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SUMMARY PAGE
THE PROBLEM

Airsickness in Naval Flight Officer (norpilot) training squadrons
can be consildered to be a significant biomedical risk having both direct
and indirect influence on the cost of training aircrew personnel. During
flight, ailrsickness can degrade student performance and sometimes neces-
sitate repeat hops to achieve 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 assignments. Currently, there are few
operational data available to describe either the actual incidence or
resulting costs of the airsickness risk in these squadron:, and hence,
there is insufficient information available for flight surgeons and
medical boards to make decisions concerning disposition of airsick
individuals. In addition, validated biomedical tests of motion sickness
susceptibility to screen and select aircrew candidates best suited for
fleet assignments involving different degrees of motlon 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) Training Program.
Flight performance data, based upon both instructor and student judgments .
of airsickness severity, are being collected in the primary and secondary ¥
squadrons on an individual-student basis. In additicn, a large segment ﬂ
of the sample population has been exposed to several prototype laboratory ;

. tests of motion sengitivity which will be related to the subsequent !
- flight data., The data will define the incidenre and severity of airsick- b
‘ ness 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 alrsickness incidence in the current flight
syllabus of Squadron VI-10 where all NFO students receive their primary
training. A previous report described the airsickness problem for the i
game squadron flying a different syllabus which was changed to its f
present form in 1979. Flight data collected from 5,365 hops flown by
388 students in the n:w syllabus indicate that airsickness occurred on
approximately 23 percent of the total hops flown, vomiting occurred on
1l percent of the total, and performance degradation caused by airsick-
ness occurred on 15 percent of the total. Approximately 81 percent of
students reported being airsick on at least one flight, 53 percent
reported vomiting on e or more flights, and 67 percent considered
their inflight perforwance to have been degraded by airsickness on one
or more hops. These figures indicate & slightly higher incidence of
airsickness in the current, as compared to the previous, flight syllabus
of this squadron. As with the previous VI-10 report, the results of
several brief motion reactivity tests to which a large segrent of the
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population was exposed are presented and various comparisons made between
different student subpopulations based upon the flight and laboratory
test data.
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INTRODUCTION

This 1s the fourth in a series of research reports dealing with 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 inve.:igate the incildence and severity of
airsickness experienced by a sample of the NFO population on an individual-
student basis as they progress tlrough the basic (primary level), ad)anced
(secondary level), and fleet readiness (commonly referred to as RAG)
squadrons comprising the NFO training syllabus. The study also relates
the airsgickness data collected in the flight environment to the perform-
ance of the students on several motilon reactivity tests which were
presented to a large segment of the total sample population prior to
thelr beginning flight training. The long-term objective here 1is to
utilize the inflight airsicknesgs data as validation criteria to 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.

In the first report of the series (3), airsickness data were presented
for 408 NFO students receiving basic/primary training in Scvadron VI-10.
That student group flew a total of 5,394 documented hops 1in & flight
syllabus composed of 18 separately identified hops. Midway in the
study, the Squadron VI'-10 flight syllabus was restructured and expanded
to 20 hops. This report deals with the airsickness reported by a second
NFO student population (388 students) receiving basic 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 subpopulatioms. To
facilitate reader comparison of the results associated with the new and
old Squadron VT-10 flight syllabus, the layout of the associated statis-
tical tables and figures presented in this report closely duplicates
the tables and figures of the first report. The reader is also referred
to the first report 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
foilowed by NFO students before assignment to the fleet squadrons dis
presented in Figure 1. This report deals with the airsickness problem
in Squadron VT-10 where all NFO students receive their basic/primary
flight training. In this squadron, students are trained in both T-2 and
T-39D aircraft (photographs of which are shown in Figure 2), with the
majority of the hops invelving the former aircraft. During training in
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Pagic Training Squadron VI-10 undevr a uew {light gyllabus that was phased in Jdurinpg the 1978
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VT-10, the student population is divided into two different groups: One
group is selected “or assignment to the Mather Air Force Base (MAFB)
Advanced Training Squadron. That group flies only the eight basic
training hops identified as Bl through B8 in Figure 1 (see Appendix A
for a brief description of each individual hop comprising the VT-10
syllabus) before being assigned to MAFB for navigator training. The
second group flies the same eight basic training hops plus twelve addi-
tional intermediate trailning hops identified as I1 through I12. The
assignment of this latter group to a specific advanced training squadron
does not occur until completion of the entire 20-hop syllabus in VT-10.
This group then follows one of three different advanced training pipe-
lines identified as VT86-AJN, VI86-RIO, and ATDS in Figure 1. Upon
completing advanced/secondary training, a.l students receive additional
type-specific training in fleet readiness squadrons (commonly referred
to as RAG squadrons) before belng assigned to an operational fleet
squadron.,

To document the incidence and severity of airsickness experienced
by the VT-10 students, the twosided questionnaire developed for the
initial study (3) was again used, One questionnaire was completed for
each hop flown, with separate sections provided for student and instructor
evaluations of the student's airsickness reactions. Upon completion of
his questionnaire, the student folded and sealed the form so that the
instructor's ratings were made independently. For the student question-
naire, the key elements were four forced-choice ratings of atrsickness
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 concerning the use of ailrsickness medication on the hop. The
instructor also provided ratings of the same four airsickness, vomiting,
performance degradation, and nervousness parameters rated by the student.
In additioa, the instructors were asked to rate the roughness of flight,
i.e., atmospheric turbulence or pilot technique, encountered on the hop.

The motion reactivity test data presented fcr this population of
students were collected prior to the time the students began their NFOQ
training in Squadron VI-10. Brief descriptions of these tests are
provided in Appendix B, with related references that provide more detailed
information on test techniques and procedures. The general methods used
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

A total of 5,365 validated airsickness questionnaires involving 388
VI~10 students were collected during this phase of the longitudinal
study. As indicated in Figure 1, of the total of 388 students for which
flight data were availablc, 300 (77.3 percent) graduated from Squadron
V1-10, with 69 (17.8 percent) receiving advanced/secondary training
assignments to MAFB, 99 (25.5 percent) to VI86-AJN, 115 (29.6 percent)
to VI86-RI0O, and 17 (4.4 percent) to ATDS. The remaining 88 (22.7
percent) of the students attrited from the squadron before completing

4
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training. (This attrition rate is considerably higher than the 6.1
percent rate noted in the first VI-10 report (3) which was thought to be
abnormally low from past squadron experiences,) Of the total number of
attrites, 55 students dropped out of the program at their own request
(DOR), eight were not physically qualified (NPQ), one was hoth not
aeronautically adaptable (NAA) and NPQ, and the remaining 24 were dis-

: missed from the training program as a result of inadequate academic or

hd flight performance.

The study results are reported and discussed under seven different

¥ subheadings in general conformance with the format used in the first
Squadron VI-10 report (3). 1In the first section tlw data derived from

the student and instructor questionnaires are used to define the ineci-~
dence and severity of airsickness on each of the hops comprising the
Squadron VT-10 syllabus (post-1978). 1In the second section the question-
n ire data are discussed in relation to the contribution of students
experiencing repeated airsickness to the over-all airsickness incidence
figures, In the taird section unweighted and weighted airsickness

indices are developed on an individual-student basis to quantitatively
define the airsickness experiences of the squadron population as a

whole. That section also includes statistics describing 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 inulces and laboratory test scores of different

student subpopulations defined by the graduated or attrited students.

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 E
between and across the different flight indices and laboratory test
scores. The last section compares the flight and laboratory data produ-ed ;
by the student population of this study who flew the new/current VT-10
syllabue with the same form of data produced by the student population
of the original VI-10 study (3) who flew a different syllabus.
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ATRSICKNESS TNCIDENCE AND SEVERITY: INDIVIDUAL-HOP BASTS _ 3

AT

o

o The airsickness and related response measures derived from the

; questionnaires are tabulated in Table I for each of the 20 hops com-
prising the VI-10 syllabus. The table contains separate listings for

the student and instructor ratings of the incideace and relative magnitude
of the four principal response measures of the study; i.e., alrsickness,
vomiting, inflight performance degradation caused by airsickness, and
nervousness. For each of those measures, four percentage values corres-
ponding to classifications present, mild, moderate, severe are presented
for each of the 20 hops. FEach datum below a given hop name (see Appendix
A for a brief description of each hop) represents the percentape of the
total number of hops flown of the given type where the denoted response
occurred. The first datum presented for a given response, e.g., "Alrsick-
ness-Present,'" 1s the percentage of the hops where airsickness was

present without qualification as to the magnitude (mild, moderate, or
severe) of the response. The three subsequent data describe the percent
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incidence of mild, moderate, and severe ratings, respectively, for the
denoted questionnaire item. In the case of the vomiting measure, the
breakdown 1s based upon the number of times the response occurred on a
given flight. The student questionnaire tabulation also containsg a line
item describing the percent incidence of flights where the students
reported that airsickness medication was used. 1In the instructor tabula-
tion, separate listings are provided for flight turbulence and a break-
down of the grades issued on a given hor. The data presented in the
“Total" column at the extreme right in the table represent the percent~
tage of the total number of hops flown (5,365) where the denoted responses
were present,

As indicated in tie "Total" column of Table I, the students repurted
that airsickness (mild, moderate, or severe) was present on 22,6 pei-ant
of the hops flown during training in this squadrounj their instructor.
estimated the incidence to be only 14.8 percent., These figures indicate
that airsickness incidence with the new V1I+10 flight syllabus was of
greater magnitude than that observed with the old VI-10 syllabus where
the students and instructors reported (3) airsickness on 16.2 and 10.2
percent, respectively, of the total hops flown, In the case of the
vomlting measure, the VI-10 students and instructors reported that this
response occurred on 11.4 and 10.9 percent, respectively, of the total
hops flown. Corresponding figures for inflight performance degradation
due to airsickness were 14.8 and 10.6 percent, respectively, of the
total flightsg. Student nervousness, experienced either prior to or
during a flight, was reported by the students and instructors on 44,4
and 25,6 percent, respectively, of the flights.

Te illustrate the relative magnitude of the airsickness problem B
amrmg the different hops compricing the Squadron VI-10 flight syllabus, g
selected elements of Table I have been plotted in Figures 3 through 9. 15
In these figures, each hop is identified with an abbreviated code that
is expiained in Appendix A. The hop nawme-labeling sequence in these
figures reading from left to right follows, in general, the sequeunce
that the students flew the hens, although there were variations from
student to student. 5

The distribution of the basic flight date available for analysis
for each hop 1s depicted in Figure 3 where the number of questionnaires
collected for a given hop is expressed as the percentage of the total
number (5,365) of auestionnaires received. Variations in the exact
number of questionnaires veceived per hop are due to less than 100
percent return, which was sometimes compensated by repeat hops flown by
the students. Of the tot il questionnaires received, 394 (7.3 percent)
involved students repeating a hop they had previously flown.

=L
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In Figure 4 the student and instructor ratings of airsickness are
compared for each hop. Figure 4A plots the incidence of airsickness,
regardless of degree of severity, that occurred on a given hop as the
percentage of the total hops flown where airsickness was present.
Filgures 4B, 4C, and 4D depict the percent incidence of hops where air-
sickness was present to a mild, moderate, and severe degrec, respec-
tively. TFigures 5, 6, and 7 represent cquivalent plots of the incddence
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Figure 3

Plot of relative distribution of airsickness questionnaires received during the study as a
fr action of the individual ho, = ~omprising the squadron flight syllabus. Each bar above a
given hop corresponds te the percentage of the total number of questionnaires collected during ;
tue study that pertained to the specific hop. The left-to-right hop sequence shown corres-
ponds in general to the sequence that che stuaeunts flew the hops, although there were excep-
tions within each hop series.

of vomiting, inflight performance degradation due to airsickness, and
nervousness, respectively. A compariscn of the relative level of the |
student and instructor judgments in these four figures indicates the |
zeneral trend for the instructors to underestimate the students' esti- ) ;i
mates of their own reactions. During the initial phase of the VT-10 ‘ Nt
syllabus (kops Bl through B8), the greatest motion stress was observed
to occur on nops BL, B3, and B4, where the students reported the inci-
dence of ailrsickness on approximately %3, 51, and 53 percent, respec~ . 4
tively, of the flights. As indicated by the hop descriptions prcvided
in Appendix A, these hops generally involved acrobatics or related 5|
flight maneuvers conducive to airsickness. Airsickness on the remaining
B series of hops, particularly B5 turough B8, was considerably lower in
both incidence aud magnitude. During the final phase of training (hops
I1 through I12), motion stress was greatest on hops Il, I2, and I3 which
involved the demonstration of basic fighter maneuvers., Airsiciness was
reported by the students to have occurred on approximately 43, 67, and

57 percent, respectively, of those flights. The vomiting and perforhance
degradation data of Figures 5 and 6, respectively, also reflect the same
stress effect of chose hops. The Figure 7 data show a general trend for
nervousness to decrease in magnitude as training progresses, with a rise
in level occurring wher the I1-I3 series of hops is flown.
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Figure 6
Comparison of student and instructor ratings of inflipht performance degradation caused by

airsickness as o function of the individual hops. On most hops, the students overestimated
the extent of thelr performance degradation as compared to the instructor judgments.
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Fipure 8 i_
{5
Percent incidence of lights where gtudents reported using alrsfckness medicntion, The use of i
medicatton during the first part of the ayllabuyg penked on hop B4, Usape rose apaln during .
the 11 through 13 hop soeries where a high foeldence of atrsickness occurred, ‘

"

Figure 8 is a plot of the percent incildence of airsickness medication
usage as reported by the students. These data indicate a relatively low
dependence on medication during the early phase of training followed by
a significant ipncrease at the time of the I1-13 fighter maneuver hops.

As stated previously (3-5), this reported usage of medication during the
mid-to-late phases of the flight syllabus requires further investigation
since this practice tends to allow ailrsick susceptibles to continue in i
the program without the natural screening or attrition that might occur
without medication,

n 2

PRI = eI

A comparison of the instructor ratings ot turbulence that occurred |
on a given hop, as shown in Figure 9, with the airsickness data of 3
Figure 4 implies a close relationship between these two variables, That =
ig, the hops that the instructors considered to have the greatest inci-
dence of roughness-of-air were, in general, the same hops that produced
the greatest incidence of airsickness. As has been mentioned previously
(3-5), this probably arises from the wording used in the questionnaire
item dealing with the roughness-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 turbuleuce or buffeting that was present.

