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SUMMARY PAGE

THE PROBLEM

Airsickness in Naval PFlight Officer (nonpilot) training
squadrons can be considered to be a significant biomedical risk
having both direct and indirect influence on the cost of training
aircrew personnel. buring flight, airsickness c¢an degrade
student performance and sometimes necessitate repeat flights to
achieve training objectives., Additional dollar costs also result
when students attrite because of airsickness, with these costs
rising rapidly when the attritions occur 1late in the training
program or even later in fleet assignments. Until this study was
initiated, there were no guantitative flight data available to
describe the relative magnitude of the airsickness problem either
within or across the many individual basic (primary), advanced
(secondary), and fleet readiness squadrons (FRS) comprising the
iy Naval Flight Officer (NFO) flight training program prior to fleet
\ assignment. This information is required to define the motion
¥ stress associated with each of the major NFO training pipelines

: so as to establish selection criteria that will optimize the
assignment of NPFO candidates to type-specific fleet aircraft
G according to individual airsickness susceptibility. 1In this
¥ ‘ respect, there has been the need for research to develop
candidate biomedical tests of motion sickness susceptibility as
well as operations—based procedures that will provide inflight
validation criteria for establishing the relative effectiveness
of each candidate test undergoing development.

To address these problems, a longitudinal study was initi-
ated to investigate airsickness in the basic, advanced, and
mission-specific fleet readiness squadrons (FRS) comprising the
initial phase of the NFO training program. Flight data, based
upon instructor and/or student judgments of airsickness severity
were collected in these squadrons on an individual student basis.
In addition, a large segment of the sample population was ex-
posed, prior to beginning flight training, to several candidate
tests of motion sensitivity which were evaluated for relationship
to subsequent flight data. Six previous reports have detailed
the incidence and severity of airsickness experienced during
basic and advanced training and related the inflight airsickness
data collected from the individual students to their performance
on the cardidate motion reactivity tests.

FINDINGS

This report documents the incidence and severity of air-
sickness experieiced in 14 different fleet readiness squadrons :
(FRS) by 372 NFO students who flew a total of 8,325 hops during 3
this phase of training. Treating this entire population as a :
single group, airsickness was reported to have occurred on 637
(7.65 percent) of the 8,325 hops, vomiting on 252 (3.03 percent)
of the hops, and inflight performance degradation due to air-
sickness on 303 (3.64 percent) of the hops. Though these figures
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are lower than those reported previously for the student NFOs
during their basic and advanced phases of training, the FRS data
showed significant variations according to the type-specific
, aircraft training pipeline followed by the students., Particu-
| larly noticeable was the high incidence of airsickness that
occurred in the P-3 pipeiine during FRS training. The report
discusses probable causes for these pipeline variations basead
upon differences in the flight syllabi associated with each phase
of training within a given pipeline. The report also relates
student performance on the candidate motion reactivity tests to
inflight airsickness performance during different phases of
training.
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INTRODUCTION

IR TRy

This report marks the conclusion of a longitudinal study of
5 airsickness in a large sample of Naval Flight Officers (NFO)
T being trained to perform various nonpilot flight duties prior to
i asgignment to operational fleet squadrons. The study has
i concentrated on the acquisition of airsickness data on an
. individual subject basis as training progressed from the bhasic
B (primary) 1level through the advanced (secondary) level to the
e fleet readiness squadron (FRS) phase for each of the major
n training pipelines.

; The primary objectives of the study have been to define the
- relative magnitude of the airsickness problem during each phase
: of the NFO training seguence on an individual squadron basis; and
. to identify differences in motion stress exposure associated with
' the different pipelines that can affect decisions on the initial
A selection and assignment of NFO candidates.

A secondary objective, based upon the exposure of a large

: segment of the *“otal NFOU sample population to several short tests
v of motion reactivity prior to beginmning flight tralning, has been
, to gain insight into the research avenues that must be followed
- in the future to develop and validate laboratory tests of motion
reaccivity that will have high predictive value in the identifi-
ation of airsick susceptible individuals. In this ~vespect, tha
inflight airsickness data collected during the longitudinal study
has served the dual function of identifying the magnitude of the

NFO airsickness problem and establishing validation criteria for
measurement of the relative effectiveness of each candidate

motion reactivity test undergoing evaluation.

§ix previous research reports (l-6) described the incidence
and severity of airsickness experienced during the basic and
advanced phases of NFO training. This report presents correspond-
ing data for the fleet readiness squadron phase based upon the
per formance of 357 students in fourteen different sguadrons.

PROCEDUKE

A block diagram of the NFO training pipelines included in
the longitudinal study is shown in Figure 1. All NFO candidates
receive their basic £flight training in Training Squadron TEN
(VIT10) prior to being selectively assigned to one of four
advanced pipelines that lead to type-specific training in 14
different fleet readiness squadrons (formerly identified as
replacement air group (RAG) squadrons), Advanced training in the
Mather Air Force Base (MAFB) pipeline results in FRS training in
P~3 aircraft. In Training Squadron EIGHTY SIX (VT86), students
who follow the advanced Jet Navigation (AJN) pipeline receive FRS
training in attack/antisubmarine aircraft including the A-6,
EA-6, and the S-3; while those who follow the Radar Intercept
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Figure 1

Block diagram showing the major training pipelines followed by Naval Flight Officers as
they progress from basic/primary trsining in Training Squadron TEN (VT10) through one of
four advanced/secondary training squadrons to one of fourteen type-specific Fleet Readiness
Squadrons (FRS). This report deals with airsickness incidence during the FRS (formerly
identified as Replacement Air Group-RAG) phase of training.
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Officer (RIO) pipeline are assigned to F~4 or F-14 FRS fighter
sqguadrons. Those students that follow the Airborne Tactical Data
Systems (ATDS) pipeline receive FRS training in E-2 squadroms.
Upon completion of FRS training, the graduate NFOs are assigned
to an approprdiate operational squadron for fleet duty.

The longitudanalc study was initiated in Squadron VT10 where
the incidence and severity of airsickness that occurred on each
hop flown: by, each participating student was documented by means
of a questionnaire with separate sections for student and
instructor evaluations of the student’s airsickness reactions on
the given  hop. 1n general: each hop (a formally defined component
of the squadron flignht syldabus with a specific¢c training mission
or objective) inwolved a single flight of the student although
there were rare occasions when a student flew two different hops
on a single flight (1,4)., The same questionnaire was used to
gain student and instructor judgments of airsickness for each hop
flown during advanced training in the VT86~AJN and VT86-RIO
pipelines. For the MAFB pipeline and all of the individual fleet
ceadiness squadrons, a modified questionnaire of the same basic
form was utilized to collect corresponding data on an individual
hop basis with the exception that only the students rated the
incidence and magnitude of their airsickness experiences. With
this modified questionnaire, the students were asked to rate
their airsickness symptoms as not present, mild, moderate, or
severe with these responses scored (weighted) on an' integer scale
of 0 to 3, respectively. Corresponding scaled judgments were
requested for the amount of 1inflight performance degradation
experienced as a result of airsickness. A third question
addressed the number of times vomiting occurred on a given hop
with zero, one, two, or three or more vomiting incidences being
scored on a 0 to 3 scale, respectively. In addition, a vyes/no
type question asked 1f the student had used any form of air-
sickness nedication prior to the hop. As outlined in the first
report (J) of the longitudinal study the questionnaire responses
were then computer-stored on an individual student basis with
each student’s file containing data describing his per formance on
the laboratory motion reactivity test battery administered prior
to beginning flight training as well: as his airsickness experi-
ences during basic, advanced, and FRS training.

Using the questionnaire data as reference, unweighted and
weighted indicen were calculated for each student for each phase
of NFO training. In the event a student gsubmitted less than four
questionnaires during a given phase of training, flight indices
were not calculated for this phase. The unweighted indices were
calculated as

1OH! - -No. Hops Response Experienced _
UNWEIGHTED INDEX = Total Nurber of Hops Flown x 100

where no weight was given to the severity of the response; i.e.,
attention was given only 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 ,
unwelighted indices simply represent the percentage of the hops q
flown by the student where a denoted response such as airsickness
occurred.

