICKNESS INDEX-V .69¢ 76 32 . 23 .37% . 692 . ?7F5s  Y2s
17 I-VOMITING INDEX-V .32+ . 85¢ . S52¢ .23 . 42¢ 356+ .83s  J2e¢
18 I-P.DEGRADATION INDEX~-U .38 _71s 61 16 .338 .61  ?1le  G1s
19 I-NERVOUSNESS INDEX-W .87 .18 .22 .46+ .17 .06 .18 .2¢ .
20 I-TURBULENCE INDEX-¥ . 26 .26 .3%s .22 .09 .23 .2% .36e
21 ACADENIC GRADES-BASIC .20 .14 .03 ~-.01 -. 1% .17 .14 .03 -,
22 FLIGHT GRADES-BASIC . 26 .19 .12 -.23 -.01 .23 .18 .12 -
23 THSQ1-MS HISTORY.PART 1 .27 . 82 .14 .22 ~-.06 .29 . 01 .13 ol
24 THSQ2-MS HISTORY: PART 2 .38 . 26 .33 .24 .32 .34 .27 .33 o
23 TRS8Q3I-NS HISTORY. SUM .460 . 21 . 34 .30 .23 . 458 .21 .33 .l
26 TSANX-STATE/ANX.QUEST. .83% . S6e _64* .20 .27 .S4e% _55¢ ., 63e .|

: 2?2 TTANRX-TRAIT/CNX.QUEST. .86 -, 03 .18 .39 ~.22 .00 -.084 .17 .

{ 28 TBVDT-BYDT TIME OF DAY .17 .89 -.084 -. 15 .87 .16 .86 ~-.04 -,

[ 29 TBVDR-BYDT RATER .30 .25 .28 .20 -.82 .31 .24 .27 .|
30 TOVDS-BYDTYT SELF-RATING .36 .38 .29 .12 -.84 .33 .38 .29 .
31 TOBYDP-BYDBT POST-RATINGC .4180 .29 .26 .23 -.9%8 .30 .28 .24 .
32 TYYSP1-VVYIT STATIC-RIGHT .16 -. 23 -. 87 -.08 ~-. 1t .18 - .22 ~-.06 ~-.

; 34 TYVSP3I-VYYIT STATIC-OMIT -.86 .01 .18 -.89 -.20 -.098 .81 1?7 -,

33 TYVDP1-VYVIT DYNAMIC-RIGHT -.06 -.89 .03 .13 .05 -.06 .88 .06 .

{
1
33 TVYVSP2-VYVIT STATIC-VRONG -.18 .28 -.@82 .13 .19 -.286 .27 -.83 .|
1
] 36 TVYVDP2-VYVIT DYNANIC-WRONG .02 .11 .15 -.63 .82 .03 .11 .18 l

‘ 37 TVYVYDP3-YVIT DYNAMIC-OMIT .84 .08 -.03 -.12 -. 066 .04 .87 -.06 ~-.!
: 38 TYVIR-VVYIT RATER .23 .19 .14 .16 -. 07 .24 .18 .12 .
; 39 TYVIS-VYVIT SELF-RATING .37 .33 .11 -.02 .82 .33 .33 .10 -.
E 48 TYVIP-VYVIT POST-RATING .30 .23 .19 .31 -.61 .23 .22 .18 .
| 41 TYVIT-YVIT TIRE OF DAY .99 -. 18 -. 13 .10 -.22 .04 -.16 ~-.13 .
: 42 ACADEMIC GRADES-ADVANCED .19 .03 -.00 -.85 -. 69 .20 .03 ~-.01 -,
; 43 FLIGHT GRABES-ADVANCED .22 .11 .61 -.16 -.908 .22 .09 .82 -,

§ STUDENT RESPONSE DATA UV = UNVEIGHTED RESPONSE INDEX

1 INSTRUCTOR RESPOHSE DARTA U = VEIGHTED RESPONSE INDEX

L SIGNIFICANT BEYOND THE .01 LEVEL i
* SIGNIFICANT BEYOND THE .801 LEVEL




Correlation matrix for the Squadron VT86-AJN flight and laboratory data based upon the Spearman rank correlatio ,

pe

B9e1. 00

Res .39+t 00

Bie .43+ 22 1. 00

P2+ . 31e 20 . 3601.
.78+¢1 .00

.74% . 81e1.00 |
.19 .21 .18 1.08 ;
L2088 .36% . Jev .2781.00 ;
.99% . 80e .74+ .18 .2901.800 ;
.78% . 99¢ . 82% .21 .36+ .80+1. 00 ;
.74% _Blel 00s .18 348 ./4c 831 00