In the previous reports (3-5) dealing with ailrsickness incidence in
Squadrons VI-10 and VT-86, it was observed that certain hops flown near
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Figure 9

Percent incidence of turbulence (rough air or pilot technique) as a function of the individual
hops.
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the end of the flight syllabus produced relatively high zirsickness
incidence., This finding was used to emphasize 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~
5 ously decrease as the students progressed through the flight syllabus.

i The airsickness data for hops I1-1I3 reflect the same treand for this

%’ squadron. Once again, these results suggest that conclusions concerning
e airsickness adaptation must be carefully weighed in relation to the

motion stress level of each hop within a given flight syllabus.
Py 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 repecated number of times
during the course of their training. Table II is a tabulation of the
vesults of chis analysis for each of the principal questionnaire responses.
Each datum in th's table below a given column heading denotes the percent-
tage of the total number of students who experienced a given response
the number of times indicated by the column header. For example, the
data presented in the first row of Table II indicate that 12.1 percent
of the students reported experiencing airsickness on only one hop, 13.1
percent reported being 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 80.7 percent of the students reported
being airsick on ono or more flighte during their VI-10 training, 52.8
percent reported vomiting on one or more flights, and 67.3 percent
reported inflight performance degradation due to airsickness on one or
more flights. These values are lavger than those experienced bv the old
syllabus VT-10 students (3) who had corresponding figures of 74.5, 39.2,
and 58.6 percent, respectively. As indicated by the 0.3 percent datum
under the "12" column heading for the first variable of Table II, one
tenacious student reported being airsick on lv different hops. 1In
similar fashion, two students reported vomiting on 8 different hops, two ki
on 9 different hops, and one on 10 different hops.

e N e S e e A g Sy T s T e

To emphacize the multiple contributions of a small number of students b
to the over-all airsickness problem, the airsickness, vomiting, per- B
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, respectively. 1In these g
figures, the deviation between the student and instructor distributions %

reflects the instructors’' tendency to underestimate the presence of a
given response, using the student judgments as reference. This applies
to all variables except the overt symptom of vomiting, where the instructor g
and student distributions (Figure 10B) had good correspondence. The

percentage of the total number of students who never reported experiencing ;
a given response is represented in these figures by the intersection of 4
the distribution curve with the ordinate axis. That is, 19.3 percent of
the students reported never being airsick, 47.2 percent reported never
vomiting, 32.7 percent reported never suffering from inflight performance
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Figure 10

Normalized cumulative frequency distribution of students experiencing alrsickness (A), vomit-
ing (B), inflight performance degradation (C), an’ nervousness (D) o different number of times
during the course of rheir flight training in this squadron based upon both student (solid

line) and instructor (dashed line) data.
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degradation due to airsickness, and 7.2 percent reported never experiencing
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
5 24 percent of the total number of students; 50 percent of the hops where
B vomiting occurred was accounted for by 14 percent of the students; 50
percent of the hops involving inflight performance degradation was
accounted for by 18.2 percent of the students; and 50 percent of the
hops where nervousness occurred was accounted for by 23.4 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 ol those individuals falling into the upper part,
e.g., the upper decile, of the Figure 10 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 plot is that only 34 (8.8 yercent) of the 388 squadron
students reported using medication at some time during training. Of
these students, 30 used medication on three or less flights, one on four
flights, two on five flights, and one on gsix flights. As with the
previously reported squadron data (3-5), the incidence of medication
usage shown in Table I and plotted in Figure 8 was accounted for by a
relatively swall number of students., The turbulence distribution data
of Figure 11B show that the repeated exposure to roughness of air was
more evenly distributed over the population.

INDIVIDUAL STUDENT PERFORMANCE: ATRSICKNESS INDICES

Unweighted and weighted indices were calculated for the principal
components of the airsickness 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 oi relating an individual's performance during basic training
with subsequent performance in advanced and fleet readiness (RAG) squad-
rons. As outlined in the first report (3), five unweighted and five
weighted indices were calculated for each student, using the airsickness,
vomiting, performance degradation, nervousness, and medication usage
compenents of the student questionnaire as measurement references.
Similarly, for the instructor data pertaining to the same student, five E
unveighted and five weighted indices were calculated, using the same
measurement references, with the one exception of substituting the
ingtructor rating of turbulence for the student report of medication
usage. Flight indices were not calculated for those students who sub-
mitted less than four questionnaires during the study period. ke
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The methods used to calculate the indices were keyed to structuring
a computer data storage file for each student that contained a sequential
tabulation of all questionnaires collected from the student during the
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i course of his squadron training. The unweighted indices were calculated
5 from this fi.e as

No. Flights Response Experienced
N 1 w =
. 1) RESPONSE INDEX (UNWEIGHTED) Total No. Flights Flown x 100

where no weight was given to the severity uf the response; i.e., attention
was given cnly to the fact that a response such as airsickness occurred

on a flight without regard to its mild, moderate, or severe degree of
magnitude. Accordingly, the unweighted indices simply represent the
percentage of the flights flown by the student where the denoted response
such as airsickness 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 assignment of a linear weight of 0, 1, 2
3 to the four magnitude ratings associated wit“ 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 veported either mild, moderate, or severe airsick~
ness was given a respo se rating of 1, 2, or 3, respectively, for a

MEDICATION INCIDENGE TURBULENCE INCIDENCE-ANY DEGREE
CUMULAT IVE PERCENTAGE OF STUDENTS EXPERIENCING CUMULATIVE PERCENTAGE OF STUDENTS EXPERIENCING
THIS RESPONSE THE UENOTED NUMBER OF TIMES THIS RESPONSE THE DENOTED NUMBER OF TIMES :
100 - —_ 1000 . et e o i §
-~ h
../_7 o e wi
0o 0o 7/ ﬁ
%0 0o ] / P
& mo ] & 0.0 ] / 1'
g “wo . 4 0o / :
és&a: §5&°: .
W o W00 / i
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%0 N = 368 500 N ~ 388 I
] —— STUENT DATA ] / - - - INSTRUCTOR DATA &
a0 0o ;
J e 1%
i 1.6 . i i
\‘l\ 0 1 .0 i
' LR 11 71 T T T T T T LA R} L 14 11 L] ¥ L) T T-1 T LI AN A 4 71 vV 1T 7T T T L) T
3 0 5 19 15 ) ] 5 10 15
b MUMBER OF TIMES RESPONSE EXPERIENCED MMBER OF TIVES RESPONSE EXPERIENCED
A SQUADRON VT10 ( NEW SYLLABUS ) DATA 8 SQUADRON V10 ( NEW SYLLABUS ) DATA
Flgure 11

Normalized cumulative frequency distribution of students utitizing medication on a repeated
basis (A) and students experiencing turbulence or roughness of air on one or more flights (B).
Note that the incidence of medlcation usage shown in Figure 8 was accounted for by a very
small percentage of the total student population, as indicated in A.
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jparticular hop. These response ratings were summed for all of the hops
flown by a given student and used to caiculate a weighted index that was
normalized to have a maximum value of 100 as follows:

2) RESPONSE INDEX (WEIGHTED) = 240 @“d;‘éég‘l‘abllolflﬁ?;hiﬁ‘l’xﬁ Ratings) , 120

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 his flights would have a corresponding 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. 1In
the case of the medication usage question, a response rating of 9O was
asgigned to the item if medication was not used on the flight, and 1 if
usaed. The weighted index wss also normalized to have a maximum value of
100.0, thus resulting ir the unweighted and weighted indices for this
one item being identical.

The resulting group statistics for the response indices of the VT~
10 students are presented in Table III. Statistical parameters listed
for each response variable include the group mean, standard deviation of
the observations, standard error ¢’ the mean, winimum and maximum values
obgserved, group median, the total number of observations (students) in
the data base, and the Kolmogorov-Smirnov deviation statistic. TFesponse
variables 1 through 10 in that table represent the rewponse indices
derived from the student-based questionnaire data; and variables 11 i
through 20 correspond equivalently to the indices derived from the s
instructor-based questionnaire data. (It should be noted that the N £
value of 366 in this table is less than the 388 students used in the :
compilation of the Tables I and II data. This arises because the Table ]
IIT flight indices were not calculated for any student who submitted
less than four questionnaires ~ - in this case, 22 students.)

e ete, % e

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 begimnning flight
training in Squadron VT10. In brief, TMSQ1l, TMSQ2, and TMSQ3 (variables
23, 24, and 25, respectively) pertain to a motion sickness history where
TMSQLl and TMSQ2 involve motion sickness experiences prior to and follow-
ing age 12, with TMSQ3 equal to the sum of the TMSQl and TMSQ2 scores;
TSANX and TTANX (variables 26 and 27) to a state/trait anxiety test;
TBVDT, TBVDR, TBVDS, and TBVDP (variables 28 through 31) to a Brief
Vestibular Disorientation Test (BVDT); TVVSP1l, TWVSP2, and TVVSP3 (vari-
ables 32 through 34) to the static performance element of a Visual/
Vestibular Interaction Test (VVIT); TVVDPLl, TVVDP2, and TVVDr3 (variables
35 through 37) to the dynamic performance element of the VVIT; and
TVVIR, . TVVIS, TVVIP, and TVVIT (variables 38 through 41) to the motion
sickness rating element of the VVIT.
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In the interpretation of the numerical magnitude of the mean data
presented in Table III, it should be realized that for the 20 flight
indices, high scores denote poor performance and low scores good perform-
ance (or in the case of the turbulence measure, high scores represent
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Table TI.

Statistical listing of the flight response indices and labofétory test scores for the

Squadron VT-10 study population. Data presented for each response variable include
the mean, standard deviation, standard error of the mean, minimum, maximum, median,
and total number of students. In addition, the deviation-statistic associated w.th
:he nonparametric Kolmogorov-Smirnov one~-sample test of goodness of fit of the distribu-
tion of the observed data to the distribution of an equivalent theoretical Gaussian

population is listad at the right,

RESPONSE YARIABLE

ND. DESCRIPTION NEAN S.DEV.
1 S-AIRSICKNESS INDEX-UY 26.08 22.
2 S-YOMITING INDEX-U¥ 13.1 18
3 S-P.DEGRADATION INDEX-UW 16.6 18
4 S-NERVOUSNESS INDEX-UV 49.2 31
5 S-MEDICATION INDEX-UVW 1.8 7
6 S-AIRSICKNESS INDEX-E t2.7 11
7 S-VOMIVING INDEX-U 7.4 11
8 S8-P.DEGRADATION INDEX-U 7.9 9
9 S~-NERYOUSNESS INDEX-U 21.3 16

10 S-HEDICATION INDEX-Y 1.8 7

11 I-RIRSICKNEJS INDEX-UW 17.6 19

12 1-YOMIYIWG INDEXR-UW 13.¢ 17

13 I-P.DEGCRADATION l1.DEX-UN 1€.6 1%

14 I-NERYOUSNESS INDEX-UW je.2 21

13 I-TURBULENCE INDEX-UW 25.8 16

16 I-AIRSICKNESS INDEX-U 8.3 10,

1?7 i-YOMITING INDEX-M 7.1 1@

18 1-P.DEGRADATION INDEX-¥ 5.4 7.

19 1-NERYOUSMNESS INDEX-M 11. 4 8.

20 1-TURBULENCE INDEX-Y 13.3 9

23 THSQ1-ME HISTORY:PART 1 8.8 11

24 THSQ2-M8 HISTORY:.PART 2 7.8 9

25 TMSQ3I-HE HISTORY, SUM 15.8 18

26 TSANX-STATE/ANX.QUEST, 38.6 8

27 TYARX-TRAIT/ANX. QUEST. 29.1 7.

28 TBVYDT-BYDT TIME OF DAY 8.9

29 TBVYDR-BYDT RATER 13.8 S.

36 TBVDS-BVYDT SELF-RATING 12.7 6.

3t TBYDP-BVYDT POST-RATING 3.3 ?.

32 TYVEP1-YVIT STATIC-RIGHT 121.7 7.

33 TYVYSP2-YVIT STATIC-WRONG 5.2 S.

34 TYYSP3I-VYVIT STATIC-OMIT 2.1 3.

35 TYVYDPi-YVIT DYNAMIC-RIGHT ?9.2 31.

36 TYYDP2-VVIT DYHNAMIC-URONG 10.4 7.

37 TYVYDP3-YVIT DYNAMIC-ONIT 3.4 23.

38 TYVIR-VYVIT RATER 15. 3 6.

39 TVYVIS-YVIT SELF-RATING 14. 0 6.

48 TYYIP-YVIT POST-RATING 13.86 77.

41 TYYIY-YVIT TIME OF DAY 1e.8 1.

] STUDENT RESPONSE DATA

SIGNIFICANT BEYOHND THE .1 LEVEL

=

= INSTRUCYOR RESPOASE DATAH

L]

a SIGNIFICANT BEYOND THE .01 LEVEL
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greater stress than low scores). Correspondingly, for the majority of
the motion reactivity cest batcery scores, high scores denote either
poor performance or greater susceptibility to motion stress. In the
case of two test scores (TVVSP1l and TvVDP1l), the converse is true in
that these two variables pertain to the number of correct responses

prc iuced by the students while per ‘orming the related test tasks. In
the case of the TBVDT and TVVIT ver.ablias, no marsnitude relationship
exists relative to performance in that these measures describe the time
of day (24~hour clock) that the BVD and VVI Tz:sts were given to the
student group.

' As with the questionnaire data ccllected previously (3-5), the

' distributions of the 20 Squadron VT-10 flight indices are generally
skewed toward the lower values of the response scale, with the median

: values of Table III conecistently falling below the related means.
Similarly, the results of a Kolmogorov-Smirnov one-sample test of goodness
of fit (2) of the normalized cumulative distribution of the -bserved

’ data to an equivalent Gaussian distribution with the same mean and

| standard deviation as the observed data indicate noun-normality of the

} date.. As indicated by the significance symbols adjacent to the Kolmogorov-
Smirnov deviation sctatistic labeled as DEV in Table III, the null hypothesis
that the distribution of the obsecrved data is the same as a Gaussian
distribution must be rejected at the .0l significance level or greater
for all 20 flight indices. Plots of the normalized cumulative frequency
distributions of the unweighted and weighted flight indices, along with
thelr equivalent theoretical Gaussian distributions, are presented in
Figures Cl through C5 of Appendix C for both the student and instructor-
der*red questionnaire data. Figuros C6 througn C1l1 plet similar data
for che motion reaccivity test results (vavwiables 23 through 41) of the
squaavon students.