1The weighted indices calculations were based upon the
assignment «f O through 3 linear weights to the four magnitude
ratings associated with a given questionnaire item. For example,
if a student reported that he was not airsick on a hop, he would
have a response rating of 0 for this particular flight; a student
wno reported eitner mild, moderate, or severe airsickness was
given a response rating of 1, 2, or 3, respectively, for a par-
ticular hop. These response ratings were suumed for all ¢f the
hops flown by a given student and used to calculate a weighted
index that was normalized to have a maximum value of 100 as
follows:

o e e PP

Sum (Individual Flight Response Ratings) 100
WEIGHTED INDEX = =m— oo oo e e e e e} e

Total Number of Hops . flown 3

To illustrate, a student who was never airsick during training :
would have a weignted airsickness response index of 0.0; a ;
student who was severely airsick on all of his hops would have a )
corraesponding weighted index  of 100.00; a student who was mildly. :
airsick on 50 percent of his hops would have an index of 16.7; ;
and a student who was severely airsick on 50 percent of his hops
would have an index of 50.0.

FRS ALRSICKNESS INCIDENCE: BASIC QUESTIONNAIRE DATA é

The data presented in this report to document the incidence ?
of airsickness during the FRS phase of NFO training are based
upon the analysis of 8,325 questionnaires (one questionnaire per
hop) submitted by 372 students in 14 different FRS squadrons.
The airsickness, vomiting, and performance degradation measures
derived from these questionnaires are separately tabulated in
Table I for each of these squadrons.” In this table, the first
row lists the number of hops flown in a given squadron for which
questionnaires were received. The second row lists the number of :
students submitting the questionnaires associated with a given |
squadron. In the remaining rows, each datum below a given
squadron represents the percentage of the total:r hops flown where
the denoted response occurred. The first datum presented for a
given response variable, e.g., "Airsickness-Present", is the ;
percentage of hops where airsickness was present without f
qualification as to the magnitude (mild, moderate, or severe) of |
the response. The three subsequent dJdata describe the percent !
incidence of mild, moderate, and severe ratings, respectively, b
for the questionnaire item. The same format applies to the four :
performance degradation line items listed in the table. In the N




TABLE TA

Percent incildience of airsickness, vomiting, and inflight performance degradation reported during
FRS training in two F-14, three ¥F-4, and two E-2 squadrons,

FLIGH

T

QUESTIONMATRE SQUALRON. . VE-101 V136 veeiz1  veoral HCCRTG-10 RVAW-110 RVAW-120
Total Number of Hops Flown 819 1289 352 613 588 244 251
Total Number of Students 18 31t 10 14 16 16 19
Airsickness-Present 5.74 3.96 9.37 1.79 5.27 2.05 5.98
Airsickness-Mild 4.03 2.56 5.97 0.98 4,25 0.82 4.38
Airsickness-Moderate 1.46 1.16 3.41 0.65 0.85 1.23 1.59
Airsickness-Severe 0.24 0.23 0.00 0.16 0.17 0.00 0.00
Vomiting~Presgent 2.80 2,17 2.27 0.82 2.38 0.41 0.80
Vomiting-One time 1.83 1.40 1.99 0.33 1.70 0.41 0.80
Vomiting-Twc times 0.73 0.54 0.28 0.33 0.51 0.00 0.00
Vomiting-Three or more times 0.24 0.23 0.00 0.16 0.17 0.00 0.00
Performance Degradation-Present 3.30 1.55 5.68 0.82 1.19 0.41 5.58
Performance Degradation-Mild 2,93 1.16 4.83 0.49 0.85 0.00 5.5
Performance Degradation-Moderate (.37 0.23 0.85 0.16 0.34 0.4} 0.00
Performance Degradation-Severe 0.00 0.15 0.00 0.16 0.00 0.00 0.00

TABLE IB

Percent incidence of airsickness, vomiting, and inflight performance degradation reportedduring
FRS training in three A-6, one EA-6, two P-3, and one 8-3 squadrons.

QUESTONNATRE ATRCRAFT. .. A-6 A=6 A6 FA~6  P-3 P-3  §-3

DATA SQUADRON, . .VA-42 VA-128 MAG-14 VAQ-129 VP-30 vP-31 vs-41
Total Number of Hops Flown 847 1017 284 775 430 470 346
Total Number of Students 21 21 10 33 74 54 35
Alrsickness-Present S 19 7.77  23.24 8.90 18.84 12,98 7.80
Airsickness-Mild 5.19 4,72 16.90 6.06 10.70 8.94 6.36
Airsickness-Moderate 2.71 2.06 2.82 1.81 6.51 2,77 1.45
Airsickness-Severe 0,00 0.98 3.52 1.03 1.63 1,28 0.00
Vomiting~Present 3.19 3.93 8.45 4.13 5.35 4,04 1.73
Vomiting-One time 2,12 1.97 6.34 1.93 2,56 2,70 1.73
Vomiting-Two times 1.06 1.38 0.70 1.81 1.63 2,13 0.00
Vomiting-Three or more times 0.00 0.59 1.41 0.39 1.16 0.21 0.00
Performance Degradation-Present 3,90 3.83 8.45 3.48 10.93 5.96 3.18
Performance Degradation-Mild 3.19 2,56 4.58 2.58 .44 4,04 2.89
Performance Degradation-Moderate 0,71 0.79 3.87 0.77 2.56 1.70 0.29
Performance Degradation-Severe 0.00 0.49 0.00 0.13 0.93 0.21 0.00
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case of the vomiting measure, the breakdown is based upon the
number of times emesis occurred on a given flight.

As described oy, the "Airsickness-Present" row in Table I,
the percentage of hons where airsickness was reported to have
been experienced varied considerably ronging from a low of 1.79
percent in VF-171 (F-4 aircraft) to a high of 23.24 percent in
the Marine Squadron MAG-14 (A-6 aircraft). Wwide variations also
occurred in the p=2rcentage of hops where vomiting occurred rang-
ing from a low ©Of 0.41 percent in RVAW-11l0 (E-2 aircraft) to a
high of 8.45 percent in MAG-14. Correspondingly, the percentage
of hops where inflignt performance degradation due to airsickness
was reported caaged from a low of 0,41 percent in RVAW-11l0 to 1
high of 10.93 percent in VvP-30 (?2-3 aircraft). 1In general these
wide variations existed across different types of alrcraft as
well as within the groups of typ=2-specific squadrons. For
exaaple, lanle 1 indicates relativaly low alrsickness incidence
rates of 5.74 and 3.90 percent for the two F-14 sqguadrons con-
sared to the 18.84 and 12.98 percent rates for the two P-3
s-juadrons., 3imilarly, airsickness variations within type-
specific sguadrons are represented oy tne 7.49, 7.77, and 23.24
percent iaciuenc2 rigures shown for tne thrze A-6 iquadrons.

rreating tn2 37z studasents as a singlz groun, tae Juestion-
naire Jdata of Tavite 1 indicate that airsickness was reported to
have occurred on 37 (7.095 percent) of the 8,325 FRS hovos,
vomiting on 252 (3.03 vwercent) of the hops, and inflight per-
forimance degradation due to airsickness on 303 (3.64 percent) of
the hops. The guestionnaire item dealing with the use of air-
sickness aedication prior to or during a hoo was not tabulated in
Taole I bacause of Low reported 1incidence. 1In. fact, only two
students reported using airsickness medication during FRS
tcaining. One of these students usea medication on two hops and
the otner on thrae hops.