.16 .19 16 . 98s . 278 .14 .19 .17 1.8060

348 .39¢ _41s 280 .90¢ . IS5+ _39% _41e . 28841.00

.10 .18 .17 .e6 .14 @37 .20 .17 .06 .16 1. 60

.12 .20 19 -.89 .17 .12 .19 .19 -.89 .21 .42¢1. 09
.93 .16 .15 -. 84 .10 .06 .12 .16 .83 -. . )
.25 .26 .24 .22 .04 .25 27 .24 .27 .11 .16 -.01 .17 1.00

.24 .31 .30 .09 .07 .24 .2y .38 .17 .@2 .22 RS .73 . 76+1.00
.53 .35 .39 .66 .65 .53« 35 .39 .85 .63 .1t .12 .27 .30 .34

B3 32 .21 ., 40»
Pie G0+ .14 | 3298
22 .24 .39+ 18
21 .280 .308 .08
P3e  32¢ 22 3?7
B3¢ _32¢ 21 420
Ple 61+ 13 338
18 .24 .41 _17?
23 .36+ .23 .89
t4 .03 -.03 -.15
148 .12 -.23 -. 01
@ .13 .26 -.606
2?7 .3% .23 .32
® .33 .32 .23
8S%e .63¢ .30 .27

04 .17 420~ 22 -,
86 -.084 - 14 07 -.
.38 .21 .20 .25 .e2 .38 .21 .21 .16 -. . . .
.38 .32 .34 -.12 .11 .37 32 .34 -.14 .83 .08 -.82 .13 .83 .10
.32 .13 .19 .81 -.66 .3t .13 .19 -.et

¢ .27 .21 -. 02
38 .29 .10 -. 04
208 .24 .24 -.08

N
N
'
®
o
1

27 -.83 .09 .19
@ .17 -.03 -, 20
08 .66 .18 . @3
1t .13 .01 .82
.18 ~. 86
18 .12 .14 - @7
33 .10 -.086 .02
22 .t8 .30 ~-.01

L
~
v
4
N
'

18 -.13 .09 -.22 -.
83 -.01 -.04 - .09
09 .02 -.20 -.08

€ INDEX

INDEX

.88 - 11 -,

11 .18 .09 .13 -.13 .10 .@e8 .88 .06
-.82 -.12 .01 -.10 -.06 -.02 -.14 .01 ~-.16 -, . . . .
17 -.20 -. 17 -. 086 -.11 -.16 -.18 ~. 15 -. 085 .84 - 11 -.19 .85 .09 .30 .
.81 .86 .06 -.05 -.082 .82 .07 .06 -.90 -.88 - 34 .02 -.28 -.23 -.400-.
.18 .20 .18 .18 1?7 .17 .18 .16 .89 .81 .22 .20 .02 -.86 .96 -.
.28 .24 .19 -.082 .18 .28 .23 .19 -.06
-498 .34 .33 -.29 -.10 . 498 .34 .33 -, 32
.26 .08 .10 .63 -.03 .25 .87 .09 -.01

.83 .18 .19 -.23 .11 .87 .12 .19 -.20 .12 .48% .25 -.02 -. 83 -.@86 -
.85 .13 .19 -.22 .04 .85 .12 .11 -.19 .87 .S33s .S4s .15 .89 . 16 -

4.

Table X
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RESPONSE VARIABLE
11 12 13 14 13 16 17 18 19 20 21 22 23 24 23
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24 -.11 -.18 -.15 -.06 -.23 -. 11 ~.18 -.@7 -, . . .16 .19
9? -.06 -.082 -.15 -.22 -.06 -. 65 ~.82 -.19 -. 16 -. 84 .10 -.23 -.19 -.19
.81 .28

1
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(2]
~n
[ -]
—
A
F
S
-»

]
[ ]
»
o
*
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w
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(7]
«
®

@8 -.05 -.88 -.14 .11 -.07 -.82 -.07 -.05 .88 .33 .20 .25 .19 .33 -.
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19 -.32 -.32 .06 -.13 -.19 -.31 -.3¥3 .83
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correlation coefficient adjusted for tied ranks.

e Bl i i b s mie e et kS

.34 1.00
.19 4401 00

“r'_.m.,_ﬁ-,“m,w-
od
®
o

B .28 .32+ .85 -.13 1.00 ,
.18 .58s .34 -. 09 .49e¢1. 00 z
.38 .63s .27 -.13 .32s .6%5e1.00
.33 -.10 .87 .07 -.8i ~.190 -.19 1.00

-.20 .13 @35 -.08 .80 .10 .17 -.95+1._00 :