The unweighted, student-based indices in Table III imply that for
this specific VI-10 population, the mean or "average'" student experienced
{ airsickness on 26.0 percent of the hops flown, vomited one or more times
; o 13.1 percent of the hops, and experienced inflight performance degrada-
W tion due to airsickness on 16.6 percent of the hops. With the exception X
g of the vomit index, the equivalent unweighted indices calculated from *

the instructor-furnished data indicate conr”uerably lower mean values
for the corresponding variables. This same relationship applies to the
weighted indices presented in Table III. The mean value of 1.8 for the
medicat 'o»n usage index denotes the relatively low usage of medication in o4
the squadron. However, as mentioned in the first report (3) such "average- &
student’ interpretations of the Table III mean data are highly restricted ‘
by the non-Gaussian nature of the related distributions.

COMPAKISON OF STUDENT SUBPOPULATIONS BASLL UPON ADVANCED TRAINING :
ASSIGNMENTS AND GRADUATED/ATTRTTED STATUS

As outlined in the Figure 1 block diagram, upon graduatisn from VT-
10, the students foilow one of four different advanced/secondary training
pipelines to the fleet; i.e., MAFB, "T86-AJN, VI86-RI0O, or ATDS. As
explained in the first VI-10 report (3), a comparison of the flight
indices measured for these four different student groups must take into
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account the fact that the MAFB students generally fly only the eight
basic hops identified as Bl through B8, while the remaining three groups
fly Bl through B8 as well as the twelve intermediate hops identified as
I1 through I12, TFor this reason, a separate set of unweighted and
weighted flight indices was calculated for each student within each of
the four subpopulations based upon only the Bl through B8 hops which
were flown by all graduated students regardless of thelr advanced training
squadron assignment. A Kruskal-Wallis one-way analysis of variance by
ranks test (2) was then applied to the flight and laboratory test score
data produced by those four student groups. In Table IV a tabulation is
made of the Kruskal-Wallis H statistic corrected for tied scores; the
total number of students included in the analysis; and, for each of the
four groups, the mean, standard deviation of the obsexvations, the
standard error of the mean, and the number of students included in the
group. To disprove the null hypothesis that the four student groups came
from the same or identical population requires that the H-statistic
equal or exceed 11.34 at the .01 significance level and 16.27 at the
.001 level, assuming that H is distributed like chi squared with three
degrees of freedom. In conformance with the analytical procedures
established on an a priori basis in the first report (3) of the series,
a probability of .01 was arbitrarily selected as the minimum degree of
statistical significance that would be symbolically identified in Table IV
(and in all following tables).

The lack of statistical significance symbols adjacent to the H
statistic column in Table IV indicates that the Kruskal-Wallis test does
not show any real differences at the .0l level or better among the
four student subpopulations. This applies to all 20 £light Indices and
all 19 of the laboratory test scores. This is in essential agreement
with the findings reported for the same four subpopulations who flew the
old VI-10 flight syllabus (3).

Since one element of the longitudinal study involves the later
follow-up of the VI-10 students assigned to both the AIN and RLO components
of Advanced Training Squadron VI-86, a similar statistical comparison is
provided in Table V for thase two student eoroups. The AIDS group is not
included because of the relatively low number of students receiving this
assignment. In contradistinction to Table IV, the airsickness index
data in Table V were calculated on the basis of the entire 20 hops
compriging the complete VI-10 flight syllabus., For these data the
Kruskal-~Wallis H statistic based upon one degree of freedom is required
to equal or exceed 3.84 at the .05 significance level, 6.64 at the .0l
significance level, or 10.83 at the .00l level to disprove the null
hypothesis that the VI86-AJN and VI86-RI0O students came from the same or
an identical population. Again, there were 1.0 significant differences
at the .01 level or better between the two populations for any of the 41
listed response measures. In the first VT-10 report (3), the academic
and flight grades (variables Z1 and 22) received by the students upon
graduation from VI-10 were significantly higher for those assigned to
VI86-RIO than for those assigned tc VI86-AJN. This is not the case for
tha new syllabus VI-10 students.

A third comparison involves those students who graduated from the
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Table V

Results of a Kruskal-Wallis one-way analysis of variance comparison of students who graduated
from Squadron VI-10 and were assigned to Advanced Training .quadron VT86-AJN with students who
graduated and were assligned to Squadron VI86-RIO, In contradistinction to Table 1V, the flight
indices for this table and all following tables were calculated on the basis of all flights
flown by each individual student.
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RESPONSE YARIABLE H YTI86-AJN ¥T186-R10
NO. DESCRIPTION STATISTIC MEAN 8. DEY. S.ERR. N HEAN S§.DEVY. 8.ERR. N
H S-AIRSICKNESS INDEX-UY 4.906 24.2 18.9 1.9 98 19. 95 18,2 1.7 114
2 S-YOMITING INDEX-UM .90 11.5% 16. 08 1.6 98 11.6 16. 4 1.9 114
3 6-P.DEGRADATION INDEX-UM 3.30 15.3 14. 4 1.5 98 12.9 16.3 1.9 114
4 S-NERYOUSNESS INDEX-UN 1.46 43.3 27.3 2.8 98 408.2 31.6 3.0 114
5 S-MEDICATION INDEX~-UM .16 1.3 4.1 .4 98 1.2 4.9 .4 114
6 S-AIRSICKNESS INDEX-U J.74 12,1 16.2 1.0 96 9.7 18.8 .9 114
? S-VOMITING INDEX-U .04 6.9 8.6 .9 98 6.4 18.0 .9 114
8 S~-P.DEGRADATION INDEX-¥ 3.29 7.7 8.9 .9 98 5.8 7.2 .7 114
9 S-NERVOUSHESS INDEX-U 1.25 18.1 12.9 1.3 98 17.3 15.4 1.4 114
18 S-MEDICATYION INDEX~-Y .16 1.3 4.1 .4 50 1.2 4.5 4 114
11 I-AIRSICKNESS INDEX-UY .76 15,2 14.5 1.8 98 14.2 16. 8 1.9 114
12 1-VOMITING INDEX-UM .16 1.8 14.0 1.4 98 12.1 16.7 1.6 114
£t3 1-P.DEGRADATION INDEX-UU 1,24 111 12.1 1.2 98 9.2 11.3 1.1 114
14 I-NERVYOUSNESS INDEX-UW .85 24 .4 15.2 1.5 98 24.2 15.3 1.4 114
1S I-TURBULENCE INDEX-UW 1.0t 24,0 12.9 1.3 98 27.1 i5.6 1.5 114
16 I1-AIRSICKNESS INDE¥-U .95 7.2 7.7 .8 98 6.6 9.1 .9 114
17 I1-YOMITING INDEX-U .80 6.2 8.6 .9 98 6,3 9.4 .9 114
18 1-P.DEGRADATION INDEX-U 1.63 4.8 5.9 , 6 98 3.7 4.8 .4 114 1
19 1-NERVOUSNESS INDEX-M .19 9.8 5.8 .6 98 8.5 6.4 .8 114 "
20 I-TURBULENCE INDEX-U .83 {2.6 7. @ 4 98 13.8 9.1 .8 114 E
21 ACADEMIC GRADES-BARSIC .13 49.7 8.0 .8 98 %e.0 8.9 .8 113 3
22 FLIGHT GRADES-BASIC §.23 3.0 .8 . @ 98 3.8 .0 N 113 ¢
23 THSQ1-HS HISTORY.PART 1 .81 ?.1 8.3 1.2 1] 7.3 8.9 1.4 40 N
24 THSGQ2-M4S HIBTORY.PART 2 .58 3.2 7.8 1.1 50 6.3 8.3 1.3 40 ﬁ
2% THSQ@3I-K8 HISTORY: SUN .01 12. 4 13.2 1.9 50 13.6 1%5.6 2.5 40 %
26 TEANX-STATE/ANX.QUEST. .01 30.5 7.9 1.1 49 30.3 7.8 1.2 49 E
27 TTANX-TRAIT/ANX.QUEST. .45 29.2 6.4 .9 49 29.9% 8.4 1.3 40 }
28 TBYDY-BYDY TIME OF DAY .76 8.9 .9 AR | 50 8.8 .9 i 49 }
29 TBYDR-BVYDT RATER 1.13 14,7 6.4 .9 5 12.8 4.1 4 49 &
30 TBYDS~-BYDT SELF-~RATING 1.58 13.8 6.7 .9 b1 12. 08 5.8 .9 48 3
31 TBYDP-BYDT POST~RATING 2.89 4.1 9.8 1.4 49 2.6 9.0 1.5 3? %
32 TYVYSPI-YVYIT STATIC-RIGHT .84 121.8 9.7 1.4 59 122.3 $.7 .9 41 E
33 TYVYSP2-YVIT STATIC-WRONG 1.68 4.7 6.7 .9 50 4.0 4.1 .6 41 }
34 TYVYSPI-YVIYT STATIC-OMIT .04 2.9 4.7 .7 58 1.8 2.3 .4 41 i
35 TYYDP1I-VYVIT DYNARMIC-RIGHT .48 74.3 36.6 3.2 50 79.7 34.35 5.4 41 i
36 TYYDP2-YYIT DYNANIC-WRONG .83 9.4 7.9 1.1 58 9.3 8.6 1.3 41 ;
372 TVYVDP3-VYIT DYNAMIC-OMIT .45 45,3 37.3% 3.3 S0 48.0 37.93 3.8 41 !
38 TYVIR-YVIT RATER .46 15.3 6.6 .9 50 16.3 7.4 1.2 41
39 TYVYIS-YVYIT SELF-RATING .29 13,7 5.9 .8 50 14.9 7.6 1.2 41
42 TYVIP-YVYIT POST-RATING .17 4.7 9.8 1.3 50 6.1 11.8 1.6 41
41 TVYVIT-YVIT TIME OF DaY .38 18.1 1.3 .2 58 9.9 1.4 , 2 41
6 = STUDENT RESPONSE DATA UV = UNMEIGHTED RESPONSE INDEX g
1 = INSTRUCTOR RESPONSE DATA ¥ = MEIGHTED RESPONSE INDEX ;
$ = SIGNIFICANT BEYOGND THE .@1 LEVEL }
« » SIGNIFICANT BEYODND THE .01 LEVEL f
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squadron and those who attrited for any reason whatsoever. The results
of applying the same Kruskal-Wallis one-way analysis of variance to
these student groups are summarized in Table VI. The airsickness indices
in this case were calculated on the basis of 21l flights flown by the
students. The H statistic data of this table for the ten student-based
flight indices show that significant differences existed between the
graduated and attrited student populations for the airsickness and
nervousness indices, both unweighted and weighted. The same applies to
the unweighted performance degradation index. For the ten instructor=
based indices, significant differences existed between the two student
groups for the same three indices, both unweighted and weighted. 1In all
cases, the flight indices were higher for the attrite group. Only two
of the laboratory test scores (variables 32 and 33) showed any statisti-
cally significant differences between the two groups.

Examination of the mean sccres preseuted in Table VI for the two
student groups shows that the incidence of ailrsickness, vomiting, per-
formance degradation, and nervousness was greater for the attrite
group. This same trend was observed in the other elements of the study
including the students who flew the old VT-10 flight syllabus (3), the
VI86-AJN students (4), and the VI86-RIO students (5). However, of these
latter three squadrons, differences significant to the .01 level or
better for any of these four measures were found for only the VT86-RIO
population. The higher incidence of airsickness in the attrite group
(significant to the .05 level or better in all squadrons studied to
date) highlights the potential contribution of this factor to the over-
all attrition problem. A further point is that the comparison between
the graduated and attrited populations afforded by Table VI in this
report and the three previous reports (3-5) is based upon attritions
that occur only within the squadron undergoing study. It does not
include students who attrite at a later phase in their training/fleet
careers. Incorporation of these additional attrites during the later
phases of the longitudinal study may further strengthen the observed
relationship between airsickness and attrition.

COMPARISON OF STUDENT SUBPOPULATIONS BASED UPON ATRSICKNESS SENSITIVITY

In the first report (3) of the series it was emphasized that a
long-term objective of this laboratory is 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
the students and the instructors over the full course of the NFO training
syllabus serve to quantitatively distinguish between those students who
repeatedly suffer airsickness (high flight index scores) and those
students who rarely experience airsickness (low flight index scores).

Accordingly, separation cf the students into susceptible and nonsusceptible

groups based upon their actual flight performance provides some direct
insight into 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 {ollow,
such an approach is 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
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Table VI

Results of a nonparawetric Kruskal-Wallis one-way analysis of voarlance comparison of students
who graduated from Squadron VI-10 with students who attrited from the squadron after beginning
flight tralalng.

.....................................................................................