ALRSICKNESS INDICES - AULL PRS SQUADRONS COA3INED

As with rhe previous reports (1-6) of the longitudinal
study, uawelightad and weighted flight indices-were calculatad for
each individual student during the FRS phase of his NFO
training. Tne function of these indices has oeen to allow
comparisons to be made among Jifferent sguadrons and among
different training piwelines. 1In addition, tuey serve the
further function of relating an individual’s performance during
pasic/primary training with subsequent per formance in
advanced/secondary and fleet readiness squadrons. The resulting
group statistics, based upon the individual per formance of each
marticipating student, are presented in Table 1Il. Statistical
parameters listed for ceach response variable include the group
mean, standard deviation of the observations, standard error of
the mzan, miniaun and maximum values observed, group median, the
total number of observations (students) in the data base, and the
Lolmognrov-Smirnov deviation statistic (8). Variables 1-24 deal

AT SR




TABLE II

Statigtical listing of the flight response indices (variaoles 1-24) and laboratory test
scores (variables 25-43) for the entire FRS study populstion. Separnte listings are pro-
vided for the flight response indices received during hasic (variables 1-i), advanced
(variables 7-12), and FRS (variables 13-18) training as well as the mean (varisbles 19-24)

of these indices. See text for additional details, B
RESPONSE VARIABLE STATISTICAL PARANETERS i
HO. DESCRIPTION MEAN S.DEV. S.ERR MIN HAX HEDIAN N DEV -
{ BRS-AIRSICKNESS INDEX-UM 19.8 9.2 1.9 .8 188,89 16,7 353 . 14p :
2 BAS-RIRSICKHESS INDEX--Y 9.7 0.2 - .9 6%.0 6.7 353 168 N
3 BAS-VOMITING INDEX-UW 8.9 13.9 .7 .8 19e.9 .8 383 324 ;:
4 BAS-VONITING INDEX--¥ 4.8 7.9 .4 .8 509 .8 3%3 L 32% ;
5 BAS-PERF, DEGRAD. INDEX-UW 12,4 18.3 . 8 .9 109, 6.7 333 214 Q
6 BAS-PERF. DECRAD.IHDBEX--W 6.0 8.0 .4 .9 69,9 3.3 3I%3 .28% K
7 ABV-AIRSICKNESS INDEX-UW 8.9 13.4 . 8 .8 109.8 3.8 304 248 5

8 ADY-RIRSICKNESS INDEX--u 3.8 5.9 .3 .0 44,4 1.7 304 .22%

9 ADV-YOWITING INDEX-UWV 3.3 8.4 .5 .8 66,7 .8 304 389 §
1@ ADVY-YOMITING INDEX--W 1.6 4.2 Y .8 37.8 .8 304 388 o
{1 ADV-PERF,DEGRAD, INDEX-UY 2.8 5.2 .3 .8 28.¢6 .9 304 438 K
12 ADY~PERF DEGRAD, INDEX-~U 1.8 2.2 1 .0 14,6 .8 384 438 1
I3 FRS-AIRSICKNESS INDEX-UW 11.8 18.7 1.9 .9 1é9.9@ 3.4 357 .22% 5
{4 FRS-AIRSICKNESS INDEX-~W 5.7 16.4 .6 .8 86.7 1.% 35?2 2% \
1S FRS-VONITING INDEX-UW 4.3 12.1 .6 .8 10e.0 .0 387 364 .
16 FRSE-VOMITING IHDEK~-W 2.3 7.1 .4 .8 66,7 .8 387 378 y
1?7 FERS~PERF.DEGRAD. I'NBEX-UW 5.8 14,0 .7 .9 198,90 .@ 387 . 36¢ ;
18 FRS-PERF.DECRAD. INDEX-~¥ 2.9 6.4 .3 .8 8%.6 L@ 387 32
13 MEAN-AIRSICK INDICES-UW 138 12.8 N .8 68.9 10.3 387 148
28 NEAQN-AIRSICK INDICES~-W 6.6 6.9 ) .0 49,1 4.8 387 .16d i
21 MEAN-VOMIYINUG INDICES-UM 5.6 8.6 .5 .8 49,6 1.2 3%7 .2%% )
22 MHEAR~VYONITING INDICES--M 3.0 4.9 .3 .8 32.8 .4 387 ,zé# &
23 MEAN-PER.DEGRAD. INDICES-UW ?.2 9.7 .8 .9 91,2 4.2 3857 204 i
24 MEAN-PER, DEGRAD, INDICES-~-¥W 3.3 4.9 .3 .9 38.% 1.9 387 .22¢ .
2% TMSQL-MS HISTORY, PART { 9.1 1.4 g .8 852.8% 3.1 2%2 .17» X
26 THSQ2-HS HISTORY, PARY 2 7.4 19,2 . 6 .9 69.0 4.3 2%2 200 C
2?7 THSQ3I-NS HISTORY. SUM 16.4 19.4 t. 1 .9 168.%5 11.3 2%2 .20% ;
28 TSANX-STATE/ANX. QUEST. 3.4 8.3 .8 28.90 37.8 2% 0 122 i3
29 TTYANXK-TRAIT/ANX, QUEST, 29.2 6.2 .6 20.0 49,9 28,3 122 . @6 1
30 TBYDR-BYDT RAVER 13.9 6.3 .4 6.9 38.3 1.7 233 . 218 :
31 TBVDPS-BYDY SELF-A., TING 14.3 6.6 .4 $.¢ 34,9 13.8 293 . ii# H
32 TBYDP~BYDT POST-RATING 5.4 12,7 .8 .9 900 1.8 483 338 .
33 TYVSPL-VYVIT STATIC-RIGHT 122.3 g.¢ .7 84,0 129.90 124. 9 133 200 )
34 TYVYSP2-YVIT STATIC-VREIG 4.7 5.4 - .8 22,0 3.0 133 22 i
2 TYVEP3I-YVIT STATIC-OMIY 2.1 4.5 .4 .8 39.9 .9 133 .33 i
36 TYYDPL-YYIT DYHAMIC-RIGHT 75,1 31.8 .7 9.9 129.9 73.@¢ 133 .08 i
37 TYVDP2-DYNANIC-MWRONG 9.1 6.9 .6 .9 36.9 8.0 1x3 .09 j
38 TYYDPI-YVIT DYNAMIC~ONMIT 44.9 32.2 2.8 .9 120.9 43.0 133 .10 &
39 TYVIR-YVIT RATER 16. 9 7.7 .7 7.8 %50.5 (4.3 133 148 3
49 TYVIS-YVIT SELF-RATING 1%5.7 6.9 . 6 5.¢ 33.¢ 1%5.6 133 .11
41 TYVIP-POST-RATING t1.8 22.2 1.9 .9 188.0 4.8 133 .29
42 SUN BVDY (Je+31+32) 33,7 20.4 1.2 13.3 i1%e.e¢ 27.7 28F .19¢ .
43 SUH VVIT (39+40+41) 43.2 30.4 2.6 13.6 214, 8 3IB.8 133 154 !

# = SIGNIFICANT DEYOND THE .81 LEVEL UV = UNWEIGHTED RESPONSE INDEX
W = WEIGHTED RESPONSE INDEX

NOTE: The reader is cautioned not to assume that each variable listed above can be
treated as an ’ndependeat measure., For example, variables 1 through 24 are based upon
observations in flight and some of thzse variables are highly intercorrelated; variables ;
25 through 43 are based upon laboratory test results «nd some of these variables are 1
moderately intercorrelated. Refer to the correlation matrix presented in.Table V for
further details.
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with the unweighted and weignted flight response indices
calculated for @each student according to his questionnaire
tesponses, and variables 25-43 deal with the scores the students
received on the laboratory motion-reactivity tests given vprior to
beginning NFO flight training. As emphasized earlier, the
unweighted indices for a given student correspond directly to the
percentage of flights flown by the students where the denoted
responses occurred. The welghted indices reflect both the
incidence and magnitude of the responses.

A key point in the interpretation of Table II is that all of
the related data pertain to only those students who fuldy
participated in the FRS phase of the longitudinal study.
Although 372 students submitted questionnaires dur ing FRS
training, 15 students were not included in the Tawle I1I analysis
since they. did not meet the four-gquestionnaire minimum criterion
for cal¢ulation of unweignted/weighted flight indices (See
Procedure section). The performance of the 357 participating
students during FRS training 1is represented by variables 13
through 18 ("FRS" prefix) in Table II. The performance of these
students during their preceding training in basic and advanced
squadrons is represented oy variahles 1 through 6 ("BAS" prefix)
and variables 7 through 12 ("ADV" prefix), respectively.
Variables 19 through 24 ("MEAN" prefix) are based upon the simple
mean of the flight indices received by a given student during the
basic, advanced, and RS phases of his training.