3 -.37 .81 .83 .05 -.084 .14 .20 ~.72¢ .S1e1.89 j

P .00 .96 27 -.15 -. 086 .03 -.11 .16 ~-.14 -. 00 1.00 i

: -.408-.09 -.10 -.01 12 -. 086 -.23 ~.460 .420 .396-.04 1,90 :

86 -.01 -.25 .10 13 .ot 17 -. 84 .02 - .90 -.969-.19 1.00 |

E 20 . 398 .03 -.03 .67s .30% .339-.01 -.02 -. 81 -.420-.28 .92+1.8080

, 19 .36 13 .01 37 .61 _S6e-.22 .25 14 28 -.06 .27 €1+1.80

B .34 .37 .24 .61 .3%% .30 .478-.11 .08 .06 -.23 -.1@ .27 .64+* .4601.090 ;

= 13 -.13 .12 .32e-.081 .07 -.00 .22 -.24 ~.10 .02 -.13 -.083 -.81 -.05 .19 1.8€0 f

3 -.86 -.24 -. 14 .18 -.@6 ~. 18 ~. 3?7 .25 -.2? -. 13 .01 .97 .00 -.88 -.16 -.18 -.26 1.089 ,

.16 -. 01 -. 11 .24 - 10 ~.03 -.29 .908-.420-~.420-.10 ~. 29 .22 .15 .00 -.27 -.@7 '31.1'..i
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Matrix 1ndica*
1

RESPONSE VARIABLE

NO. DESCRIPTION 1 2 3 4 s 6 4 ] 9
.............................................................................. o
1 S-AIRSICKNESS INDEX-UV 8¢ j
2 S-VOMITIWG INTEX-UW a 8% ,
3 S-P.DEGRADATION INDEX-UW 86 66 86 !
4 S-NERVOUSNESS INDEX-UW 8¢ 86 86 86
S S-MEDICATION INDEX-UW 86 86 86 86 86 '
6 S-AIRSICKNESS INDEX-V 86 86 86 86 86 86 ;
, 7 S-VONITING INDEX-V 86 86 @6 8 86 86 86
« 8 S-P.DEGRADATION INDEX-V¥ 86 86 86 86 8 86 86 86
5 9 S~NERVOUSHESS INDEX-# 86 86 86 86 86 86 86 86 86
r 1@ S-MEDICATION INDEX-V 86 86 86 86 8 8 86 86 86 |
11 I-RIRSICKNESS INDEX-UW 86 86 86 8 86 8 86 86 86 |
: 12 X-VOWITING INDEX-UW 8 86 86 86 8 86 86 86 86 |
; 13 I1-P.DEGRADATION INDEX-UV 86 86 86 86 86 86 86 86 86
§ 14 1-NERVOUSNESS INBEX-UW 8¢ 86 86 86 86 8 86 86 86
i 15 I-TURBULENCE INDEX-UW 86 86 686 86 86 86 86 86 86
: 16 1-AIRSICKNESS INDEX-V 86 86 86 96 86 86 86 86 86
i 17 1-YOMITING INDEX-W¥ 8¢ 86 86 86 86 66 86 B86 86
18 1-P.DEGRADATION INDEX-V 86 86 86 86 8 86 86 86 86
19 1-NERVOUSNESS INDEX-WV 86 86 86 86 86 686 86 86 86
20 1-TUPBULENCE INDEX-V 86 86 86 86 8 86 86 86 86
21 ACADEMIC GRADES-BASIC 86 86 86 86 86 686 86 86 86
22 FLIGHT GRADES~BASIC 86 86 86 86 8 86 86 R6 86
23 TMSQ1-H8 HISTORY.PART 1 39 39 39 39 39 39 39 39 Iy
24 THSQ2-M8 HISTORY, PART 2 39 3% 39 39 39 3I9 39 39 39 |
25 TMSQ3-MS HISTORY. SUM 393 39 39 39 39 39 3I9 39 39 |
26 TSANX-STATE/ANX.QUEST. 3¢ 38 38 38 38 38 38 I I8
: 27 TTANX-TRAIT/ANX.QUEST. 38 3% 33 38 W 38 3B 38 Iy .
j zs TBYDT-BYDT TINE OF DAY 39 39 39 39 39 39 39 39 39
g 29 TBYDR-BYDT RATER 393 39 39 39 3 39 I 39 39
‘ 39 TBYDS-BYDT SELF-RATIMG 39 39 39 39 I 39 39 39 39
, 31 TBYDP-BYDT POST-RATING 3¢ 33 38 38 38 38 38 38 38 |