RESZPONSE VARIABLE H GRADUATED ATTRITED
NG, DESCRIPTION STATISTIC MEAN S.DEY. S.ERR N MEAN 8 DEV, 3. ERR. N
1 S-AIRSICKNESS ITNDEX-UV 14,00 23.9 15.8 1.1 2%8 37.2 27.7 3.4 68
2 S-YOMIYING INDEX-UM 3.97 11.8 16.3 .9 298 19,2 24,23 2.9 €8
3 &-P.DEGRADATION INDEX-UM 7.37% 14,9 t16.8 1.0 298 24,1 24.8 3.0 68
4 S-HERYDUSHESS THDEX-UV 12.49% 46 3 30.6 1.9 298 62.8 33.9% 4.1 €8
5 G-MEDICATION INDEX-UY .88 1.¢ .0 .3 298 2.8 12.3 1.8 68
6 S-AIRSICKNESS INDEX-V 9.888 11,4 10.4 .6 298 37.9 15.8 i.9 68
? S<-YOMITING INDEX-V 2.72 €.7 te.0 6 298 18,2 14,7 1.8 68
8 S-P DEGRADATION INDEX-V %5.89 7.1 8,2 .8 298 11.8 3.7 1.7 (3
9 S«-NHEPVOUSNESS INDEX-M t2.%2« t19.8 15.3 .9 298 27.% 18.1 2.2 68
10 CG-MEDICATIQN INDEX-U .98 1.6 6.8 ] 298 2,8 12.9% 1.5 68
11 T-AIRSICKHESS INDEX-UY 19.038 1% 6 16.6 1.0 296 26 4 25.80 3.0 78
12 1-YOMITING IMDEX-LUW 4.37 11,6 1%.% .9 29%¢ 19,8 2%.1 2.9 78
13 1-P. DEGRADATION INDEX-UV 6.68%4 10.9 12,6 W7 296 19.6 22.4 2.7 78
{4 J-NERYOUSNESS INDEX-UVY I5.83¢ 26.3 17. 4 1.¢ 296 46.8 27.1 3.2 70
185 I-TURBULENCE INDEX-UUY .22 24.9 (4.7 .9 296 2%.7 23.4 2.8 70
16 I-AIRSICKNESS INDEX-UW 9.764 7.3 8.8 .5 296 12.8 13.7 1.6 74
17 1-VOMITING INDREX-W 3.1°2 6.9 9.4 .9 296 10,6 13.8§ 1.6 78
18 1-P.DEGRADATION INDEX-U 7.618 4.6 5. a .3 296 8.7 19.5 t.3 70
19 1-NERVOUSHESS INDEX-U 33.77¢ 9.9 7.2 .4 296 17.7 19.8 1.3 78
28 1-TURBULENCE INDEK-¥ 74 12.9 8.2 .5 296 151 t2.8 1.4 70
23 THGQI-MS HISTORY, PART 1 .87 8.3 18.7 .9 133 18,4 3.2 2.1 4
24 THSQ2-NS HISTYORY,PART 2 33 7.1 8.9 .8 133 6.6 10.3 1.6 4
25 THG0I-HE HISTORY. SUM .93 15.4 17.6 1.5 133 t17.6 22.8 3.6 41
26 TSANX-STATE/ANX. QUEST. 3% 3190.3 8.9 132 31,8 8.3 1.3 49
27 TTANK~TRAIT/ANX. QUEST. 11 29.2 7.2 .6 132 28.9 7.1 1.1 49
28 TBVDT-BYDT TINE OF DAY @9 8.9 1.8 .1 133 8.8 .6 .1 &
29 YOVYDR-BYDT RATER 84 13.¢6 5.3 .8 133 148 8.7 .9 41 :
30 TBYDS-BVDYT SELF-RATING .03 12.8 6.1 .9 133 12,5 5.8 .9 41 2
31 TBYDP-BYDY POST-RATING .14 3.4 8.9 .8 tee 3.9 4.9 .8 38 }
32 TYVSPI-YVYIT STATIC-RIGHY 6.838 122.3 7.2 .6 134 119.6 7.1 1.1 49 §
33 TYYSP2-VVIT STATIC-URONG 8.9¢6¢ 4.6 3.0 .4 134 [ 5.5 .9 49 :
34 TYVEPI-VVYIY STAYIC-OMNIT 64 2.1 3.5 .3 134 2.3 3.2 9 42 X
I3 TVYDPLI-YYIT DYNAMIC~RIGHT .90 79.1 32.8 2.8 134 ?9.4 29.7 4.7 49 y
36 TYYDP2-YYIT ODYNAMIC-URONG 2.23 9.7 ?.1 .6 134 12,9 9.3 1.9 49 @
37 TVVRPZ-YVIT DYNAMIC-OMIT 07 40.2 34.1 2.9 134 37. 8 30.3 4.8 40 i
38 TYVIR-VYVIT RAYER 15 15.4 6.5 .6 134 15,14 6.9 1.1 40 é
19 TYVIS-VYYIT SELF-RATING .38 14.2 6.4 .6 134 13.4 5.4 .3 40 |
48 TYYIP-YYIT POSYT-RATING .19 7.6 18.7 1.6 134 1,2 1572. 4 24.9 40 'ﬁ
41 TUVIT-UVIT YIME OF DAY .82 ie. 9 1.3 4 134 10,9 i.0 .2 40 “i
D i s PR U U P A U SR S
3 = STUDENT RESPONSE DATA UY = UNUEIGHTED RESPONSE INDEX I
I = IHSTRUCTOR RESPOKSE DATA ¥ = UEIGHTED RESPONSE INDEX !
B = SIGHIFICANT BEYOND THE .8t LEVEL it
* = SIGHIFICANT BEYOND THE @01 LEVEL ﬁ
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population for a given airsickness measure) with those 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 airsickness 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 VT-10., This ccrresponds 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
dacile) reference established by the normalized cumulative frequency
distribution for this particular index. The student-based distribution
data presented in Figure Cl-B (Appendix C) indicate that at the 90th-
centile point, the weighted index score was approximately 27.2. These
distribution data also indicate that the nonairsick group included
approximately 19 percent of the total squadron population for which
airsickness index scores were determined.

With these criteria serving to define the airsick susceptrible and
nonairsick susceptible populations, a Kruskal-Wallls one-way analysis of
variance was performed on each of the response variables, the results of
which are tabulated in Table VII. 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
different 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
airsick group. Differences were also observed for all of the nervous-
ness~related indices as well as for the instructor-based turbulence
data.

In the case of the 19 motion reactivity test scores, statistically
significant differences between the selected airsick and nonairsick
populations were found for two of the motion sickness case histury
scores, one of the BVD Test scores, and three of the VVI Test scores.
The motion sickness case history sum score (variable 25) was also found
to be statistically higher for the airsicit groups included in the three
previous squadron studies (3-5); with the exception of the VI86-RIO data
(5), the same applies to the first element (variable 23) of the motion
gickness case history. The statistically significant difiference associ-
ated with the post-rating element (variable 31) of the BVDT was also
obgerved in two of the three previous studies, with Squadron VT86-RI0O
again being the exception. 1In the case of the three VVIT scores (vari-
ables 38-40), this is the first squadron where statistical differences
to the .0l level or better have been shown to exist. (However, the same
three VVIT scores were significantly different to the .05 level or
better in the VI86-AJN data [4] and two of the scores [variables 39 and
40] were similarly significant in the old syllabus VT-10 data [3].)

28

TR An R anha e s s e bt e ..wsm-:n-‘.;54@.5;13.5&1,45;.‘);‘4\:;_‘1{;e.&@m&m,ﬁgﬂég;vgﬁjggggquhﬂw-' 7

AR 0 et st

P e e e

e B L SR S

i 'v-—-la,s?‘,.‘ kg T e o

| %)



e it s o STERTE PRI

Table VI1
ﬁ. Results of a Kruskal-Wallis one-way analysis of variance comparison of students who never experi-
ﬁ} enced airsickness during flight training with students who had a relatively high incidence of
4% airsickness, The nonaflrsick group, defined as those students with a weighted airsickness index
gj (variable 6 from the student questionnaire) equal to 0.0, represented approximately 19 percent of
i the total study population, The airsick group, arbitrarily established as the most sensitive
3 10 percent of the students, was defined as those individuals with a weighted airsickness index
%g equal to or greater than 27.2 which marked the upper decile for this measure.
RESPONSE YARIABLE H NONAIRSICK RIRSICK
NO, DESCRIPTION STATISTIC MEAN 3.DEY. S.ERR N MEAN § DEV. §.ERR. N
1 S-AIRSICKNESS INDEX-UV 160, .67» .8 . e .9 78 67.3 18. 6 3.8 38
2 S-VOMITING INDEX-uM 86. 429 .9 . 8 .9 78 45,08 27.@ 4.4 38
3 S-P.DEGRADAVION INDEX-UV 84.13+ 1.0 5,8 . 6 78 %8.6 2%5.1 4.1 8
4 E-NERYOUSMESS INDEX-UY 44 24% 33,3 29,2 3.5 7¢ 898.1 28.9 3.4 38
3 S-MEDICATION INDEX-UW 27 83» 4 3.8 .4 78 1.4 19.2 3.1 38
6 S-AIRSICKNESS INDEX~-Y 188, . 71» .9 . 8 .8 78 38.8 te.7? 1.7 36
7 S-YOMITING INDEX-W 86,42 . ] .9 .9 79 28,2 16.9 2,7 38
8 S-P.DEGRADAYION INDEX-W 84.85» .4 2.9 ] 79 26.4 14,8 2.3 38
9 GS-NERVOUSHESS INDE¥-M 44 . 21» 13,6 12.9 1.6 e 36,3 3.1 2.1 38
10 S-MEDICATION INDEX-V 2?.59» .4 3.8 4 78 11,4 19,2 3.1 38
11 1-AIRSICKNESS® INDEX-UY 93.78» .3 1.9 .2 78 51,2 22.1 3.6 38
12 1-YOMITING INDEX-UM 91.68¢ o . 9 A 78 45,3 23,7 3.8 38
13 1-P.DEGRADATION INDEX-UY 93,11 -] 2.7 .3 0 41.9 15,9 3.2 38
14 I1-HERVOUSNESS INDEX-UY 37.72+ 20,0 4.5 1.7 78 83.3 27.9% 4.5 38
15 1-TURBULENCE INDEX-UW 41,77« 17.9 13.9 1.7 70 4% 9 23.2 3.8 38
16 1-AIRSICKNESE INDEX-M 83.7%5 A . 6 A 7 27.7 14,0 2.3 38
17 I1-YOMITING INDEX-U $1.67% . 9 .3 .9 ¢ 27.3 14.8% 2.3 38
18 1-P.DEGRADATION INDEX-VU 93 .40 .2 .9 3 78 19,9 5.9 1.6 38 ;
19 1-NHERVOUSHESS INDEX-U 37.28» 7. 4 5.8 d ’8 28,2 11,1 t.8 38 b
2@ I1-YURBULENCE INDEX-V 44,620 8.9 7.1 .8 78 24,3 12,7 2.1 38 :
23 THEQ1I-HB HISTORY.PARTY | 8,328 4.9 10.% 1.9 e 12,7 13.7 3.8 15 ¥
24 THSQ2-HE HISTORY.PARY 2 6.48 2.8 6.1 1 k1 9.7 18.9 2.8 19 S
2% THERI-«MS HIBTORY SUN te.17¢ 7.6 14.9 2.7 38 22.3 22.3 5.8 1% N
26 TBANK-STATE/ANX . QUEST. 6.93 26.7 7.1 1.3 38 32.4 7.6 2.0 14 i
27 TVANXK-TRAIT/ANX . QUEST. 5.95 2%.8 6.5 1.2 38 25.6 $. 3 1.4 14 ]
28 TBYDT-BVDT TIME OF DAY .26 8.6 . 6 A 39 8.8 . 6 .2 15 :
29 TBYDR-BYDT RATER 6.04 12.6 3.9 7 38 15.6 4.2 1.1 15 ;
38 TBYDS-BYDT BELF-RATING 4.78 9.6 $.3 1.8 30 14.3 5.8 1.8 15 i
31 TBVDP-BYDT POSY-RATING 10. 664 .9 2.9 .4 38 3.8 4.3 1.1 18 4
32 TYYSP1-VYVIT STATIC-RIGHT A5 121,86 6.2 1.1 39 123.1 3.3 .9 14 Ji
33 TVYSP2-VVIT STATIC-~WRONG 1.19 5.6 4.9 .9 30 3.8 2.6 .7 i4 %
34 TYYSP3I-YVIT STATIC-OMITY .88 1.8 1.9 .3 38 2.1 2.4 .6 14 b
35 TYYDPLI-YVIT DYNAMIC-RIGHT 4.081 86.4 25.9 4.7 30 62,7 36.7 9.8 14 RS
36 TVYVYDP2-Y¥VIT DYNAKRIC-UROHG 3.99 i1.6 7.8 1.4 39 8.2 8.9 2.4 14 :
37 TYVDPI-YVIT DYNAMIC-ONIT 3.94 31.0 26.8 4.9 39 38,1 41.8 1.2 14 ;
38 TYVIR-YYIT RATER 11.45 12,1 4.7 .9 30 19.9 7.9 2.1 14
3% TYVIS-VVIT SELF-RATING 8.318 10,2 5.8 1.9 39 16,89 6.8 1.8 14
48 TYVIP-YVIT POST-RATING 9.71% 4.8 8.7 1.6 39 12.9 18.4 4.9 14 N
41 TYVIT-VVIT TIME OF DAY 1.89 9.9 1.8 .2 37 t1e.2 .9 .3 14 }E
o - e e i w4 MW e % e e e 4 e M e % e e M % A e sk e A e s WS EemEEmm e N mewsem e mam e v 1
8 = S5TUDENT RESPONSE DATA UY = UNWEIGHTED RESPONSE INDEX &
1 v INSTRUCTOR RESPONSE DATA ¥ = UEIGHTED RESPONSE INDEX i,
% = SIGNIFICANT BEYOND TYHE .81 LEVEL ;
* = SIGHIFIZANT BEYOND THE 06! LEVEL ¥
s
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Table VIII provides a similar comparison between students with a
high (upper decile) weighted vomit index (variable 7) and students who
nevar reported vomiting on their training flights. This latter group,
representing approximately 47 percent of the squadron population for
which student-based weighted vomit index scores were available, includes
both those Table VII students who were never airsick 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 vomit inuex score of approximately 21.8. As indicated in Table
VIII, all flight indices were significantly different for the two popu-
lations. 1In the case of the laboratory test scores, significant differ-
ences were found for the BVDT rater score, oae element of the VVIT
dynamic performance test, and for all three VVIT rating scores,

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 experienced as a result of airsickness., As
indicated in the heading of Table IX, the nonsusceptible student group
was defined by thogse students who never reported the incidence of per-
formance degradation. This group represented approximately 33 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 declle score of approximately 20.1 as
derived from the Figure C3-B distribution data. Significant differences
between the two populations were found for all flight indices. 1In the
case of the laboratory test scores, significant differences were observed
for the State/Anxiety Test, the BVDT rater score, two elements of the
VVIT dynamic performance test, and all three VVIT rating scores.

Table X presents a corresponding analysis based upon the weighted
nervousness index scores. The upper decile used to identify the highly
nervous population was marked by a weighted nervousness index score
(variable 9) of approx'mately 43.4 as derived from the Figure C4-B
distribution data. The non-nervous group, i.e., the students who reported
they never experienced nervousness during flight training, included only
7.1 percent of the total study population. In this analysis, significant
differences between the two populations were found for all flight indices
except the medication variable. The mean values for the unweighted and
welghted airsickness, vomit, and performance degradation due to airsick-
ness responses were consistently higher for the students who reported
experiencing the greatest degree of anxiety/nervousuess. This applies
also to the instructor ratings of the same airsickness-related response
variables. Similar results (3) were observed in the VI-10 population
who flew the old syllabus. For the laboratory tests, only the self-
rating and post-rating scores of the VVIT provided a statistically
gignificant difference at the .0l level or better between the two student
groups. (However, several other test scores were significantly different

at the .05 or better level.)