The format for presentation of the test scores (variables 25
through 43) associated with individual performance on the motion
reactivity test battery is essentially the zame as that used in
the previous reports (1-6). 1In brief, TMSQl, TMSQ2, and TMSQ3
(variables 25 through 27) pertain to a motion sickness history
where TiMSQl and TMSQ2 involve motion sickness experiences prior
to and following age 12, respectively, with TMSQ3 equal: to the
sum of the TMSQl and TMSQ2 scores; TSANX and TTANX (variables 28
and 29) to a state/trait anxiety test; TBVDR, T3VDS, and TBVDP
(variable 30 through 32) to a Brief Vestibular Disorientation
Test (BVDT) where SUM BVDT (variable 42) is the simple sum of the
three BVDT scores; TVVSPl, TVYSPZ, and TVVSP3 (variables 33
through 35) to the static performance element of a VisualyVestior
ular Interacticon Test (VVIT);. TVVDP1l, TVVDP2, and TVVDP3 (vari-
ables 36 through 38) to the dynamic performance element of the
VWIT; and TVVIR, TVVIS, and TVVIP (variables 39 through 41) to
the motion sickness element of the VVIT where SUM VVIT (variable
43) is the simple sum of these three VVIT scores. Details
per taining to these different test are presented in Appenaix B.

In the interpretation of the numerical magnitude of the mean
data presented in Table 1II and all following tables of similar
format, it should be realized that for the 24 £light indices,
high scores denrote high susceptibility to airsickness and low
scores low susceontibility. Correspondingly, for the majority of
the motion reactivity test battery scoreg, high scores denote
either poor performance or greater susceptibility to motion
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stress. In the case of two test scores (TVVSPl and TVVDPl), the
converse is true in that these two variables pertain to the

: number of correct responses produced oy the students while
4 performing the related test tasks.

As with the questionnaire data collected previously (1-6),
the distribution of the 24 flight indices are generally skewed
toward the lower values of the response scale, with the audiza
[} values of Table II consistently falling below the related means. 1
5 The results of a Kolmogorov-Smirnov one-sample test of goodness
of fit (8) of the normalized cumulative distribution of the
observed data to an eguivalent Gaussian distribution with the
same mean< and standard deviation as the cbserved data also
indicate non-normality of the data. As indicated by the
significance symbols adjacent to the Kolmogorov-Smirnov deviation
statistic labeled as DEV in Table I1I, the nulld hypothesis that
*he distribution of the observed data is the same as a Gaussian
distribution must be rejected at the .01 level or greater for all
24 of the flight indices. Similarly, the majority of the motion ~
reactivity test scores display non-Gaussian distributions. ;

i e 2 T

A The unweighted flight indices shown in Table II for the FRS
o phase of training imply that the mean or "average" student
experienced airsickness on 11.8 percent of the hops £lown,
vomited one or more times on 4,3 percent of the hops; and
experienced inflight over formance degradation due to airsickness
on 5.8 percent of the hops. Corresponding figures fcr the K
advanced/secondary phase of training were 8.9, 3.3, and 2.5 )
£ percent respectively; and for the basic/primary phase, 19.3, 8.9, ‘
L ard 12.3 percent, resgpectively. 1In:effect, though the "average" P
: 3tudent experienced a drop in airsickness incidence followiig
basic training as would be expected, the incidence remained
approrimately. the same during the following advanced and FRS
phases. However, as stressed in the previecus reports (1-6), such
"average student" interpretations of the Table II data are highly
restricted DYy the non-Gaussian nature of the Gtelated
distributions. Furthermore, though the Table II treatment of the
entire FRS population as a single group 1is of advantage {2
describing overali performance, it does not identify significant
differences in airsickness incidence that exist among different
training pipelines as will be discussed in following sections.

AIRSICKUESS INDICES: INTRA-SQUADRON DIFFERENCES

P D

sroup statistics descr ibing the flight indices and
laboratory test scores for each FRS squadron included in the
longitudinal: study were also calculated using a format identical
to that of Tanle 1II., The resulting data are summarized in
Appendix A on an¢ individual' squadron basis. To establish if
there were any statistically significant differences between the
populations on an intra-squadron basis, a Kruskal-Wallis one-way !
analysis of variance oy ranks test (8) was applied to the dJdata
associated with the iundividual squadrons. Inieffect, this test
was applied to each group of FRS sauadrons that involved the same
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type-specific aircraft, e.g., one analysis compared student
: performance in the two F-14 squadrons, a second analysis compared
s student perforwance in tnhe three F-4 squadrouns, et cetera.

The results of these analysis indicated that there were no
statistically, significant differences (at the .01 1level or
better) in any of the £flight indices received during pasic,
advanced. or FRS training for any of the intra-squadron groups.’
Tne gar: results were found for all of the laboratory motion

i react.vity test scores with the single exception of the motion
siz'ness hnistory. sum score (variaple 27) associated with the
analysis of differences among the three A-6 squadrons. As indi-
cated bpy. the Appendix A tables associated with these squadrons,
the mean scores for this variable were 8.8, 21.6, and 34.2 for
} FRS squadrons VA-42, VA-128, and MAG~14, respectively. For the
: entire FRS population (See Table II) the mean score for the same
9 variable was 16.4.

? AIRSBICKNESS INDICES: PIPELINE DIFFERENCES

v The same Kruskal-wallis one-way analysis of variance sta-
oo tistical procedure was utilized to compare the performance of the
s NFO students across different pipelines as depicted by the four
different advanced training blocks drawn in Figure 1. The
results of this analysis are presented in Table III where the
mean, standard deviation of the observations, standard error of
the mean, and number of students are listed for each pipeline.
The V186-RIO pipeline neading includes alli students who received
FRS training in the +two F-14 and three F-4 squadrons; tne
VT86~-AJN neading 1includes those trained in the three A-6 squad-
rons and the single EA-6 and S-3 squadrons; the MAFB heading
includes those trained in the two P-3 squadrons; and the ATDS
heading those trained in the two E-2 squadrons. The ‘
Kruskal-wallis fl-statistic corrected for tied scores is snown in '
the data columa at the left in Table III. ‘Mo disprove the null

aypotnesis that the four student groups came from the same or

identical population requires tne li-statistic to equal: or exceed ‘
11.34 at the .0l significance level or 16.27 at the .00l level, i
assuming that H is distributed 1like chi squared with three
degrees of freedom. This applies to all of the response measures !
in Table 1II except for variapbles 7 through 12 which vertain to x
the flight indices received during advanced training. 8ince the }
students following the ATDS pipeline did not receive inflight :
training during this phase of training, only three degrees of
freedom are associated with these variables and the H-statistic
must equal or exceed 9.21 and 13.82 to be statistically signifi-
cant at the .0l or .001 levels, respectively.

As indicated by the significance symbols adjacent to the H~
statistic in Tavle IiI, the unweighted and weighted airsickness
indices showed dissimilarities in the pipeline populations that
were significant to he .00l level or better for all phases of
training-basic, advanced, and FRS. For the vomiting indices,
differences occurred in only the advanced phase of training. 1In
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the case of the performance degradation indices, differences
occurred during voth pasic and advanced training. With reference ;
to the mean data (variable 19-24) of Table 111, differences q
existed with only the performance degradation indices.

Prior to further discussion of the Table III data reference
will again be made to Figure 1 to describe some fundamental
differences in the flight syllabi and student flow associated
with the four different advanced training pipelines at the time
\ the longitudinal study was implemented. As schematized oy the
P two blocks drawn within the VTLO block at the top in Figure 1,
. the flight syllabus in this squadron can be considered to be

subdivided intc two sequential phases. All students flew the

first phase while only those students to be assigned to the ‘
» VI86-AJN, VT86-RIO, and ATDS advanced training pipelines flew the i
(S gecond phase. The primary aircraft used in the first phase was ‘
A the T-2 with ooth the T-2 and the T-390 in tne second phase.