! 32 TYVSPI-VVIT STATIC-RIGHY 39 39 39 39 39 39 39 39 39
} 33 TYVYSP2-VVIT STATIC-WROKG 39 39 39 39 39 39 39 39 39
; 34 TYYSP3I-VVIT STATIC-OMIT 39 39 39 39 39 39 39 39 39
! 35 TYVDP1I-VYVIT DYNANIC-RIGHY 39 39 39 39 39 39 39 39 39
| 36 TYYDP2-VVIT DYNAMIC-URONG 39 39 39 39 39 39 39 39 39

e a1 o aiie

37 TYVDP3-VVIT DYNAMIC-ONIT 39 39 39 39 39 3I9 39 39 39 2
; 38 TYVIR-VVIT RATER 29 39 39 39 39 39 39 39 39 !
t 39 TYVIS-YVIT SELF-RATING 39 39 39 39 39 39 39 79 39 |
] 49 TYVIP-VVIT POST-RATING 39 39 33 39 I 39 39 I3 39 |
41 TYVIT-YVIT TIME OF DAY 39 39 39 39 3 39 2 39 39 !
i 42 ACADENIC GRADES~ADVANCED 76 76 76 6 76 16 76 76 76
_ 43 FLIGHT GRADES-ADVANCED 76 26 76 6 76 ?6 76 76 I6 |
4 e m e e e e e v i o ra e o o o . . o on e m e Am M m A e e m o e e P R S = AE T A T R e e em e e re e e = o o]
§ = STUDENT RESPONSE DATA UV » UNWEIGHTED RESPONSE INDEX :
I = INSTRUCTOR RESPONSE DATA W » WEIGHTED RESPONSE INDEX
1
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Table XI

i
Matrix indicating the number of data--pairs used in the calculation of the Table X  Spearman rank correlation of

RESPONSE VARIABLE
? 8 9 10 11 12 13 14 13 16 17 18 19 20 21 22 23 24 ]

- e -

e e S R o AR em oy Sm s e R -—-—-d-——-----u--—------—-m-——-—-—-—-————--—---—---.-—-.—_..,-—-..—,-------——-- q
9
i
i
i

86 ;
86 86 86 ;

-]
o

86 86 86 86 86 i

86 86 86 86 86 86 86 86 86 86 86 86 86 1
| 86 86 86 86 86 86 86 86 86 86 86 8o 86 86 ;
17 86 86 86 86 13 86 86 86 86 86 86 86 86 92 !
:19 86 86 86 86 g6 86 86 86 86 86 86 86 86 92 92 1
39 %9 39 39 39 39 39 39 39 39 39 39 39 39 45 45 45 1
39 39 39 39 39 39 19 39 39 39 39 39 39 33 45 45 45 45 ;
39 39 39 39 39 319 39 39 39 39 32 39 39 33 45 43 4% 43 45
Iy 38 38 318 38 38 38 38 38 38 3¢ 38 3e 38 44 44 44 44 44 i
38 38 18 38 38 kS 13 38 38 38 38 ky:) ig 38 44 44 44 44 44 3
1

S

39 39 39 39 39 39 39 39 39 39 39 39 39 33 45 45 435 45 435

INSE INDEX
E INDEX
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Eelation coefficiaants,
i
E 23 26 2? 28 29 ky 31 32 33 34 33 36 3? 38 39 40 41 42 43
Fre o = e - s o = om cm 8 e e e e 2 o o o2 = —n o —— e e e e rmocG e mme— e m— e, .- ————
: 4
E.
! ]
'
1 1
i
?
! i
‘ |
] !
‘ :
: i
oS "
44 44
44 a4 44
43 44 <4 4%
43 44 44 45 43 :
43 44 44 43 43 43 ;
1 44 43 43 44 44 44 44 f
I 48 44 44 43 43 43 44 43 i
b4 44 44 43 43 43 44 43 43 i
A 1. 46 4 43 43 43 4s 43 43 43 i
4% A4 44 43 43 43 44 4% 43 43 43 ]
b 49 44 44 43 43 45 44 43 43 43 43 43 !
[ A4S 44 44 453 43 493 44 43 43 43 43 43 43 {
% 43 44 44 43 43 43 44 43 43 43 43 43 43 43 ;
P43 $A 44 45 43 43 44 43 43 45 4% 45 43 43 43 i
49 44 14 43 43 43 44 4% 43 43 43 43 43 43 43 43 i
i 43 44 14 43 49 4% 44 4% 43 43 43 43 49 43 493 43 49
- 14 k{9 35 37 k¥4 Y4 36 k¥4 3?7 37 37 37 37 31? 37 37 3?7 78
Y 4 36 36 37 37 3?7 36 37 37 k¥4 37 3? 37 3? 37 37 37 78 78
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As indicated by the large number of significance symbels in Table
XII, there were considerable differences between basic and advanced
training relative to the majority of the flight indices. The trend of
the differences follows that reported (4) for the VI86-AJN students who
flew the old flight syllabus, in that the mean values for the airsickness-
related measures were greater during basic training. This could refloact
either singly or in combination a progressive adaptation of the group to
motion stress as they advance through the NFO Training Program, or the
expogure of the group to a less stressful flight syllabus in Squadron
VT86~AJN. In the case of the previously reported (5) student population
who received advanced training in Squadron VT86-RIO, the same Wilcoxon
test indic:ted that airsickness based upon student judgments was greacter
during advanced training.