In Tables VIT through X, the classification criteria used to
define the susceptible and nonsusceptible populations were based upon
flight indices derived from the student judgments of their own experiences.
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Table VIII

Rasults of a Xruskal-Wallis one-way analysis of variance comparison of students who never
veported vomiting during flight training with students who reported a relatively high incidence
of vomiting. The non-vomit group, defined as those students with a weiphted vomit index (vari-
able 7 from the student questionnaire data) equal to 0.0, represented approximately 47 percent
of thé‘study populﬁffgﬁ. The vomit group was defined as those students with a weighted vomit
index equal to or greater than 21,8 which marked the upper decile for this neasure,

L D il I I I T T T T T T v A UG U U U U VR U U

RESPONSE YARIRBLE H NONVYONIT YOMIT
L BESCRIPTION SYATISTIC MEAR 8. DEVY. S.ERR. H MEAN 8.DEY, S ERR. N
1 S~AIRSICKNESS INDEX-uUM 78,70+ 13.% 8.7 1.4 1?71 61.8 19.¢2 3.2 37
S-VOMITING INDEX-UM 204,39 .8 ] .9 171 82,9 28.3 3.3 37
3 S-P.DEGRADATION INDEX-UM 93.62+ $.7 11.% .9 17t 51,1 21,9 3.6 37
4 S-HERVYOUSNESS INDEX-UY 27.21» 43.0 21.8 2.4 171 74.6 25.8% 4.2 k¥4
S S-MEDICATION INDEX-UU €7.76x A 1.9 117t 118 18,4 3.2 37
6 S~AIRSICKNESS INDEX-W 86.09» 5.6 8.1 6 1721 33,7 12.8 2.1 37
7 S-YOMITING INDEX-U 204, .40+ ] .0 .8 1?71 33.8 12.3 2.9 3?
8 S-P.DEGRADATION INDEX-u 94 .61 2.3 5.6 .4 171 25,3 12.1 2.9 37
9 S~NERVOUSNESS INDEX-W 27 . 24% 18,7 16.9 1.3 171 34,8 15.1 2.3 3?7
18 S-MEDICATION INDEX-U €7 76n A 1.9 1171 1S 194 3.2 37
11 1-AIRSICKNESS INDEX-UW 185 .35+ 5.0 9.9 .8 170 $3.8 18.7 3.1 37
12 1-YOMITING INDEX~-UW 167.99x .7 3.2 .3 178 Se8.1 20.8 3.3 3?
13 1-P.DEGRADATION INDEX-UW 121,99 2.7 6.5 85 178 42,5 18.7 3.1 37
14 I-NERYOUSNESS INDEX-UY 38. 15« 24.2 18,1 1.4 1708 354.9 27,2 4.9 37
18 !-TURBULENCE INDEX-UMW 38.13» 20.2 14.2 1.1 170 44.4 24.2 4.0 37
{6 I1-ATRSICKNESS INDEX-W 189.08+ 1.8 3.5 .3 17 29.1 12.¢ 2.1 3?
17 I-YGNITING INDE)-W 168.57» .2 i.1 1178 29,4 12,1 2.0 37
18 1-P.DEGRADATION INDEX-W 121.99+« 1.8 2.6 .2 178 18.8 9.8 1.6 3?
19 1-NERYOUSMESS INDEX-W 35.83+ 9.2 V.7 .6 178 28,8 {t.1 1.8 37
20 I-TURBULENCE INDEX-v 34.58% 0.3 7.4 .6 178 22.6 13.7 2.3 37
23 THEQ1-ME HISTORY.PART 1§ 1.66 6.9 9.1 1.8 77 131 8.7 5.3 10
24 THSQ2-MS MISBTORY,PART 2 2.29 8.2 7.0 . 8 77 18.2 10.9 3.4 18
25 TMSQ3I-4S HISTORY:.SUM 3.24 11.2 14.8 1.6 77 23.3 24.7 7.8 19
26 TSANX-STATE/ANX. QUEST. 2.23 28.3 6.7 .7 76 32,2 19.6 3.4 10
27 TTYANX-TRAIT/ANX.QUEST. .91 28. 4 7.1 .8 ’6 29.% 6.3 2.9 19
28 TBYDT-BYDT TIME OF DnY .81 8.9 .9 A 7e 9.6 2.0 .6 19
29 TBYDR-BYDY RATER 7.3%% 12.7 4.9 6 27 1721 7.2 2.3 10
38 TBYDE-BYDT SELF-RATING .96 11.4 5.3 .6 7?7 13.8 6.4 2.6 19
31 TBYDP-BYDT POST-RATING 1.86 1.7 3.4 .4 79 3.5 5.4 1.7 ie
32 TUVYSPI-YVYIT STATIC-RIGHT 1.5 122.8 6.9 .8 77 k2.3 3.4 1.1 19
33 TYVSP2-YVIT STATIC-WRONG .64 4.6 4.9 .6 7? 4.6 2.6 . 8 19
34 TYYSP2-VVIT BTATIC-OMIT 14 1.6 2.6 .3 77 2.1 2.3 .8 18
33 TOVDPLI-VYVIT DYNAHIC-RIGHT 6.954 B89.6 29,9 3.4 7?7 61.3 29.7 9.4 10
36 TYYDP2-VYVIT DYNAHIC-URONG .08 9.3 7.1 . 8 77 18,1 8.3 2.6 10
37 TYVYDP3-VVIT DYNAMIC-OMIT 6.7 23.% 2%.7 3.4 77 37.9 36.0 it.4 10
38 TYVIR-VYIT RATCR %.89¢ 12.9 8.2 .6 7?7 18. @ 5.7 1.8 10
39 TYVIS-YVIT SELF-~RATING 6.85% 11.6 5.6 . 6 7?7 16.4 5.3 1.7 18
48  TYVIP-YVIT POST-RATING 7.71% 6.8 22.2 2.3 77 13,2 1?.2 3.4 10
41 TYVIT-YVIT TIME OF DAY .24 198.9 1.4 . 77 18.1 . 8 .2 ie
& = STUDENT RESPONSE DATA U4 = UNVEIGHTED RESPONSE INDEX
1 = INSTRUCTOR RESPONSE DATA U = WEIGHTSD RESPONSE INDEX
# = SIGNIFICANT BEYOND THE .31 LEVEL
¢« » SIGNIFICANT BEYORD THE .0061 LEVEL
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Table IX

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 weightad performance degradation index (variable 8 from the student question-
naire data) equal to 0.0, represented approximately 33 percent of the study population. The
affected group was defined as those students with a welghted performance degradation index equal
to or greater than 20,1 which marked the upper deciie for this measure,

-------- e e . W e e AR M R A i e AN A e S .- -

RESPONSE YARIABLE H NO PER. DEGRADATION HIGH PER. DEGRADATION
0. DESCRIPTION STATISTIC MEAN §. DEV. S ERR. N MEAN S.DEY. S5.ERR. N
1 S-AIRSICKNESS INDEX-UW 77. 349 10.1 118.2 1.7 128 61,14 28,1 3.3 37
2 S-YOMITING INDEX-UM 122,25+ 1.6 9.6 .9 120 45,1 22.¢ 3.6 3?
3 6-P.DEGRADATION INREX-UVY 152,36+ .9 . B .8 120 55,8 20.3 3.3 3?7
4 GS-NERYOUSNESS INDEX-UW 34,09+ 39.9 33. 0 3.9 120 78,2 21.7 3.6 37
S S-MEDICATION INDEX-UV 48,229 4 1.3 1129 8.9 1?7.4 2.9 2?
€ S-AIRSICKNESS 1NLEX-U 85.88+ 3.5 6.2 6 120 35,1 1i12.8 2.1 37
?7 S5-VOMITING INDEX~V 123.81» .5 3.2 .3 120 28.8 1%5.6 2.6 37
8 S5-P . DEGRADATION INDEX-¥ 152, 34w .8 .0 .8 120 30.1 10,1 1.7 37
9 S-NERVOUSHESS INDEX-U 37.71%  17.8 {6.4 1.5 120 35,7 12,6 2.1 37
@ S-MEDICAYION INDEX-W 48,22+ B! 1.5 1120 $.9 17.4 2.9 37
1 I1-AIRSICKNESS INDEX~-UV 94,25 4.1 9.9 9 119 49%9.9 21.% 3.6 36

1-VOHITING INDEX-UM 115,979 1.4 6.8 .6 119 43,8 23.1 3.9 36
1-P.DEGRADATION INDEX-UW 112,08+ 1.9 é.3 .6 119 39.6 19.3 3.2 36
I-HERYOUSNESS INDEX-UV 32.53%e 23.7 18,2 1.7 119 S1.8 25.2 4.2 36
1-TURBULENCE INDEX-UU 28.81» 25.8% 16.¢ 1.9 119 43.4 22.8 3.8 36
I-AIRSICKNESS INDEX-M 98. 33» 1.5 3.7 3119 27,3 4.0 2.3 36
1-YOMITING INDEX-U 117. 67 .6 3.2 3 119 26,4 14,8 2.4 36
I-P.DEGRADATION INDEX-U 112,95« 7 2.4 2 119 17.9 1te.¢ 1.7 36
1-NERYOUSHESS THDEX-U 35,35 8.9 v 119 19,8 9.8 1.6 36
I~TURBULENCE 1IHDBEX-~W 27 . 24%  10.7 8.0 7119 22,3 12.9 2,2 36
THBQL-HS HISTORY: PART 1 8.12 5.9 9.3 3 51 13,2 15,4 3.9 ]
TMEQ2-MS HISTORY.PART 2 2.82 5.0 7.1 1.0 51 1e.1 19,2 2.6 15
3 TMBQ3I-HS HIBTORY:5UK 5. 486 186.9 3.6 1.9 51 23.3 22.7 5.9 15
€ TEANX-STATE/ANX.QUEST, 3.274 27.% 6.3 I 51 34,1 9.8 2.3 15
? TYANX-TRAIT/ANK.QUEST, 3.14 26.8 6.1 N 51 29,3 5.6 1.4 15
8 TBYDY-BYDT TIME OF DAY .47 8.8 .8 A S1 9.0 1.8 .2 15
9 TOBYDR-BYDT RATER 7.06% 2.7 4. 4 .6 51 t?7.e 6.6 1.7 15
@ TBYDS-BYDT BELF-RATING 4,88 1.6 5.8 .8 51 15,7 6.7 1.7 15
1 TBYDP-BYDT POST-RATING 4.35 1.6 3. 4 .8 58 S.1 79 2.0 18
2 TYYSLPL-VVIT STATIC-RIGHT .92 122,11 6, 2 .9 51 122.9 3.6 .9 18
3 TYYSPR-YVIT STATIC-WRONG 1.93 5.2 4.4 .6 9 3,7 2.8 .7 15
4 TYVYSPI-VYVIT STATIC-OMIT .92 1.7 2.6 .4 St 2.5 3.8 .8 15
3 TYYDPL-VYVYIT DYNAMIC-RIGHT 11 .49« 92,0 28.0 3.9 51 56,3 34.7 9.9 15
6 TVYVYDP2-VYVIT DYNAMIC~-WRONG 1.32 10.1 7.4 1.0 51 ?. 6 6.9 1.8 15
? TYVYDP3I-VYVIT DYNAKWIC-OMIT 12.02% 26.9 27.7 3.9 51 ©64.9 38.9 10.14 -
8 TYVIR-YVIT RATER 17.45« (2.2 5.3 7 51 20,0 6.3 1.7 15
9 TYVIS~VYVIT SELF-RATING 7.85¢ 11.3 6.0 8 31 16,1 6.3 1.6 13
8 TYVIP-VYVIT POST-RATING 9.784% 6.6 237 3 51 13.% 19.0 4.9 13

1 TYVIT-YYIT TIME OF DAY 1.32 3.9 1.1 2 51 18,2 1.1 . 3 13

» STUDENY RESPONSE DATH U = UNUEIGHTED RESPONSE INDEX

» INSTRUCTOR RESPUNSE DATA U = MEIGHTED RESPONSE INDEX

= SIGNIFICANT BEYOND THE 01 LEVEL

= SIGNIFICANT BEYOND THE .081 LEVEL
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Table X

Results of a Kruskal-Wallis one-way analysis of viriance cowparison 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

welghted nervousness index (variable 9 from the student questionnaire data) equal to 0.0, repre-

sented approximately 7 percent of the study population. The nervous group was defined as those

students with a weighted nervousness index equal to or greater than 43,% which marked the upper