At the time the study was initiated, the VT10 f£light
syllabus consisted of five hops in the first phase and 13 hops in
the second phase as denoted by the # symbol in Figure 1. Midway
in the study, the VT10 fdight syllabus was amodified so as to
: provide eight hops in the first phase and 13 hops in the second
f phase as denoted by the * symbol. Changes in the number of hops
4 comprising the flight syllabi associated with the VT86-AJN and
: V186~R1D pipelines also occurred at about the game time while no
i changes occurred in the 17 hop MAFB flight syllabus. Both !
£ components of Squadron VT86 wused the T-39D as the primary !
training aircraft with a few special hops flown in the TA-4J:. i
The primary aircraft used in the MAFB squadron was the P-43A. As ;
indicated in the ATDS block, advanced training in this pipeliae <
was of academic nature and did not involve a stand-alone flight
gsyllabus prior to FRS training. -

Returning to the data of Table IIX, attention will be given
first to differences that existed among the four pipelines during :
basic training. 1In general, the airsickness measures (variable
1-6) were highest in the MAFB pipeline. This is accounted for
primarily. because of the differences in motion stress that
existed Detween the two sequential phases of the VT10 flight
syllabus. 1In the first phase, two of the five hops in the old
VTLl0 syllabus and four of the eight hops in the new syldiabus
involved a relatively high incidence of airsickness. 1In the
gsecond phase, only three of the tanirteen hops in the old VT1l0
syllabus and three of twelve hops in the new syllapus produced a
high incidence of airsickness. Since the students following the -
MAFB pipeline flew only the first phase, it would be expected !
that their £light indices would be higher than those of the i
students following the other pipelines who were required to £ly
both components of the VT1l0 syllabus.

In the case of the airsickness measures associated with

advanced training (variables 6-12), the data of ‘Table 1III are
distinguished again by the MAFB pipeline which had the least
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difficulties witn airsickness. 7This would be expected since the
MAFB flight syllabus involved training in the large, relatively
stable P~43A with most hops involving straight and level f£flight.
However, when the MAFB students reached the FRS phase of their
tzaining which involved long-durat.on missions in the P-3
aircraft, airsickness incidence rose considerably as reflected by
the magnitude of variables 3 through 18 in Table III for this
pipeline.

In aviation, it has always been a lony-term objective to
optimize the selection and assignment of personnel to closely
matcn the performance capabilities of an individwal: to the
v performance requirements of given aircrew tasx or function. 1In
3 the case of airsick susceptible individuals, i+ must be the
objective to eliminate those students who do not gradually adapt
to the flight motion environment early in the training program in
crder to minimize: the high costs of attrition during the later ]
phases of training. Inc this regard, attention should be given )
particularly to the students entering the MAFB pipeline, Since
this group flies relatively few hops duriny basic training, and
LR receives only a mild exposure to motion stress during advanced
F training, a test of airsickness susceptibility will not arrive
until the FRS phase of training 1is reached. Since only a
relatively, few hops are flown in the P-3 squadrons during this
i phase compared to the fighter and attack aircraft pipelines,
k- there is an additional hazard that such students may not be
" identified until they receive their initial fleet assignments. i

RELATIVE AIRSICKNESS SUSCEPTIBILITY: NON-PARTICIPATING STUDENTS

As with any longitudinal study involving volunteer subjects,
: a certain number of students chose to drop out of the study ;
29 following their graduation from Squadron VT1l0 even though they ;
continued their NFO training in subsequent advanced and FRS ‘
gquadrons. Data which allows the determination of the number of
students wno dropped out of the study at different points within ;
each pipeline 1is provided in Figure 1 by the variable N with i
appropriate subscripts defined as follows. The variable Np shown
within cv adjacant to a squadron block represents the number of
students who participated in the airsickness study associated
with the given squadron. A participating student in a given s
squadrvon was defined as one who submitted sufficient L
questionnaires to permit calculation of unweighted and weighted '
flight indices related to his airsickness performance within the I
given squadgon. In ldke manner, the variable Ng represents the
number of participating students who graduated £rom a given
squadron. As shown' for Squadron VT10 in Figure 1, 757 students
participated in the study during this first phase of NFO training
with 674 (89 percent) graduating and 83 (1l percent) attriting.
The distribution of assignments to the four different advanced I
training pipelines for those graduating from VT10 was 191 (28.3 ﬂ
percent) students to MAFB; 242 (35.9 percent) to VT86-AJN; 202 'y
(30.0 percent) to VT86-RID; and only 39 (5.8 percent) to ATDS. Of ¥
these individual:pipeline totals, 125 (65.4 percent) of the MAFB
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students continued to participate in the airsickness study during
advanced training; 215 (88.4 percent) of the VT86-~AJN students
and 180 (89.1 percent) of the VI86~RI0O students.

During advanced training in VT86-AJN and VT86-RIO, 23 (10.7
percent) and 14 (7.8 percent), respectively, of the participating
students attrited with the remaining receiving FRS assignments.’
No attrites weve reported in the MAFB and ATDS squadrons. Of the
192 participating students who gracuated from VTB&6-AIN, 115 (59.9
percent) continued to participate 1in the study during the FRS
phase of their training (one of the 115 students was transferred
to the fighter pipeline following graduation from VT86-AJN). For
the VI86-RI0 pipeline, 84 (50.6 percent) of the 166 yraduating
students participated during FR3 training. Corresponding figures
for the YWAFB and ATDS pipelines were 124 (99.2 percent) and 34
(87.2 percent), respectively. In effect, of the total of 191
students who graduated from VT10 and were assigned to the MAFB
pipeline, only. 124 (65 percent of the total) students continued
their voluntary. participation through FRS training in the P-3
squadrons., Similarly, of the 242 VT1l0 students who followed the
VI86--AJN pipeline, only 115 (47 percent) continued participation
during FRS training; and for the 202 VT1l0 students who followed
the VI86-R10 pip=line, only 84 (42 percent) continued through FRS
training.

Thesa data indicate that the number of student dropouts from
this study ranged from 40 to 60 percent in the three principal
pipelines following graduation from VT10. Since no flight data
are availanle for these dropouts during the FRS phase of
training, one cannot determine if the incidence of airsickness
would have risen or fallen in these squadrons 1f these indi-
viduals had decided to continue theilr participation in the study.
iowever, some insight can oe gained into tnis determination by
comparing certain =leanents of the Table III flight response data
to corresponding Jata presented in the previous reports (1-6) of
the longitudinal. study.

for example, in two previous reports (1,4) dealing with
student performance during oasic training in V710, data were
presented (rlable v) tnat compared the flight indices received by
the students who graduated from VT1l0 and were assigned to the
VIB86-AJN pipeline with corresponding indices received by gradu-
ating students assigned to the VT86-RI0O pipeline. W®When the
student~based airsickness index data related to the old and new
vI86-aJN flignt syllaoi are combined, a value of approximately
19.1 is opbtained for the mean airsickness index received during
pasic training oy the 242 student assigned to the VT86~AJIN
pipeline. However, reference to Variable 1 of Table III of this
report indicates that for the 115 students who continued their
participation tnrough the FRS phase of training, the mean
airsickness index was only 17.0 during basic training. This
difference would imply that the VT86~AJN students who wilhdrew
from the study had a slightly greater tendency toward airsickness
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than those who continued their participation through the FRS
phase.

For the VT36-RIO pipeline, corresponding calculations based
upon combining the airsickness data produced oy the students who
flew the oild (1) and new (4) VT10 £light syllabus indicate a mean
airsickness index value of 16.4 during basic training for the
participating students. As shown by variapble 1 in Table III for
tne VT86-RIO pipeline, the same measure for the students who
continued participation through FRS training had a value of only
12.5. The implication here again 1is that the airsickness
susceptibility of the dropout students is slightly higher than
those who continued their voluntary participation. In the case of
the MAFB pipeline, following the same procedure as above, the
students who participated initially in the study had an airsick-
ness index value of 26.2 as compared to the corresponding value
of 27.3 shown 1in Table 1II1I. 1In this case, little difference
seems to exist between the dropout and participating populations.

In effect, although a considerable number of students chose
to voluntarily discontinue their participation following basic
training, it would appear that their withdrawal did not result in
an overestimation of the magnitude of the airsickness problenm
during NFO training as documented in this and the preceding
reports (1-6) of the longitudinal study.