A further comparison of differences between student performance
during basic and advanced training 1is provided by Table XIII which
presents the results of a Spearman rank correlation analysis corrected
for tied observations applied across the basic and advanced training
flight indices. The rank correlation coefficients comprise the upper
half of this table, and the number of data-pairs involved in each calcula-
tion is listed in the bottom portion of the table.

An examination of the principal diagonal of Table XIII shows that
statistically significant correlations between basic and advanced training
were present for all of the student-based flight indices with the exception
of the medication usage variable. The cnrrelation coefficients for all
of the weighted and unweighted airsickness-related indices were in the
moderate range, showing a substantial relationship significant to the
.001 level or better between student airsickness experiences in the two
squadrons. These correlation data, like those previously reported
(4,5), support the contention that a good proportion of the students who
experience airsickness difficulties during basic training will experience
the same during advanced training. Variables 21 and 22 in Table XIII
also reflect significant correlations between the academic and flight
grades received in the two squadrons.

The Table XIII matrix, by definition, also describes the interrelation-
ship that exists between a given advanced training flight index and each
of the flight indices received during basic training. Again, most of
these interindex correlations involve the three primary airsickness
measures. In general, the corr..stions that exist along the principal
diagonal are greater than those that exist to either side in the matrix.
These observations for the students who flew the new Squadron VI86-AJN
flight syllabus are in essential agreement with those noted for the
students who flew the old Squadron VI86-AJN flight syliabus (4), as well
as those reported (5) for the Squadron VI86-RIO population.

COMPARISON COF STUDENT PERFORMANCE: OLD VERSUS NEW VT86-AJN FLIGHT
SYLLABUS

The second report (4) of the longitudinal study dealt with a population
of VTB6-AJN students who received flight training in a l4-hop syllabus
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that differed from the 18-hop syllabus flown by the VI86-AJN students of
the present study. In the interest of identifying any differences that
may exist between the flight and laboratcry test data produced by the

] two populations, the Kruskal-Wallis one-way analysis of variance test \.
corrected for tied scores was applied to the related data. The test
results, shown in Table XIV, indicate that significant differences 1
between the two populations existed foir only the student-based airsickness 3

index and the instructor-based nervousness index. For the airsickness
‘ { measure, the mean was greater in the new VI86-AJN flight syllabus, The
E opposite was true for the nervousness measure.

This slightly higher incidence and severity of airsickness experi- ‘
enced under the new syllabus flight conditions could be attributed to ;
[ several factors. The most obvious would be the change in the flight ‘
syllabus proper, with the new syllabus being longer and possibly incor- i
porating a more provocative series of motion-stress hops. However,
[ another factor that could contribute to the observed differences in the
flight indices for the two squadrons would involve differences between
the two ijtudeut populations relative to individual susceptibility to
airgickness. This factor would be reflected by differences between the
laboratory test scores (variables 23-41) listed in Table XIV. As indicated
in this table, statistically significant differences were observed for
3 only cone test score (variable 28), and that was the time of day that the
BVDT was conducted. (As reported in the first report [3] of the series,
this variable was included to evaluate the potential existence of diurnal
effects on the BVDT data.) In effect, the test scores do not reflect 4
any differences in motion sensitivity between the two populations.
Thus, 1t is more probable that the airsickness differencee shown in
Table XIV are more closely allied with the change in syllabus proper
rather than differences in the motion sensitivity of the two populations.
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Table XIV

Results of a Kruskal-Wallis one-way analysis of variance comparison of the flight and labora-
tory data collected from the VIT86-AJN student population who flew the old flight syllabus with
tne same form of data collected from the VTB86-AJN population who flew the new syllabus associ- e
ated with the present atudy,