decile for this wmeasure,

RESPONSE VYARIABLE H NOHNERVOUS NERVYOUS
HO. DESCRIPTION STATISTIC MEAN B8.DEY. S.ERR. N MEAN 5.DEVY. S.ERR. N

1 S-AIRSICKNESS INDEX-UY g tls 106 134 2.6 26 45.7 26 . 4 4.3 35

2 S-VOWMITING INDEX~UUY 10.8%» 3.8 €. 3 1.3 26 23.3 2%5.0 4.2 33

3 S-P.DEGRADATION INDEX-UW 21 .49 4.2 7.8 1.5 26 32.1 26.7 4.8 3%

4 S-NERVOUSNESS INDEX-UW 49.,89% . 9 .8 .0 26 93. 4 8.4 1.4 33

S S-MEDICATION INDEX-UU 3. 12 .0 . 8 .8 26 2.6 8.1 1.4 35

6 S-AIRSICKNESS INDEX-U 28.16» 4.2 9. 6 1.1 26 23.0 14,7 2.5 35

7 S-YOMITING INDEX-V 18.64% 2,0 4.3 9 26 13.8 14.9 2.5 38

8 &-P.DEGRADATION INDEX-¥ 21,540 1.9 3.0 7 26 16.3 14,4 2.4 35

9 S~-NERYOUSKESS INDEX-V 47.80¢ .9 . @ ] 26 %54.1 (0.8 1.8 33
18 S-NEDICATION INDEX-M 3.12 .8 .8 ] 26 2. 6 8.1 1.4 35
11 1-AIRSICKMNESS INDEX~UW 16.54» 6.4 9.1 1.8 26 28.4 22.4 3.8 35
12 1-YORITING INDEX-UM 9.600 3.8 6. € 1.3 26 21.6 23.5 4.0 33
13 1-P.DEGRADATION INDEX-UU 17.21» 2.8 5.9 1.2 26 28,1 19.1 3.2 33
14 1-NERVOUSHESS INDEX~-UY 29.87» 14,6 {13.2 2.6 26 48,8 23.3 3.9 38
{5 I1-TURBULENCE INDEX-UV 11.94% 19,35 15,1 3.0 26 33.1 186.% 2.8 3%
16 1-AIRSICKNESS ['1DEX-V 17.89» 2.9 3.7 .7 26 3.2 11.@ 1.9 3%
17 1-YOMITING INDEX-V 9.45¢ 1.9 4.3 . 8 26 12,1 14,80 2.4 33
18 1-P.DEGCRADAYION INDEX-VY 17 . 419 1.2 2.3 .5 26 9.1 2.0 1.8 35
19 1-NERYOUSHESS INDEX-U 32.66# 3.1 5.0 1.9 26 19,6 9.9 1.7 35
20 1-~TURBULEMNCE INDEX-UW 9.35% 10.3 8.3 1.7 26 17.3 9.9 1.7 3s
23 THSQ!-MS HISTORY PART | 1.31 3.6 3.8 1.9 7 125 (6.1 4.5 13
24 THSO2-HS HISTORY.PART 2 6,24 .3 1.3 - ? 8,9 8.7 2.4 13
28  THSQ3I-HS HISTORY:SUM 3.93 4.1 5.8 2.2 7 22.4 23.¢6 6.5 13
26 TSANK-STATE/ANX. QUEST, 2.46 27.8 5.7 2.2 7 32,2 9,7 2.8 12 5
27 TTANK-TRAIT/ANXN. QUEST. 3.5%2 24.8 2.3 .9 7 28.1% 5.4 1.€ 12 ;
28 TBYDT-BVDT TINE OF DAY .00 8.1 . 8 .3 ? 9.5 1.8 -] 13 .
29 TYRYDR-BVDBT RATER .90 11.9 1.4 -] 7 1%5.2 7.9 2.2 13 %
38 TBYDE-BYDBT SELF-RATING .16 13.1 6. 4 2. 4 7 14 5.8 1.6 13 )
3{ TBYDP-BYDT POSY-RATING 2.60 . 6 1.1 .4 ? 4.1 5.6 1.6 13 2
32 TYYSFLI-VYVIT STATIC-RIGHT 31 1237 2.9 1.1 7 122.9% 4.1 1.2 12 B
33 TYYSP2-VYVIT STATIC-WRONG .48 4.9 2.7 1.9 ? 4.0 2.3 . ? 12 ¥
34 TVVYSP3-YVIT STATIC-OMIT 3.64 4 1.1 .4 ? 2.9 2.9 , ¢ 12 f
35 TYVYDPI-YVYIT DYNAHIC-RIGHT .18 83.1 38.1 11.4 ¢ 78,0 33.8 9.8 12 K
36 TYYDPZ2-YVIT DYNAMIC-WRONG 2.%9 13.0 2.7 2.9 ? .7 5.6 1.6 12 B
37 TYVYDP3-VVIT DYNAMIC-OMIT .32 32.9 24.4 9.2 7 43.3 36.7 18.6 12 i
38 TYVVIR-VVIT RATER 5.23 11.1 1.6 .6 7 16. 4 6.7 1.9 12 i
39 TYVIS-VVIT BELF-RATING 7.3529¢ 8.6 3.8 1.3 7 17.8 5.7 1.6 12 ;
49 TVVIP-VVYIT POST-RATING 7.3569¢ 4 -] 4 7 18.7 19.9 3.8 12 bt
41 TYYIT-VVIY YINE OF DAY . %0 18.8 1.3 .- 7 18.1 1.1 .3 12 #
§ = STUDENT RESPONSE LATA UV » UNWEIGHTED RESPONSE INDEX w4
1 « IHSTRUCTOR RESPONSE DATA U = WEIGHTED RESPONSE INDEX .
# = SIGNIFICANT BEYOND THE .81 LEVE!L K
* = GIGNIFICANT BEYOND THE .901 LEVEL -4

i
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1t should be recognized that the classification criteria could also be
derived from the instructor judgments of student f£light performance.

This is demonstrated by Table XI which is identical to Table VII, with
the exception that the alrsick and nonairsick populations are defined by
the instructor-based weilghted 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
wag defined as those students who had a weighted airsickness index equal
to or greater than 20,3 as derived from the Figure Cl-D distribution
data. The low susceptibility group for “he instructor-based population
subdivision (students judged by the instructors to have never experienced
airsickness during training) included approximately 32 percent of the
squadron population. It should be noted that the nonairsick student
group defined by the students proper included only 19 percent of the
population, again reflecting the general underestimation of airsickness
by the instructors. Examination of Table XI indicates that all 20

flight indices are significantly different, which is in agreement with
the student-based analysis presented in Table VII. However, only two of
the laboratory tests showed significant differences at the .0l level or
better; {.2., the BVDT rater and VVIT rater scores. (Again, several
laboratory tests show significant differences at the .05 level or better.)

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 i

of this analysis are presented in matrix form in Table XII, with the

total number of data pairs associlated with a given correlation coefficient
: within this matrix tabulated in similar form in Table XIII. Table XII
i algo lists the unity value correlation of a variable with itself so as
to establish the total number of observations available for analysis.
, To establish the astatistical significance of the rank correlation coef-
ficlents, a t statistic was calculated for each relationship and a
standard two-tailed student t-test table evaluation performed. Those -
i correlations which the t-~test evaluation identified as being atatisti- _ i
b cally significant at the .01 and .00l levels or greater are identified
l accordingly in Table XII. To facilitate the general interpretation of ;
i the relative gstrength of relationship described by the magnitude of the
correlations, the definitions of Guilford (ref. 1, p. 145) as described
below will be arbitrarily adopted for discussion:

PRV, - anes

o

L Less than .20 Slight; almost negligible relationship ot
i .20-.40 Low cotrelation; definite but small relation- {i
i ship o
.40-,70 Moderate correlation; substantial relation- k

ship .

.70-.90 High correlations; marked relationship ﬁ

.90~1.00 Very high correlations; very dependable
relationship. ﬁ
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Table XI

Results of a Kruskal-Wallis one-way analysis of variance comparison of students identified by
the flight instructors as never being airsick with scvdents identified by the instructors as
having a relatively high incidence of alrsickness (see Table VII for an equivalent comparison

i based upon student judgments), The non-airsick group, defined as those students with a weighted
s alrsickness index (variable 16 from the instructor questiounaire data) equal to 0.0, represented
8 approximately 312 percent of the total study population, The airsick group was defined as those
& students with a weighted airsickness index equal to or greater than 20.3 which marked the upper
decile for this measure,

i)

GGty

3 RESPONSE YARIABLE H NONAIRSICK alRSICK

i NO. DESCRIPTION STATISTIC MEAN 8.DEV. §. ERR N MEAN 8.DEV. 8.ERR. N

13 1 S-AIRSICKHESS INDEX-UY 81.68% 8.7 16.8 1.5 117 62.8 18.5 3.1 3¢

b 2 S-YOMITING INDEX-UW 148, 44# .9 ] .8 117 32.% 21.3 3.8 36

&, 3 $-P.DEGRADATION INDEX-UV 94.26% 3.8 6.8 .6 117 58,9 22.8 3.8 36

. 4 S-NERVOUSHESS INDEX-UW 21.83% 40,5 32,5 3.8 117 78.6 26,9 4.8 36

it 5 S-MEDICATION INDEX-UV 48,834 2 2.3 .2 117 11,5 19.9 3.3 3¢

& 6 S-AIRSICKNESS INDEY-U 86.84% 3.1 5.6 5 11? 34,2 12,9 2.4 36

g ? 5-YONITING INDEX-V 148, 45% ] .0 .8 117 32,1 13,6 2.3 3

i 8 S-P.DEGRADATION INDEX-¥ 35,25+ 1.1 2.6 .2 117 24,9 12,6 2.1 36

i 9 §-NERVOUSNESS INDEX-¥ 21.81+ (7.3 16.7 1.5 117 31.6 1%.6 2.6 36

T 1@ S-HEDICATION INDEX-W 40,983 2 2.3 .2 117 11,9 19.9 3.3 36

S 11 I-AIRSICKNESS INDEX-UVY 150,29 9 .8 .0 118 56,7 18,0 Z.8 37

3 12 1-YOMITING INDEX-UW 159,29+ .8 . 8 .8 119 S1.6 19.4 3.2 37 4

b 13 1-P.DEGRADATION INDEX-UW  136.77e 5 2.4 .2 118 43.% 18.7 3.1 37 g

B 14 T-NERVOUSHESS INDEX-UW 38.86¢ 21.8 16.% 1.5 119 54,3 286.3 4.7 32 e

i 1% 1-TURBULENCE INDEX-UM 43,008+ 17.5 13.1 1.2 118 43,4 25.2 4,1 3?7 ;

3 16 I1-AIRSICKNESS INDEX-W 150,274 .9 .8 .9 118 31.1 11.4 1.9 37 13

3 17 1-VOMIYING INDEX-V 150,28+ .0 .8 2 118 31,1 1.1 4.8 37 5
18 1-P.DEGRADATIGN INDEX-U 136.96% .2 .9 t 118 2.8 9.8 1.6 37 14
19 I-NERVOUSNESS INDEX-U 35,43« 8.1 6.7 6 118 28,3 11.% 1.9 W} 4
28  I1-TURBULEs *~ INDEX-W 3R.74% 5.0 7.0 .6 118 22,9 14.f 2.3 37 4
23 THSQ@I-MS HISTORY:PART t 2.78 6.8 9.3 1.3 53 12.% 15.6 8.2 9 g
24 THSQ2-H5 HISTORY.PART 2 21 s.4 7.6 1.4 %3 695 9.2 1311 9 §
25 THEQ3-#8 HISTORY. SUM 1,62  11.4 14,4 2.8 53 9.4 23.9 8.0 ] 3
26 TSANK-STATE/ANX.QUEST, 2.98 27.9 6.6 .9 53 32,7 8.1 2,7 9 ?
27 TYAMX-TRAIT/ANX.QUEST, 1.97 27.5 7.8 1. 53 38.1 5.7 1.9 9 i
28 TBYDT-BYDT TIME OF DAY .87 8.8 . 8 A 53 8.7 .6 .2 9 i
29 TBYDR-BYDT RATER 9.558 12.3 4.3 6 53 17,8 4.2 1.4 9 B
30 TRYDS-BVDBT SELF-RATING .36 11.8 4.9 7 53 12,3 6.4 2.8 9 H
31 YBYDP-BYDT POST-RATING 1.48 1.5 3.4 5 51 1.7 2.2 ? 9 .ﬁ
32 TYYSP1-VYVIT STATIC-RIGHT .25 122.5 5.8 & 53 122.8 3.2 4.1 9 B
33 TYVYSP2-VVIT STATIC-URONG .80 4.9 4.4 € 53 4.3 2.8 .9 9 F
34 TYYSP3-VYIT STATIC-OMIT .12 1.6 2.1 .3 53 1.9 2.4 .8 9 R
35 TYYDP1-YVIT DYNANIC-RIGHT 4.70 89.7 27.4 3.8 53 65,1 29.3 9.8 9 A
36 TYYDP2-VVIT DYNAMIC-URONG .82 9.5 5.8 .8 53 18.6 8.7 2.9 9 b
37 TYYDPI-YVIT DYNANIC-OMIT 3.89 29.8 =27.2 3.7 5% %53.3 3%5.1 11.7 9 4
38 TYYIR-YVIT RATER 13,138 11.7 4.3 .6 53 19,1 6.1 2.9 9 R
39 TYVIS-VVIT SELF-RATING 5.41 18.9 3.5 .8 53 15.4 6.8 2.0 9 i
48 TYYIP-YVIT POST-RATING S. 14 6.5 2%5.2 3.5 53 4.6 4.5 1.5 9 o
41 TyyIT- vvxr TINE OF DaY 14 9.8 1.2 .2 33 19 ] . ? .2 9 b
§ = STUDENT RESPONSE BATA UV = UNWEIGHTED RESPONSE xnnsx
I = INSTRUCTYOR RESPONSE DATH W » MEIGHTED RESPONSE INDEX
% = SIGNIFICANT BEYOND THE .@1 LEVEL
* = SIGHIFICANT BEYOND THE .8@1 LEVEL
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L 341, B8

.30x a9 . 060

.8i% 48 , 29%1, 20

. 73% ,26% ,39%  75%%. B0

.97 35x | 32% L 82x L 78%}1. 00
L33 . 97% 10 _41x  27x 371 00
. 382 B9 {.60 29 L 3I5% L 322
.P6%  27% 32% _ 82% B3Ik L 76%
LT4% 24x%  36% ?5% | S94% | V6%
L75% 27 _35% [ 76% L 82% L 7?7x
L 37¢  53x 138 41 | 35% | Z8%
L31% 21k 224  42% 414 | 324
L7k, 28% 35% L BT L 87 | 79
L74% 244  39% | 76% | 95 | 77%
. T4% L 26% 36k | 78% L B3Ik 7B
.38+ . 55% 12 . 41% | 35« | 39x%
L30% 178 2@8» |, 38% | 39% | 374
18 .18 .17 L 20% 17 .14
.16 218 288 . Z4% 18 .13
C19% 218 228 . 27x 208 | 16
.28+ 17 .16 .25% 228& .31
.18 .28x%~.83 .16 .87 .18
.86 ~.86 ~.@1 .87 . ee8 . @6
.248% .16 . @29 _27% . 24% . 26%
.16 12 .89 L 24% 17?7 . 22%
.18 .13 .ez2 .28% .19 . 21%
.82 -. 84 -, 85 - Q3 - 18 -,k @1
.96 -.88 .01 -.@83 .1t -, @7
.12 .@a9 @26 .88 .15 . 11%
24%-.083 ~. 87 -, 17 -, 25%- 28%-.
.83 .82 ~-.18 -, 83 .25 . @@
L2728 .@3 &7 17 25% .27+
. 39% . 89 .15 .40% | 36% | 43w
.33 17 17 .38%x | 254 | 3I7sx
248 . 21% .20% .2%9% 19 | 27%
.84 .81 @t .87 .e9 &g
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= UNWEIGHTED RESPONSE INDEX
= WEIGHTED RESPONSE INDEX

NO. DESCRIPTION 1 2

1 S-RIRSICKNESS INDEX-UW .. 808

2 S-YOM.TING INDEX-UM . 78%1. 989

3 &-P DFGRADATION INDEX-UW L77% 75+1.08

4 S-NERYOUSHESS INDEX-UW . 39% | 26
£ S-MEDICATION I,nDEX-UW . 23% 364

6 S-AIRSICKNESS INDEX- .96 L ?5%

7 S-VYOMITING INDEX-W . 69% 99

8 S-P.DEGRADATIGN INDFX-UW LT84 P77

9 S-NERYOUSNESS INDEX-V¥ . 39% |, 26¢x
19 S-NEDICATION INDEX-V .23« , 36
{1 I1-AIRSICKNESS IHDEX-UUY L 79% | B4
i2 1-VYOMITING INREX-UW LPLE | 94 %
{3 I-P.DEGRAVDATION INDEX-UM .71%  B2%
14 I-NERYOUSKERS INDEX-UV .29% |, 35
15 1-TURBULEMCE INDEX-UUW L 39% 40
16 17~ IRSICKNESS INDEX-U .78% , BEw*
17 1-YOMITING INDEX-UW .78% | 94
13 I1-P.DEGRADATION INDEX-Y L7t a 82w
19 1-NEQXYOUSNESS INDEX-U .38% |, 35«
2# I1-TURBULENCE INDEX-W L3404 374
23 THSGI-ME HISTORY.PART i . 22% .18
24 TMSU2-ME HISTORY: PART 2 L 26% 204
25 THSGJS-MS HISTQRY. SUM .29% 224
26 TSANX-STATE/ANX.QUEST. .25% |, 24%
27 TTANK-TRAIT/ANX.QUEST. .18 .19
28 TBVORT-BYDT TIME OF DAY .8y . ee
29 TBYDR-BVBT RATER 218 . 25%
30 TEVDS-BYDT SELF-RATING .24% .15
31 TRVYRP-BYDT POST-RATING .28x% .29
32 TYYSP1-4VYIT SYATIC-RIGAY -.81 -, 18 -
33 TYVYSP2-VYWiT STATIC-WRONG ~-.83 .1t -
34 TYVYSP3I-VYYIT STATIC-ONMITY .83 .15
3% TYVIDPLI-YVIT DYNAMIC-RIGHT -.14 - 26%-.
26 TYVUP2-¥VIT DYNAMIC-UWRONG -.82 . @5
32 TYVIPI-VYVYIT DYNAWIC-OMIT .13 .25+
38 TYVIR-Y¥VIT RATER .34% | 35%
39 TYYIS-¥YIT SELF~RATING L33k, I3
48 TYVYIP-YVIT POST-RATING .24 % 17
41 TeYIT-YYIT TVIME OF DAY .84 - 2%
§ -« SYUREWY RESPONSE DATA uy
T = INSTRUCTOR RESPONSE DATA T
# = SIGNIFICANT BEYCND THE .01 LEVEL