COMPARI SON OoF AIRSICK/NONAIRSICK STUDENT PERFORMANCE ON
LABORATORY TEST BATTERY

As stressed in the first report (1) of the series, a
long-term objective. ofr this laboratory is to develop and validate
an airsickness test battery to identify both susceptible and
nonsusceptible aviation candidates.” It has been the concept of
this project that the relative effectiveness of any prototype
tegt undergoing development to measure individual sensitivity to
a given motion environment will be best valddated by actual
exposure of the tested subjects to the environment of concern.
The flight data presented in this report, particularly the "mean"
flight indices (variables 19 through 24), serve such a validation
function in that students who rarily experienced airsickness
during NFO flight training (low flight index scores) can be
readily distinguished from ¢those who repeatedly suffered
airsickness (high flight index scores). Accordingly, separation
of the students into susceptible and nonsusceptible groups based
upon their actual: f] .ght performance provides direct ingight into
the relative merit of the individual components of the prototype
motion reactivity test battery (variables 25 through 43) given to
a large proportion of the NFO study populations.

The data of Table IV provides such a coumparison between
susceptible and nonsusceptible airsickness populations based upon
a Kruskal-wallis one-way analysis of variance. The nonairsick
population was defined as those students who reported they nevex
experienced airsickness at any timé during their basic, advanced,
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TABLE I¥

Results of s Kruskal-Wallis one-way analysis nof variance comparisor of students who reported never
experieaacing airsickness during NFO training with students who had a relatively high incidence of
airsickness., The airsick group, arbitrarily established as the most mensitive 10 pexcent of the
students, was definsd as those students with a mean unweighted airsickness index (variable 19)
equal to or greater than 31,9 which warked the upper docile for this measure.

L L R L . L L R R L R L L L L L LT T R T R P TR

RESPONSE VARIABLE H NON-ALRSICK AIRSICK
HO, DESCRIPTION STATISTIC MEAN S DEV. S ERR. N NEAN G.DEV. 8.ERR. N
I BAS-AIRSICKHELS INDEX-UV ?8.67 N . | [} 82 46.3 22,2 3.9 35
2 BAS-AIRSICKHESS INDEXN--V 78.669 N ] . ) 52 24,4 12,7 2.2 15
3 Bas-VONITING INDEX-UV §7.72« N . 8 9 s2 24,7 21.3 3.6 38
4 DBAS-VONITING INDEXK--V S7. 71 .9 N L] 82 i13.9 12.4 2.1 38
S BAS-PERF.BEGRAD. INDEX-UV €3. 440 .9 N ] 52 32.9 4.0 4.1 38
€ BAS-PERF.DECRAD. INDER-~V 63.42 e [} N ] %2 6.0 12,8 2.2 3%
? ADY-AIRSICKNESS IMNDEX-UM 47.41» N ] . N 41 29,0 2%.9 5.2 25
8 ADY-AIRGICKHESS IHDEX--V 47,41 N . | . 41 12.6 tt1.2 2.2 235
9 APY-VONITING JINDEX~-UW 20,470 ] .9 ] 4 13%.0 19.2 3.9 23
1@ ADY-VOMITING INDEX--V 20,17 N .8 9 41 ?.? 9.3 .9 28
11 ADV-PERF.DMEGRAD. INDEX-UV 30.68+ .9 L L 41 7.3 8.0 1.8 23
12 ADY-PERF.DEGRAD, INDEX~-~Y 30.689 N ] .9 [ 41 2.7 3.1 6 238
I3 FRS~AIRBICKNERE INDEX-UVY 73,67 N .8 L 82 47.90 3.6 8.2 3%
{4 FRS-AIRSICKNESS INDEXN--M ?3.66» N N 0 %2 23.9 19.9 3.4 1%
13 FRO-VONITING INDEX-UM 44.32» N .9 [ ] 32 23.8 27.1 4.6 3%
16 FRS8-VOWITING INDEX~=~L 44 .81 ] . 8 L 52 12.8 6.4 2.8 38
1? FRS-PERF.DEGRAD. INDEX-UV 87,72 N ] .8 L] %2 27.¢ 3.3 3.3 3%
18 FRS-PERF.DEGKAD, INDEX--¥ 57,71 . .9 L] %2 11,8 (4.8 2.3 15
£9 MEAN-AIRSICK INDICES-UN ?8.09» .8 . @ L] 52 41.0 8.1 1.4 13
20 MEAN-AIRSICK INDICES--¥ 70.09» 9 .8 [} 32 29.7 1.3 1.2 33
21 MNEAN-VOMITING INDICES-UV 60.53» 9 .9 ) s 20.8 3.6 2.2 39
22 NEAH-YOMITING IWDICES--V 68,53 .. .8 [ 52 11.4 .9 l.4 33
23 MEAN-PER.DEGRAD, INDICES-UV ?5.690 .9 . [ %2 24.2 17.9 3.0 13
24 NEAN-PER.DEGRAD, IRDICES-=-V ?3,68n N N ] N 52 11.¢ 0.8 1.9 38
29 THSQL-KS HISTORY: PART | 19.04» 2.9 5.7 .9 43 18.0 17.8 3.9 26
26 THSQ2-NHS HISTORY. PARY 2 31.439 2.1 4.9 7 43 20.0¢ 17.0 3.3 26
27 THSQ3I-HS HIBTORY: &UM 34,16 4.9 9.8 1.8 43 38.06 32.9% 6.4 26
29 TSAHK-STATE/ANX,QUEST. $.810 26.0 6.3 2.1 1 38,0 9.3 2.6 13
2% TTANK-TRAIT/ANK.QUEST. 1.36 27.9 7.4 £.3 16 28.9 3.4 1.0 13
33 TOYDR-BVYDT RATER 17.49» (1.4 5.1 . ] 43 17.3 s.0 1.6 26
31 TeVDS-BYDT SELF-RATING 26.68% {0.1 4.9 ? 43 20.2 .2 1.4 26
32 TBVDR-BVYDT POST-RATING 20,280 1.4 3.8 .6 44 20.5 27.1 5.3 24
33 TYVEPL-VVIT STATIC-RIGHT 2.34 117.2 t1.9 2.8 18 122.9 7.8 1.9 18
34 TYVESP2-VVIT STATIC-HRONG 2.01 1.9 6.7 {1.6 18 4.7 5.2 1.4 18
35 TYVBR3-VVIT BTATVIC-OMIY .62 3.9 .1 2.1 18 1.4 2.2 .6 18
36 TYVDPL-VVIT DYNANIC-RIGHY 1.04 1.9 27,1 6.4 19 67.2 2¢.0 7.2 13
37 TYVDP2-DYHANIC-WRONG 3.41 10.9 5.9 1.3 18 6.1 7.4 1.9 18
38 TVVYDP3-~VVIT DYHAMIC-OMLY 1.99 36.3 28.2 6.6 i8 83.¢ M. 6@ 8.0 19
39 TYVIR-VYVIT RATER 3.28 12.0 4.9 .9 18 19%.¢ 2.0 3.1 1%
48 TYVIS~VVIT SELF-RATING $.11¢ 1.4 6.8 {.6 18 19,7 8.3 2.1 13
41 TVVIP-POST-RATING 9.414 3.2 13,9 3.3 18 16.6 27.4 7.1 19
42  SUM BYRT (38+31+32) 2¢.32» 22.0 10.90 1.6 44 38.5 33.4 7.2 24
43 BUN VVIT (39:+404+41) 9.384 28.6 21.4 5.9 18 95.3 40.1 10.3 13
$ = STUDENT RESPONSE BaTa UV » UNVUEIGHTED RESPOHSE IHIEX
I = INSTRUCTOR RESPONSE DATA W = YEIGHTED RESPOMSBE INDEX

# = SIGHNIFICANT BEYOHD THE .0! LEVEL
# = SIGNIFICANT BEYOND THE .06{ LEVEL
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and FRS training, thus resulting in a mean unweighted
airsickness index (variable 19) of 0.0. Of the total of 357
students who participated throughout the NFO training program, 52
(4.6 percent) reported never hbeing airsick on an NFO training
hop. The susceptible or airsick population was defined as those
ten percent of the total student population who had a mean
unweighted airsickness index (variable 19) that equaled or
exceeded the 90th centile (upper decile) established by the
normalized cumulative frequency distribution of this particular
index: based upon the total population of 357 students. The
frequency distribution data indicated that a wvalue of 31.8
defined the upper decile for variable 19, 1In effect, the airsick
population in Table IV represents that ten percent (35 students)
of the population found to experience the greatest incidence of
airsickness.