RESPONSE YARIRBLE H Vf."QJN OL' SVLLﬁBUS VTO‘-QJN NEV SYLLABUS
NO. BESCRIPTION STATISTIC MEAN S8.DEV. S.ERR. N NE‘N 8.BEV. S.ERR. N i
‘ 1 S-AIRSICKNESS INDEX-UV 2.660 9.4 14.7 1.3 129 I3.C 13.3 1.4 86
2 S-VOMITING INDEX-UN 1.33 4.0 2.7 .7 129 4.9 8.6 .9 86
3 S8-P.DECRABPATION INDEX-UW 4.03 3.6 8.3 .7 129 5.? 9.9 1.9 86
4 S-NERVOUSNESS INDEX-U¥ .49 34.3 l8.9 2.7 12% 31.35 29.7 3.2 86
S B-NEPICATION INDEX-UW 5.48 1.1 4.2 .4 129 2.9 6.3 .7 86
6 S-AIRSICKNESS INDEX-U 9.6868 4.0 6.6 .6 129 6.0 6.2 .7 13
| 7 S-VONITING INDEX-U 1.98 1.8 3.6 .3 129 2.6 4.7 .3 86
8 S-P. DECRAD.TION INDEX-U 3.981 1.9 3.6 .3 129 2. 4 4.3 .8 86
9 S-NERVOUSNESS INDEX-V .8? 13.9 12.9 1.1 129 11.8 11.6 1.3 86
10 S-NEDICATION INDEX-V 5.43 1.1 4.2 .4 129 2.3 6.3 .? 86
11 I-RIRSBICKNESS INBEX-UV 3.%59 3.0 8.8 .0 128 6.9 9.3 1.0 L1
12 1-VOWMITING INDEX-UW 1.44 3.5 7.8 .6 128 4.9 8.7 .9 86
13 I-P.DEGRABATION INDBEX-UM 2.42 2.6 6.3 .6 129 3.7 6.7 .? 86
: 14 1-NERVOUSNESS INDEX-UV 29.35%3+ 24.7 17.3 1.5 1280 12.9 1t.6 1.3 (13
i 1% I-TURBULENCE INDEX-UU 1.28 Joe.7 16.8 i.§ 120 27.3 1.2 1.4 a6 i
; 1o I-AIRSICKNESS IMDEX-V 2.60 2.3 4.3 .4 128 3.1 4.8 .3 86 ‘
: 17 1-YOMITING INDEX-¥ 1.83 1.6 3.3 .3 129 2.2 4.4 .9 86 ;
“ 18 1-P.DEGRADATION INDEX-V 2.83 1.1 3.0 -3 128 1.6 3.4 .4 8é ;
! 19 I-NERVOUSNMESS INDEX-W 31.16 18.0 8.1 .7 128 4.7 4.3 .9 86 '
; 20 1-TURBULENCE INDEX-¥ .03 13.0 e .7 120 12.3 6.4 .7 8é
! 23 THSQ1-M8 HISTORY.PART ! .08 8.6 11.1 1.0 122 7.2 8.6 1.3 43 ]
24 THBQ2-MS MISTORY,PART 2 .1 6.3 9.6 .9 122 4.9 7.2 1.1 43 :
b 23 THSQ3I-MS HISTORY.SURM .13 15.1 18.2 1.6 122 12.1 12.3 1.9 43 1
! 26 TSAMX-STATE/ANX. QUEST. .29 33.2 11.3 2.7 18 38.6 8.2 1.2 44 |
{ 27 TTANX-TRAIT/ANX.QUEST. .49 28.1 3.4 1.3 18 29.3 6.6 1.0 4“4
28 TBVDT-BVDT TINE OF DAY 13.39s 9.9 1.8 .2 120 8.9 .9 1 43
29 TBVDR-BYDY RATER 1.37 13.8 6.4 .6 123 14.9 6.6 1.0 45
3@ TBYDS-BYDY SELF~-RATING .86 15.0 6.9 .6 123 13.9 6.8 1.8 43
31 TOVDP-BYDT POST-RATING .68 6.8 13 6 1.3 118 4.4 10.3 1.6 44
32 TYVSPLI-YVIT STATIC-RIGHT 1.77 121.0 7.2 1.4 2% 121.5 10.1 1.5 435
33 TYVSP2-VYYIT STATIC-VRONG 1.31 6.6 6.0 1.2 23 S. 1 6.9 1.0 45
34 TYVYSP3-VYVYIT STATIC-OMIT .21 2.9 2.6 .5 235 2.4 4.8 .7 43
35 TYVDPI-VYYIT DYNANIC-RIGHT 1.87 65.6 29.7 5.9 25 ?76.9 35.9 5.4 435
36 TYVYDP2-VYIT DYNAMIC-URONG . 8¢ 1e.6 5.8 1.2 23 9.8 8.2 1.2 43
37 TYVDF3I-VYVYIT DYNANIC-OMIT 1.80 352.6 38.6 6.1 23 43.1 36.8 5.9 43
38 TYVIR-YVIT RATER .39 16.3 7.5 1.8 2 15.1 6.3 1.9 43
39 TVYVIS-VYIT SELF-RATING 3.681 17.6 7.6 1.3 23 13.6 5.7 .8 45
49 TYVIP-YVIT POST-RATING 3.10 8.3 11.6 2.3 23 4.9 9.4 1.4 B
41 TYVIT-¢VIT TIRE OF DAY .27 18.7 2.2 .4 23 te.1 1.3 .2 45
! 8§ = STUDENT RESPONSE DATA UW = UNWEIGHTED RESPONSE INDEX
I = INSTRUCTOR RESPONSE DATA ¥ = VEIGHTED RESPONSE INDEX
\ # = SIGNIFICANT BEYOND THE .01 LEVEL
* = SIGNIFICANT BEYOND THE .0@!1 LEVEL
¥
9
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APPENDIX A