* = SIGNIFICANT BEYOND THE @881 LEVEL
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. 28%
.25
. 28¢x
.52¢%
.22%
29
. 25%
.28
.55
.13
1

.20¢%
. 208
.19

.28~
.64 -,
.17
.13
. 19
.86 -,
.29
.13
85 -,
. a5 -,
. @5
. a9
.19

83
a1

. 09
. 89
. 82

a9

. 81
. BE

az
ta

L 32xt
. 36%
.30
136
. 22%
. 35%
.39
. 36 %
12

.20
17

. 208
.22%
. 16




Table XII

j@adron VI-10 flight and laboratory data based upon the Spearman rank correlation coefficient adjusted for tie

RESPONSE VARIABLE
10 11 12 13 14 13 16 17 18 19 20 23 24 25
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. 80

.B6%1. 80

.68% . 83x1, 00

.41% . 36% L 44x1. 00

L47% L 43% 455 _28+1, 88

.98% ,BB& .89 L 42+ L4641, 80

.85% ,98% _83% . 36% L 42+ . 89%1, 80

L87% B3t . 98% L 42% . 44% 98¢  8éx1, 00 :

L41% 354 ,44% _97% _26%  A42% .36« . 4321.00 4

L44%  4B% 46% 234 _B9% . 44% . 40% L 45 221, 60 §

.17 .18 .13 .16 -.81 .19 .17 .15 .19 -, @2 l.@8

19 .17 .15 .16 -.81 .28% .16 .17 .16 ~-.@81 .49%1. 088

.20% 218 .17 .19 -.82 .22%& .28% .19 . 208-.81 .83+ .85+«1. 088 ¢

L26% .21% .22% .14 .15 .27« .22% .24% .14 .ts .15 .16 .18 1. 00 ]

15 .88 .1@ .i4 .12 .13 .87 .89 .16 .@g .12 .15 .15  S4s1.08 |

.85 -.83 .A2 -.97 .84 .05 -.p4 .82 -.85 .85 -.15 ~.85 -.10 @7 .07 {. 468

.28% .29% _27% .18 .87 .29% .28+ .29% .224 .85 .21%-.07 .12 .42 .18 -.82 {1,

c21% .19 .'7 .13 .11 .21% .204 .284 .13 .13 .@5 .81 .87 .49% . 24% .01 .

.27% 204 .24% .17 .89 .26% .20 .27+ .18 .11 .38x L 28% .38+ .50x .1{7 -. 06l

.89 -.1? -.18 -.16 .85 -.1@ ~-.17 -.13 -.19¢% .83 ~-.081 .81 @82 -. 88 -.82 -. 01

.84 .11 .82 .13 -.11 .84 .89 .86 .15 -.88 -.83 -.@84 -.B86 .06 -.061 -. 02

.28 .14 .14 .12 .85 .89 .15 .13 .15 .84 .03 .@64 .B1 .85 .85 .86

. 22%-.228~.25%-.87 ~.09 -, 238-.224-.234-.087 -, 12 -.81 .82 - @68 - 16 -.85 .@2 -@

.81 .88 -.82 .00 -.82 .81 .82 -.88 .32 -.@84 -.063 -.@68 -.18 -.11 -.85 -. A

.22% .22% .24% .88 .87 .22% .22% .23% .e8 .1t .@1 - @2 .81 .15 .64 -.63 .4

.43% . 36% .41% .16 .25« .43+ .374 .41% .16 .25« .268-.86 .10 .31s .86 -.88 .
.

i

.33+ .29% . 31% .18 .17 .34% .32+ .34% .19 .17 . 23% .14 238 .34 .17 -.03
L2248 .12 .20% .14 .11 .21% .15 .22% .15 .@7 .27% .19% . 28x . 36+ . 27s-. 81
.87 -.81 .@6 -.98 .83 .@85 -.82 .84 -.86 .98 -.10 -.85 -~.@8 . B3 @7 .40«

7

[




cient adjusted for tied ranks.

Iy

3

(i

. . . . . . . . -1
.19 .84 -.63 , z2% .18 .14 -.12 .87 11 -.97=-_2081.00

' . 31% .86 ~.88 .47 . 42% 38+ .80 -.066 .4 - 43x-. 14 | 46%] 00

B8 . 34% 17 -.089 Z27% .47+ 37%-.85 -.81 .10V - 30%-. 88 .31x 67«1, 00

j& . 36% . 27%-.81 .28% .35« .38+ .84 -.08 -.8b -.18 ~-.16 .18 .49« 57«1 90

.82 -.85 .08k 1.00
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RESPONSE VARIABLE

NO. DESCRIPTION 1 2 3 4 S 6 4 8
1 S-AIRSICKNESS INDEX~-UW 366
2 S-VOMITING INDEX-UM 366 366
3 S-P.DEGRADATION INDEX-UM 366 366 366
4 S-NERVOUSNESS INDEX-UY 366 366 366 366
S S-MEDICATION INDEX-UW 366 366 366 366 366
6 S-AIRSICKNESS INDEX-V 366 366 366 IE6 366 366
7 S-VOMITING INDEX-V 366 366 366 366 366 366 366
8 S-P.DEGRADATION INDEX-U JE6 366 366 366 3I66 I66 366  I66
" 9 S-NERYOUSNESS INDEX-U 366 366 366 366 366 366 366 366
3 18 S-MEDICATION INDEX-¥ 366 366 366 366 366 366 366 68
S 11 I-AIRSICKNESS INDEX-UY 364 364 364 364 364 364 364 364
! I-YOMITING INDEX-UW 364 164 64 364 I64 364 364 364
I-P.DEGRADATION INDEX-UW 364 364 364 364 364 364 364 364
I-NERYOUSNESS INDEX-UW 364 3J64 364 364 364 264 364 364
I-TURBULENCE INDEX-UVW 364 364 364 364 364 364 364 364
I-AIRSICKNESS INDEX-U 364 364 I64 3I64 364 364 364 364
I-VOMITING INDEX-V 364 364 364 3I64 364 364 364 364
I-P.DEGRADATION INDEX~Y 364 IE64 364 364 364 3T64 364 364
I-NERVOUSNESS INDEX-U 364 36° 364 I64 364 364 364 364
1-TURBULENCE INDEX-W 364 364 364 364 364 364 364 64
THSR1-MS HISTORY.PARYT 1 169 169 168 169 169 169 169 169
THSR2-M8 HISTARY.PART 2 169 169 163 169 169 163 169 168
THESR3I-MS HISTORY. SUN 169 169 169 169 169 163 1{€9 169
TEANXK-STATE/ANX. QUEST. 167 167 167 167 167 167 te? 167
TTANX-TRAIT/ANX. QUEST. 167 167 167 167 167 167 167 167
TBYDY-BVYDT TINME OF DAY 169 169 169 163 169 169 169 169
TBYDR-BYDT RATER 169 169 169 1€5 1€9 169 1€8 169
TBVYDS-BYDY SELF-RATING 168 165 169 165 169 168 169 169
TBYDMP-BYDY POST-RATING 162 1462 1€2 162 162 162 162 162

TYYSPLI-¥VYIT STATIC-RIGHT 169 169 169 169 169 163 169 169
TYYSP2-YYIT STATIC-WRONG 1689 169 163 169 169 1693 169 169
TYYSP3-YYIT STATIC-OMIT 169 169 169 169 165 163 163 169
TYVRP1-VVIT DYNAMIC-RIGHT 169 169 (69 165 169 163 165 169
TYVIP2-YVIT DYNAMIC-MRONG 1£€3 169 {63 169 169 163 169 169
TYVYIPI-VVYIT DYNAMIC-OMIT 169 169 169 162 169 163 169 169

TYVIR-YVYIT RATER 169 169 163 169 169 169 169 169

TYVIS-YVIT SELF-RATING 169 169 169 169 169 163 169 1£9 !

TYVIP-YVIT POST-RATING 169 169 169 169 169 169 169 169 1

TYVIT-VYVIT TINE OF BAY 169 169 169 169 169 163 169 169 !
---------------------------------------------------------------------------------- -

STUDENT RESPONSE DATA UY = UNWEIGHTED RESPONSE INDEX ﬁ

INSTRUCTOR RESPONSE DATA W = WEIGHTED RESPONSE INDEX i
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Table XIII

‘the number of data-pairs used in the calculation of the Table XII Spearman rank correlation coefficients.

) B s S G e S AR S SR e e e e e AR e O A S A R e S e s NS S P N @ R e B MR em M OB LN D LD B SR MR G M W o e e s S SR o w e e W A e e W e

RESPONSE VARIABLE
) 18 11 12 13 14 1S 16 1?7 18 19 20 23 24 25 26 z2? 28

P UD s s dean WS S N R ER oD W B W - A G e b e R AP W R W e R AR M R TR e e e D M G R e e e e e P A e AN e R BN NS W N e e e e

3686

364 366

364 366 366

364 366 366 366

364 366 386 366 366

364 366 366 366 36 366

364 366 366 366 366 366 366

364 366 366 366 366 366 366 366

364 366 366 3I66 366 366 366 366 3€6 .
364 366 366 366 366 366 366 366 366 366 )

4
o
-
o
o
[T
o
€K
[w
(2]
O
[
L
L ]
[ 3
[
O
e
(2]
o
e
&
w
3
o
-
[SS
beal
L -}
St
h
w
P
~
F
| 3
-~
F S
it L.

-
Ly
~
L ond
o
~
]
n
~
s
N
~
[
o
~
[ 3
o
~
Pt
[, ]
~
E
»
~
2
>
~
[
L2
~
g
4]
~
Py
ﬂ
3]
—
ﬂ
N
[
V
~n
|
ﬂ
™

T e i e i

Tl

et B

[T R

RN gyl ) R

CICTIRUp CYTI

%
IS
3

= e

R T I T LT VAR L & T L 21

YT TR PTY




P T P AN P R R TR AN

't"i:
Bt

Y

L ‘
¥
2

No g

P
i

elation coefficients.

174
174 174
174 174 174

R e . e s M me e e S G S w e e e P e M A e wm O an




In the discussion that follows, reference generally will be made to only
those rank correlation coefficients that are statistically significant
to the .0l or better level.

The rank correlation coefficients shown in Table XII for the flight
indices show many significant intracorrelations among the 20 measures,
as would be expected. These intracorrelations follow, in general, those
observed with the previous squadron studies (3-5). 1In brief, high
correlations exist between the unweighted and weighted indices for both
the student- and instructor-based judgments; high correlations also
exist between the corresponding student and instructor response indices
for the airsickness, vomit, and performance degradation measures; the
correlations between the nervousness variables and the three airsickness-
related variables are generally in the low~to-moderate range; the corre-
lations between the severity of airsickness experienced and the number
of times vomiting occurred (e.g., between variables 6 and 7 for the
student data and variables 16 and 17 for the instructor data) are in the
high range; and the _orrelations between the instructor-based turbulence
measures and the three airsickness~related measures are in the low-to-
moderate range, with the turbulence correlations being greatest for the
instructor~based ailrsickness measures,

The Table XII correlation matrix can also be used to determine
relationships that existed between the flight data (variables 1 through
20) and the laboratory test scores (variables 23 through 41). Although
full evaluation of the relative merit of each test as a predictive
measure of ailrgickness susceptibility must await completion of the
entire data collection phase of the longitudinal study, a few points
will be discussed for this specific squadron population, First, for the
motion sickness case history data (variables 23-25), all three test
gcores had low but significant correlations with the unweighted and
weighted student-based airsickness indices (variables 1 and 6); the sum
element of the test (variable 25) was also correlated in the low range
with the unweighted student-based vomit and performauce degradation
measures, the student-based weighted vomit measure, and with the unweighted
and weighted instructor-based airsickness and vomit measures; low correlations
for the other two components of the test occurred across some of the
game airsicknesa-related flight indices, but not to the extent of the
sum element. For the BVDT, all three rating scores (variables 29-31) had
low but significant correlations with the weighted instructor-based
performance degradation measure, and with all unweighted and weighted
airsickness indices from both the student and instructor data; the BVDT
rater score (variable 29) was similarly correlated with all of the vomit
and performance degradation indices; the BVDT self-rating score (variable
30) was correlated with the weighted airsickness, vomit, and performance
measures derived from the instructor data; and the BVDT post-rating
score (variable 31) was similarly related to the corresponding unweighted
instructor indices. 1In the case of the VVIT (variables 38-40), low to
moderate correlations were noted for both the rater and self-rating
tests that extended across all of the airsickness, vomiting, and performance
degradation measures regardless of welght or student/instructor origin;
and similar correlations, generally of lower magnitude, existed between
the post-rating score and several of the airsickness-related measures
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described above. The State/Anxiety Test (variable 26) showed low but
significant correlations with all of the airsicknesgs-related flight
measures. In contrast, the Trait/Anxiety Test (variable 27) did not show
a significant relationship with any of the flight indices excepting the
student-based nervousness indices. Lastly, of the static and dynamic
performance test elements of the VVIT (variables 32-37), only two of the
test gcores (variables 35 and 37) achieved significant correlations with
the ailrsickness-related flight data.