An inspection of the significance symbols shown adjacent to
the H-statistic i1« Table IV, shows that all of the flight indices
(varTables 1 through 24) were significantly different for the two
populations which follows, by definition, as a result nf the
airsick/nonairsick selection c¢riteria. As indicated by the
unweighted airsickness index data of this table the ‘“"average"
airsick susceptinle student exper ienced airsickness on
approximately 46 percent of his basic training hops, 29 percent
of his advanced training hops, and 47 prrcent ¢f his FRS hops.

In the case of the laboratory test data presented in Table
IV, the three components of the motion sickness case history
evaluation (variavles 25-27), the three components of the BVDT
(variables 30-32), and the BVDT sum (variable 42), served to
significantly. distinguish between the airsick and nonairsick
populations at the .00l level or better. 1Ine addition, the
state/anxiety test (variable 28), the self-rating and post-rating
elements of the VVIT (variables 40-41), and the VVIT sum score
identified population differences significant to the .0l level or
better. These findings follow, in general, those reported
previously with the @motion sickness case history and BVDT test
scores showing the greatest potential for further development as
candidate selection criteria,

CORRELATION MATRICES: FLIGHT/LABORATORY DATA

To gain further insight into the relationships that exist
among the flight airsickness indices and the laboratory test
scores for the 357 students who participated in the study through
the FRS phase, a Spearman rank correlation analysis corrected for
tied scores was performed on the group data. The results of this
analysis are presented in matrix form in Table V with the total
numoer of data pairs associated with a given correlation
coefficient within this matrix similarly tabulated in Table VI.
The statistical significance of the rank correlation coefficients
was determined by calculation of a t statistic for each
relationship and a standard two-tailed student t~test evaluation
performed. Those correiations found to be statIstically
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REGPONSE VARIABL

DESCRIPTION

BAS~AIRSICKHESS INDEX-UWY
BAS~AIRSICKHESS INDEX--¥
BAS-YOHITING INDEX-UW
BAS-~/OMITING INDEX--VW
BAS-PERF, DEGRAD. INDEX-UW
BAS~PERF . DEGRAD. INDEX--~U
ADV-AIRSICKNESS INDEX-UVY
ADV~AIRSICKNESS INDEX--U
ADY-YOMRITING INDEX-UW
ADV-VYOMITING INDEX--V
ADY~PERF, DEGRAD. INDEX-UV
ADV-PERF . DEGRAD. INDEX--¥
FRS-AIRSICKNESS INDEX-UW
FRS-AIRSICKNESS INDEX--¥
FRS-VOMITING INDEX-UV
FRS-VOMITING INDEX--W
FRS-PERF.DEGRAD. INDEX-UW
FRS~PERF . DEGRAD. INDEX--W
MEAN-AIRSICK INBICES-UW
MEAN-AIRSICK INDICES--V¥
MEAN~YOMITING INDICES-UW
MEAN-YOMITING INDICES--W

MEAN-PER. DEGRAD . INDICES~UV
MEAN-PER. DEGRAD. IMDICES~-¥

THSQL-MS HISTORY: PART 1
THSQ2-HS HISTORY: PART 2
THSQ3-HS HISTORY:. SUN
TSANX~STATE/ANX. QUEST.
TTANK-TRAIT/ANX . QUEST.
TBYDR-BYDBT RATER
TBYDS-BVYDT SELF-RATING
TOVDP-BYDT POST-RATING
TYVSPRLI-VYVIT STATIC-RIGHT
TYVSP2-YVIT STATIC-WRONG
TYYSP3-VVIT STATIC-OMIT

TUVDPLI-VYVIT DYNAMIC-RIGHY -

TYVDP2~-DYNAMIC-WRONG
TYVDP3-YVIT DYNAMIC-ONIT
TYYIR-YVIT RATER
TYYIS-VVIT SELF-RATING
TYVIP~POST-RATING

SUM BYR: (32+31+32)

SUM VYVIT (39+40+41)

SIGNIFICANT BEYOND THE .01 LEVEL
SIGNIFICANT BEYOND THE .081 LEVEL

»

= WEIGHTED RESPONSE INDEX

M Be .. AR .. am .. e .

— W

Correl
{ 2 3 4 S 6 v 8
1. 00
. 97%1 . 08
. 72%  7%5%1 08
. 72% [ 7?8» 99} B8
L, 76% _?9% _69%  T@wl, @0
L76%  Biw  ?ia  72x« L 98#»i{, 80
L 242 28 | 28% | 20%  21% L 241, 80
,26% _29% 30w , 36%  23% 26« ,L 991, 80
26w . 28% _38% , 3Ve 22  24% _63% L 67%f.
.26% ,28% _38%  38x  23% 25+ 636 6791,
L 23% [ 26% ,28% 28+  24%  28% . 467% L 70
L23%  26% L 29% L 29w L 28a 28« _§6% L TOw
LA48% A9% G737 41k A4dx 23 | 238
L 49% 302  39% 39 43 484  23% K 23»
L39% 4@ 47x  A47% 38% L 39%x ,I7x L IO
L 38% 390 L 47% 4% 3T 392 37 L 39
L39% 48% L 24% | 2%%  34x  3I6% . 20% 21
,39% 49 , 25%x  2%%x  34x% 36  ZOsx  2{x
.87% ,86% ,66% L 66% L A8»  70% . 49% | BJés |
,87% ,89% ,69% L 7@% ,73% 785%  48% 49 |
67 78% L 98%  90% | 68%  68% . 44% 478
LE67%  POx  98%x  98% 662 699 . 44% 478
L77% ,88x%x 68+  5%x  98» L 90 , I3« , IS
Lf6% B8ix  66%  G7% 9%  92%  I4x 36w
LA4L%x 4% | 3I5x T4k | I8k T4 194 198
CA4?% L 48x  37x 364 L3I L I2k L 20 , 28% |
L48% 47w 4%  40%  38% 37k  23% | 24»
. 344 | 36%x 288 L2908 34> ,33» 23 .23 ..
L27% . 248 .82 .0t .20 .19 .1@¢ .68 -.|
L37% 37 36w, 3%x  J4%x  J4x 16 180
L37% 39 27%  27x  J4% 38 209  21x
.28% 27+ 168 164 .27+ 28+ .14 18
-. 81 .0t -,087? ~. 86 ~-. 83 ~. 082 .258 .26% .
-, 82 -. 66 .04 .04 - 81 - .61 -~.24 -, 258~
.86 .06 .04 .84 g8 07 -.185 -.14 -,
.81 -. 83 -, 13 ~. 12 -, 16 -. 14 - 11 ~, 12
.82 -. 81 .80 .82 ~. 81 -.01 -.20 ~-.20 ~-.
.81 .83 .12 .1t .16 .i14 .t2 .13
L2288 . 220 .24 238 248 . 22% .12 .13
L2348 L 2%% . 238 238 . 25% 248 .23 . 2%¢ .
.22 .21 .18 .18 244 .28 .95 .©%
A2 4T JTx 33k 42  42% _ 26% L 27w
L27THR 278 L2358 238 278 .25% .95 .16
U = UNWEIGHTED RESPONSE INDEX
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! TABLE V
Correlation matrix for the FRS study population based upon the Spearman rank correlation coefficient corréé
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: RESPONSE VARIABLE
7 8 9 1@ it 12 13 14 1% i6 1?7 18 19 28 21 22 23 24 28
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e

. 80

. 671, 80 i
.67%1. RO+ B0

. 7O% _ 635%  66%1. 80

78w 66+ L 66+1 BO=1, 8@

Le3» 164 . 16% . 19% 19«1, @0

L 23% 178 178 L 20x | 21%x , 99%1, 80 j
L39%  40%  48x%x 40+ 40  36% L 60x*x1, @@ i
L 398 48%  39% 40% | 48%  B6x L 60x1 0021, 00 !
C21% 154 158 . 22% .22+ . 70x . 72%  3O0» 3021, Q0 j
L21i% 168 168 L 22% 23 69 72+  Bis 32«1 808x1, 00 !