Brief Description of Individual Hops Comprising the New Flight Syllabus
of Advanced Training Squadron VT86~AJN
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VI86-AJN (New Syllabus)

LL-1, -2, -3 Low Level Navigation
] RN-1, -2, -3, =4, -5 Radar Navigation s
% ‘ RA-1, -2, -3 Radar Analysis
AN-1 Airways Navigation ﬁ
D-1, -2 TA-4J Familiarization '!1
| ATM-1, -2, -3, -4 Advanced Tactical Maneuvers i
{
i

| All hops flown in T-39D with the exception of D-1, -2, ATM-1, -2, -3, -4,
- which were in the TA-4J.
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APPENDIX B
Brief Description of Laboratory Tests Comprising the 1977-1978
. Prototype Motion Sickness Sensitivity Test Battery
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Test Description

Variable Symbol

X No. Code
23  TMSQl

24  TMSQ2

25 TMSQ3

0

26  TSANX

27  TTANX

28 TBYDT

) 29 TRVDR
\ 30 TBVDS

b 31 TBVDP

Two~part motion sickness history form describing motion
sickness incldence and exposure level. TMSQl summar-
izes the history before the age of 12 and has a minimum
value of 0.0 denoting no problems and a maximum value of
180 denoting high susceptibility. TMSQ2 pertains to
motion sickness experience following age 12 with the
same minimum and maximum values. TMSC$ is the numerical
sum of the T™MSQl and TMSQ2 scores. For details, see
Reason, J. T., An investigation of some factors contrib-
uting to individual variation in motion sickness suscep-
tibility. FPRC Committee Report 1277. London: Ministry
of Defence, 1968,

This State-Trait Anxiety Inventory is comprised of two
self-report scales. The State Anxiety scale (TSANX)
reqires the individual to report how he feels at that
particular moment in time, while the Trait Anxiety Scale
(TTANX) requires the individual to report how he gener-
ally feels. Both scales have a minimum score of 20,
denoting minimum anxliety and a maximum score of 80 de-~
noting maximum anxiety. For details, see Spielberger,
€. D., Gorsuch, R, L., and Lushene, R. E , STAI Manual
for the State-Trait Anxiety Inventory. Palo Alto, CA:
Consulting Psychologists Press, 1970.

Brief Vestibular Disorientation Test (BVDT) involving
cross~coupled angular acceleration stimuli produced by
paced head motions on a rotating chair. TBVDT denotes
the time of day the test was given based upon a 24-hour
decimal clock. TBVDR is the test score given by the
rating panel and has a minimum value of 6 denoting no
motion symptoms and a maximum value of 60 denoting a
marimal motion sickness reaction. Immediately follow~
ing the BVDT, each subject rated his own reactions to
the test coded as TBVDS with a minimum score of 7 indi-
cating no reaction and a maximum score of 49 denoting
high reaction. A report of aftereffects was obtained
from the subject 24 hours later and coded as TBVDP with
a minimum score of O dencting no aftereffects and a maxi-
mum score of 180 denoting a high level of aftereffects.
For details, see Lentz, J. M., Holtzman, G. L., Hixson,
W. C., and Guedry, F. E., Normative data for two short
tests of motion reactivity. NAMRL-1243., Pensacola, FL:
Naval Aerospace Medical Research Laboratory, 1977.
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No.

32
33
34

36

3 38
39
40
41

Variable Symbol

Code

TVVSP1
TVVSP2
TVVSPE3

TVVDP1
TVVDP2
TVVDP3

TVVIR
TVVIS
TVVIP
TVVIT

Test Description

These scores pertain to the task performance element of
the Visual-Vestibular Interaction Test (VVIT). The tasks
involve the visual scan, acquisition and identification
of a complex aumerical display. Under static conditions,
TVVSP1l denotes the number of correct responses, TVVSP2
the number of incorrect responses, and TVVSP3 the number
of omitted responses.