COMPARISON OF STUDENT PERFORMANCE: OLD VERSUS NEW VT-10 FLIGHT SYLLABUS

The first report (3) of the longitudinal study dealt with a population
of VI-10 students who received flight training in an 18-hop syllabus
that differed considerably from the 20-hop syllabus flown by the VI-10
students of the present study. In the interest of identifying any
differences that may exist between the flight and laboratory test data
produced by the two populations, the Kruskal-Wallis one-way analysis of
varilance test corrected for tied scores was applied to the related data.
The test results, shown in Table X1V, indicate significant differences
between the two populations for all of the flight measures with the one
exception of the medication usage variable., For all of the airsickness-
related flight measures (i.e., variables 1~3, 6-9, 11-13, and 16-18),
the mean scores received by the VI-10 students who flew the new sgyllabus
were higher than those received by the students who flew the old syllabus.
The nervousness and turbulence data also reflect the same differences in
the means for the two groups.

This higher incidence and severity of airsickness experienced under
the new syllabus flight conditions could be attributed to several factors
acting either singly or in combination. The most obvious factor would
be the change in the flight syllabus proper, with the new syllabus being
longer and possibly incorporating a more provocative series of motion-
stress hops. Another factor might be deduced from the turbulence data
of Table XIV which show that the ingtructors in the new syllabus program
rated roughness-of-air at a higher level than the instructors who directed
the old syllabus program. However, as has been emphasized 1in this
report and the previous reports of the series (3-5), this questionnaire
item cannot be considered to describe only atmospheric turbulence or
buffeting, since many of the instructors incorporated their estimate of
the magnitude of the flight forces produced on a given hop into their
judgments of turbulence. If the roughness-of-air data could be assumed
to be consistently related to the magnitude of the flight forces encoun-
tered during training, then the turbulence variables in Table XIV would
support the contention that the higher incidence of airsickness in the
new syllabus program was due in great part to a higher motion stress
associated with the syllabus proper.

However, a last factor that could contribute to the observed differ-
ences in the flight indices for the two squadrons would involve differences
between the two student populations relative to individual susceptibility
to airsickness. This factor would be reflected by differences between
the laboratory test scores listed in Table XIV. As indicated in this
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P
a Table X1V
. Results of a Kruskal-Wallls one-way analysis of variance comparison of the flight and labora-
5 tory data collected from the VI-10 student population who flew the old flight syllabus with
i the same form of data collected from the VI-10 population who flew the new syllabus associ-
ated with the present study.
RESPONSE YARIABLE H YT718-0LD SYLLABUS YT18-NEW SYLLABUS
RO DESURIFTION STATISTIC MEAMN €. DEV. S.ERR. N MEAN & . DEV. S.ERK. N
1 S-AIRSICKHESS INDEX-UU 27.12% 18,8 17.9 .9 3%1 28.8 22.1 1.2 3&6
2 S~YOMITING INDEX-UVY 18,04+ 7.8 12.4 .6 391 13.1 18,2 1.8 366
3 S-P.DEGRARDATION INDER-UU 11,93 2.1 18,9 .8 394 16.6 18.9 1.6 266
4 S-NERYOUSNESS INDEX-Uu 16.68% 48.1 32.1 1.6 391 4%.2 21.7 1.7 36¢
5 S-MEDICRTION INDEX-UU .59 3.5 13.5 .2 391 1.8 2.6 .4 366
6 S-RIRSICKNESS INDEX-U 23.99¢« 9.8 18.4 .5 391 2.7 1.8 .6 366
? S-VYOMITING ITNBEX-W 19.57+ 4.2 7.2 .4 391 7.4 11t .6 366
8 S-P.DEGRADATION INDEX-U 11.36% 6.8 8.7 .4 394 7.9 9.7 .5 368
9 S-NERVOUEBNESS INDEW-W 15.68% 12.2 18 % .8 3%t 21.3 16.1 .8 366
16 S-NEDICATION INHDEX-U .99 2.5 t8.5 .7 39 1.8 7.6 .4 366
11 I1-AIRSICKNESS INDEX-UU fs.83* 11.8 14.5 .7 391 1?7.6 19.8 1.8 366
12 I1-YOMITING INLDEX-UW 22.51 7.5 tz.2 .6 3% 13,8 1?7.7 .9 366
13 1-P.DEGRADATION INDEX-UY 15.68» 8.5 12.3 .6 391 12.6 15.4 .8 368
14 1-NERYOUSHESS INDER-UUW 46,98 24,7 16,9 1.8 3%t 3@.2 21.2 1.1 368
1% I1-TURBULENCE INDEX-UY 2i.,72% 20.3 1%.7 .8 35t 2%.8 16.8 .9 366
16 1-AIRSICKHESS INDEX-U ig.8ix 5.9 7.8 4 391 8.3 18.¢ .5 368
17 1-YOMITING IHLEX-M 24. 340 3.9 7.8 .4 391 2.1 8. ¢4 .5 366
18 1-P . DEGRADATICGN TNDEX-U 15.85 3.8 6.1 .3 39 S. 4 7.1 .4 366
19 1-NERYOUSNESS INDEX-U 39,39 8.1 7.9 4 391 11.4 8.5 .4 366
28 1-TURBULENCE IHDEX-VY 2%.20% 10,14 8.1 .4 391 13.3 9.1 .5 386
23 THSQ1-M8 HISBTORY.PRRT | .28 9,3 11.8 .6 375 8.8 11,4 .9 174
24 THBQ2-H8 HISTORY.PART 2 .04 6.9 9.? .3 3% 7.0 8.3 P 174
2% THEQR3-HS HISTURY: SUN R 16.2 18,9 1.8 3?5 15.8 18.9 1.4 174 8
26 TSANX-STATE/ANX.QUEST, .29 32.2 186.6 1.0 1% 30,6 8.1 .6 172 I
27 TTANX-TRAIT/ANX. QUEST, .83 29.5% 6. 4 .6 1084 29.1 7.2 .5 172 k
28 TBYDT-BYRY TIME OF DAY 38 .082x» 9.9 1.7 .1 379 8.9 . 9 .1 174 )
29 TBYDR-BYRT RATER .53 14,0 6.6 .3 303 13.8 5.4 4 174 i
30 TBYDS-BYDNT SELF-RATING 8.13¢ 14.5 6.7 .3 34 2.7 6.6 5 174 4
31 TBYDP-BVYDY POBT-RATING .01 6.4 159 .8 352 3.3 7.8 .6 166
32 TYYSPI-YVIT STATIC-RIGHT .21 129,9 8.9 .8 t22 f21.7 7.3 .6 174
33 TVYYSP2-YVYIT STATIC-URONG 17 5.8 5.3 .8 122 5.2 5.2 .4 174 !
34 TYVSPI-YVIT STATIC-OMIT A1 2.6 5.7 5 12z e 1 3.4 L3 174
35 TYVYDPI-YVIT DYNAMIC-RIGHT 12.75%% 66.1 29.4 2.7 122 79.2 31.8 2.4 174
36 TYVYDP2-YVIT DYNAMIC-URONG .92 9.3 6.9 .6 122 1@.4 7.7 .6 174
37 TYVYDBP3-YVYIT DYNRHMIC-QMIT {5.66v 53.6 31.2 2.8 122 39.4 33.2 2.5 174
38 TYVIR-YVIT RATER 59.660 18,1 8.1 .7 122 15.3 6.6 .5 174
39 TYVIS-YVIT SELF-RATING 16.84% 17,4 6.9 .6 122 14,0 6.2 .5 174
48 TYYVIP-YVYIT POST-RATING 1e.88¢ 11.3 19.1 1.7 121 {13.86 7.2 5.8 174
41 TYVIT-YVIT TIME OF DAY 3.18 18. 6 2.1 .2 122 18.8 1.2 1 17d
8§ = STUDENT RESPONSE DATHR U » UNWEIGHTED RESPONSE INDEX i
1 = INSTRUCTOR RESPONGE UATH W » WEIGHTED REGPONHSE INKDEX K|
¢ = SIGNIFICANT BEYOKD THE .81 LEVEL o
*» = SIGNIFICANT BEYUKD THE .00l LEVEL
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table, statistically significant differences were observed for the BVDT
self-rating score, two of the dynamic performance elements of the VWIT,
and all three VVIT rating scores. The contention that the new syllabus
students were more susceptible to airsickness than the o0ld syllabus
students would be supported by the VVIT post-rating variable where the
mean is greater for the former group. However, for all of the remaining
tests found to be statistically different, the directional sense of the
mean scores is such that the student group flying the old syllabus would
be considered more susceptible to airsickness. Since the differences in
the mean values of most of the test scores are relatively small, it is
more probable that the airsickness differences described by the flight
indices are more closely allied with the change in syllabus proper
rather than gross differences in the two populations.
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APPENDIX A

Brief Degcription of Individul Hops Comprising the New Flight Syllabus for
Bagic Training Squadron VT-10 That Was Phased in during the
1978-1979 Period
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VI-10 (New Syllabus)

i Basic SNFO

*§ B-1 Familiarizatiou:

J‘ steep turn stall, landing altitude stall, power off
»% stall wingover, ailleron roll, minimum radius turn
i

% B-2 Low Level/Visual Navigation:

Primarily straight and level flight. No acrobatics,

R

Acrobatics:
break turn stall, approach turn stall, SAM break,
barrel roll, loop, one-half Cuban eight, Tmmelman,
gplit 8

[=~1
£
(8]

B

B-4 Formation/Familiarization Check Flight:
relative motion during rendezvous, tactlcal wing
position and turns, cowbat spread position and turns

B~5,6,7,8 Instrument Navigation:
Primarily straight and level flight. No acrobaticy.
(B-8 check flight)

Intermediate SNFQ

I-1 Advanced Performance Maneuvers:
oscillatory and nonoscillatory spilus, maximum perform-
ance turn, vertical recovery

1-2,3 Basic Fighter Maneuvers:
abeam attack maneuver and defense, high yo-yo maneuver
and defense, low yo-yo maneuver and defense, displace-
ment roll, gunslght tracking

1-4,5,6,7 Instrument Navigation:
Primarily straight and level flight. No acrobatics.
(1-7 check flight)

e e

1-8,9 T-39 Instrument Navigation:
Primarily straight and level tlight. No acrobatics.
(1-9 check flight)

I1-10,11,12 T-39 Vigual Navigation:
Primarily straight and level flight. No acrobatics
(I-12 check flight)

The principal aircraft used in this training squadron was the T-2. The
T-39D aircraft was flown in Hops I-8 through I-12,

A-1
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APPENDIX B

i Brief Description of Laboratory Tests Comprising the 1977-1978
n Prototype Motion Sickness Sensitivity Test Battery
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Variable
No.

23
24
25

26
27

28
29
30
31

Symbol
Code

TMSQL
TMSQ2
T™MSQ3

TSANX
TTANX

TBVDT
TBVDR
TBVDS
TBVDP

Test Description

Two-part motion sickness history form describing motion
sickness incidence 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, TMSQ3 is the numerical
sum of the TMSQl 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-Tralt 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 Anxilety Scale
(''TANX) requires the individual to report how he gener-
ally feels. Both scales have a minimum score of 20,
denoting minimum anxiety and a maximum score of 80 de-
noting maximum anxiety. For details, see Spielberger,
C. 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 1s the test score given by the
rating panel and has a mininmum value of 6 denoting no
motion symptoms and a maximum value of 60 denoting a
maximal motion sickness reactlon. 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 obtailned
from the subject 24 hours later and coded as TBVDF with
a minimum score of 0 denoting 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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Variable
No.

32
33
34

35
30
37

38
39
40
41

2

Symbol
Code

TVVSP1
TVVSP2
TVVSP3

TVVDP1
TVVDP2
TVVDP3

TVVIR
TVVIS
TVVIP
TVVIT

3 3 1S - - . N b
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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 numerical display. Under static conditions,
TVVSPl denotes the number of correct responses, TVVSP2
the number of incorrect responses, and TVVSP3 the number
of omitted responsas.

The dynamic performance test scores TVVDPL, TVVDP2, and
TVVDP3 describe the same response scores recorded while
the subject undergoes passive sinusoidal rotation, For
both the static and dynamic performance tests, the mini-
wum 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, I'. E., Normative data for two
short tests of motion reactivity. NAMRL-1243, Pensacola,
FL: Naval Aerospace Medical Research Laboratory, 1977.

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 has 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,
whict 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 coded
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.,
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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APPENDIX C

Normalized Cumulative Frequency Distribution of Flight Indices
and Laboratory Test Scores for the Squadron VI-10 Population
(New Syllabus)
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Figure C2 i;‘
Normalized cumulat fve frequency distributions of unweighted and weighted vomit indices follow- @
ing the Figure CL format. The weighted student data (B) indicate that approximately 47 percent &

of the students never vomited during flight training. A weiphted index of approximately 21.8
defined the upper decile for this distribution. b
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approximately 33 percent of the students reported never experlencing performance degradation

due to airsickness during flight training. A weighted index of approximately 20.1 defined the

upper decile for this distribution.
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Fipure G4

Normal {zed cumulative frequency distributions of unweighted and welighted nervousness indfces

following the Figure Cl format.

The weighted student data (B) fndicate that only 7 percent

of the students reported never experiencing nervousness prior to or during a flipht., A
welghted Index of approximately 43,40 defined the upper dectle for this distributton,
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Figure €5

Normal ized cumulative frequency distributions of the student-derived medication usape index

(A) and the (nstructor-derived unweighted (B) and welighted (C) turbulence indices. The medi-
vation data again emphasize the relatively small number of students reporting the use of afr-
sickness drugs during training. The turbulence data, as compared to the other indices, more

closely approach a normal distribution,
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Fipure C6

Normalized cumulative frequency distributions (Lrregular curve) of the three motion sickness
history scores derived from the VI-10 population,
bution of a theoretical Gaussian population (smooth curve) with the same mean and standard
deviation as the related laboratory test scores.

Each plot also shows the equivilent distri-
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Normalized cumulative frequency distribut Lons of State/Anxiely (A) and Trait/Anxiety (B) test
scores based upon the observed data (Lrregular curves) uand a theoretical Gaussfan population
(smooth curves) having the same mesn and standard deviatlon as the observed test scores,
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Figure C8

Normalized cumulative frequency distributions of the Brief Vestibular Digsorientation Test
(BVDT) scores (Lrregular curves) and equivalent theoretical distributions (smooth curves) of
Gaussian populations with the same means and standard deviations,
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Figure C10

Normalized cumulative frequency distributions of the three dynamic performance test scores {
(irregular curves) assoclated with the Vigual-Vestibular Interaction Test (VVIT) and the
related theoretical distributions (smooth curves) of Gaussion populations with the same means 3
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 ?

(VWILT) seores (irregular curves) aund the velated theoretical distributions (smooth
curves) of Gaussian populations with tle same means and standard deviations as those of
the test scores.
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