The dynamic performance test scores TVVDP1l, TVVDP2, and
TVVDP3 describe the same response scores recorded while
the subject undergoes passive sinusvidal rotation. For
both the static and dynamic performance tests, the mini-
mum scores within a given response category are 0 and
129, respectively, with the further condition that sum

of the correct, incorrect, and omitted scores must total
129, For details, see Lentz, J. M., Holtzman, G. L.,
Hixson, W. C., and Guedry, F. E., Normative data for two
short tests of motion reactivity. NAMRL-1243. Pensacola,
FL: Naval Aerospace Medical Research Laboratory, 1477.

These scores pertain to the motion sickness symptom rat-
ing element of the Visual-Vestibular Interaction Test
(VVIT). TVVIR is the test score given by the rating
panel and haz a minimum value of 6 denoting no motion
sickness symptoms and a maximum value of 60 denoting a
maximal motion sickness reaction. Immediately following
the VVIT, each subject rated his own reaction to the test,
which was coded as TVVIS, with a minimum score of 7 de-
noting no reaction and a maximum score of 70 denoting
high reaction. A report of aftereffects was obtained
from the subject approximately 24 hours later and ccded
as TVVIP with a minimum score of 0 denoting no after-
effects. TVVIT denotes the time of day the test was ad-
ministered based upon a 24-hour decimal clock. For
details, see Lentz, J. M., Holtzman, G. L., Hixson, W. C.,
aud Guedry, F., E., Normatlive data for two short tests of
motion reactivity. NAMRL-1243. Pensacola, FL: Naval
Aerospace Medical Research Laborzatory, 1977.
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APPENDIX C

Normalized Cunulative Frequency Distribution of Flight Indices
aad Lavoratory Test Scores for the Squadron VI8&-ATN pPopulation
{New Syllabua)
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Figure Cl

Normalized cumulative frequency distribations of unweighted (A) and weighted (B) airsickness
indices caleculated from the student questionnaire data and the equivalent unweighted (C) and
welghted (D) indices calculatod from the fnstructor data. Each plot contains the distribution
of the observed data (irregular curve) and an equivalent Gaussian distribution (smooth curve)
wish the siame mean and standard deviation as tue observed data, The weighted student data (R)
indicate that approximately 24 percent of the students never reported experiencing airsickness
during flight training in this squadron. The same data show that a weighted airgickness [ndex
of approximately 15.9 defined the upper decile (most sensitive students) of the distribution.
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} Figure C2

Normalized cumulative frequency distributions of unweighted and weighted vomit indices follow-
ing the Figure Cl format. The weighted student data (B) indicate that approximately 62 percent
, of the students never vomited during flight training. A weighted index of approximately 8.8
i defined the upper decile for this distribution.
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approximately 56 percent of the students reported never experiencing performance degradation
due to airsickness during flight training. A weighted index of approximately 7.0 defined the

upper decile for this distribution.
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Figure Cé4

Normalized cumulative frequency distributions of unweighted and weighted nervousness indices
following the Figure Cl format. The weighted student data (B) indicate that only 17 percent
of the students reported never experiencing nervousness prior to or during a flight. A
weighted index of approximately 29.9 defined the upper decile for this distribution.
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Figure C5

Normalized cumulative frequency distributions of the sludent-derived medication usage index
(A) and the instructor-derived unweighted (B) and weighted (C) turbulence indices. The medi-
cation data again emphasize the relatively small number of students reporting the use of air-
sickness drugs during training. The turbulence data, as compared to the other indices, more
c¢logely approach a normal distribution.
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Normalized cumulative frequency distributions (irregular curve) of the three motion sickness

history scores derived from the VI86~AJN population.
bution of a theoretical Gaussian population (smooth curve) with the same mean and standard
deviation as the related laboratory test scores.
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Each plot also shows the equivalent distri-
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Figure C8

Normalized cumulative frequency distributions of the Brief Vestibular Disorientation Test
(BVDT) scores (irregular curves) and equivalent theoretical distributions (smooth curves) of
Gaussian populations with the same means and standard deviations as those of the test scores.
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Normalized cumulative frequency distributions of three static performance test scores (irregu-
lar curves) assoclated with the Visual-Vestibular Interaction Test (VVIT) and the related
thecoretical distributions (smooth curves) of Gaussian populations with the same means and
standard deviations as those of the test scores,
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' Figure C10

Normalized cumulative frequency distributions of the three dynamic performance test scores
(irregular curves) associated with the Visual-Vestibular Interaction Test (VVIT) and the
related theoretical distributions (smooth curves) of Gaussian populations with the saae means
b and standard deviations as those of the test scores.
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Figure Cl1
Normalized cumulative frequency distributions of the Visual-Vestibular Interaction Test
(VWIT) scores (irregular curves) and the related theoretical distributions (smooth
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