382 392  39% . 3II% L I9x  YBk  P4x  TFiwx Yl 5% 55«1, 00

L 498 398  40@% L 40% 40 72x . 73x ,33x  J2x 95«  55x  99xi. 00 ,
L4778 39% 59 48 A5+ 424  45% | 66%  66% L 3I2% L 3IJx , 70% L 7Ix{ Q9 |
L4774 B8e  98% L A5 46k | 42%  44%  63% 6% | IIx 34  €9% 7I%  99wi, 00 T
L35% 328 33k 43 44x B8k 39w 47% 47k  GO& 602  8Ox  8I%  68x L 69x1. 00 i
L 36% 328 33 L 44% 48 F7h B9k 47k 47% V9% BI%  P9% G4k G9x P8 . 9B%1. Q0
L1998 178 174 1L (11 L 26% L 26% . 285%x  24» 1% .15 408 394 344 334 .34% . 34si. @0
.28% . 20% 21% .22  21%  36% .35 30 K30 L 28+  28¢  48% . 46% 36  35% . 40x . 3I9x | Jde
L24% | 22%  22» . 18¢ . 188  36%  36* 32+  I1x 2Tk  28% . J@%k . 49% 49  40% 42+ . 4is 87
.23 . 26% .27% .29% 200 L2084 284 208 .208 .21 .22 .39% .39%  32x . 32% .39 ,39%x , 19
.88 -.084 -. 0% .84 .24 .11 .11 .61 .81 .65 .@% .20 .19 @2 .@2 .19 .17 .21
. 184 . 204 200 .13 .14 26% . 25& 164 . 164 .16% 178 38w 3% 4k 4%  I3x  J4s 184
21w 28w 28%% 14 14 32x  32%x 22% 214  24%  24% _41x  41% 29k 28 ,L3I5x I3+ 29w
18 12 12 12 12 2%« . 23» .88 .88 . 188 .18% . 31x Il 194 . 184 L I2% . 3I9s  3Ilw
.10 .89 .21 .21 .04 .84 -. 62 ~.02 .00 .80 .93 .94 - o5 -. 95 .e0 .00 -. 06!

-
n
-3
-

«,2548-.09 -.89 ~-. 28 -.22 -.04 -~ . 84 Q2 B2 -.83 -, 63 -. 07 -. 088 03 .03 -.04 -.04 ,os‘
~.14 - 10 -. 19 -.16 ~. 15 -, @82 ~, 02 -, 61 ~. 81 .82 .82 .69 .82 o1 .01 .64 .04  OS
-, 12 .81 .82 -.12 -, 12 -, 068 -, @81 ~. 14 ~ 14 .04 B3 ~-. 082 -.05 - {6 -.{% -.13 -. 11 -, @7
-, 20 -.10 -.89 -.066 -. 8% - .13 - 14 -, 089 ~-.89 ~-. 16 -.16 -.89 ~-.89 - 94 -~ @81 -.09 -.00 -~ 15

.13 .88 -.80 .11 .11 .84 .84 .14 .13 - @82 -. @t .04 .07 1% .14 14 .12 . 1t
.13 .14 12 15 13 .14 (16 . 238 238 .13 .13 . 234 244 30x . 278 254 . 244 . 27¢
L25@ .22 .21 .23 .22 284 .29% .2%8 .23% . 26% .Z64 .30+ .32» ,39» ,28» . 28% 29+ . 264
_ .05 .86 .65 .61 .88 .21 .20 .10 .10 .14 .13 .24%  23% .22 .20 .25¢ .238 .2}
R6s .27+ 272 .27+ 174 178 _33x 33+ 198 198 . 24%  24%  46% 47+ 3%+  IJx  43x 43+ I
1§ .16 1% .13 .f2 11 .21 224 2% .21 .16 .16 .29% . 29% . 31x , 28x 274 .264 . 27{
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ﬁtion coefficient corrected for tied scores.
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:43*1.09

L 62% . 264 . S0%i.80
mge 2684 39 . S6ai.80

~. 16 .04 -,03 -.13 -.83 -.93%1. 30

-.88 .13 -. 82 -.10 -.04 -, 72% 46+, 80 1
-.20 ~. 13 -, 4% 17 ~. 21 228,10 -. 2441, 00

-.87 -.064 - -.89 ~. 258 ,27# .12 .61 . 080 )




iftied scores.
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. 99

. 2741. 00

.22 431,00

. 184 .%4% .13 1. 08

.. 29% 624 264 L SO%1. 00

. 35% 384 . 2684 39+ . 36+1.80

18 .17 -.86 .84 .17 .10 1.00 ‘
.89 ~.93%1. @0 f

-.16 .04 -, 83 - .13 -
86 -. 88 .13 -.82 -.10 -.084 -, 72+  46%{. 60
82 -.20 - 13 - 4%~ 17 ~. 21 . 220-.18 -.2491. 00
16 -. 07 -. 04 -, 86 -.13 ~, 239 - 259 .27# .12 .01 1. 00

. @2 .21 .13 .35« .10 ., 234-.17 .12 . 23§-.98%x~,19 i, 80

L2384 2764 .87 30w .20 . 320-.Qf -.083 .07 -.43=-,21  47%1 00

CL31e 37w .22 . 33Ix 41w 39% @7 -. 12 .82 -.31w- 224 . 34x  GB¥1. @0 .
L2948 .33e 23 274 224 .4A2#-.Q8% .80 .11 ~-.238-.10 264 . 66% . 7iwi 80 :
;. 36% . 68% 254 .72» .9@% ,73» .12 -.88 -.89 -.22 ~.13 . 254 ,36% 47+  I7»1.00
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Matrix indice

% RESPONSFE YARIABLE
NO. DESCRIPTION i 2 3 4 b 6 7 8 9 10

1 BAS~AIRSICKNESS INDEXR-UNW 333
2 BAS~AIRSICKHESS INDEX--U 383 353
3 BRS-YOMITING INBEX-UW 333 383 393

4 PRAS-VOMITING INDEX--W 333 383 353 383
. 5 BAS-PERF.DEGRAD. INDEX-UW 353 3%3 3B 383 383
) 6 BAS-PERF.DEGRAD. INDEX--W IN3 353 353 33 I8 3N
3 ?7 ADV-AIRSICKNESS INDEX-UW 3¢0 306 300 360 380 360 I64
3 8 ADV-AIRSICKHESS INDEX--W 360 300 3I00 3J68 386 3e0 384 364
: 9 ADY-VOMITING INDEX-UM 300 300 380 3Jee 3ee 360 364 384 304
3 186 ADV-VOMITING INDEX--W 300 3060 360 3J00 368 380 364 IB4 304
Y 11 ADV-PERF. DEGRAD. INDEX-UW 300 300 300 3I60 368 JI6d 364 Je4 Jo4
' 12 ADV-PERF,DEGRAD. INDEX~--VW 300 300 360 360 366 3eh 384 Ie4 304
4 13 FRE-AIRSICKHESS INDEX~-UW 3%3 3%3 353 3I%3 353 353 364 384 304
3 14 FRS-AIRSICKHESS INDEX--V 353 383 353 353 35 353 3a4 304 304
: H FRS-VOMITING INDEX-UW 353 353 353 3%3 383 353 364 304 304
¥ 16 FRS-VOMITING INDEX--W 3%7 3%3 3I%3 453 353 333 3e4 3@4 304
ﬁ 1?7 FRS-PERF.DEGRAD.INDEX-UV 353 3%3 353 353 353 353 3064 3e4 304
g 18 FRS-PERF.DEGRAD. INDEX--V 353 3%3 353 3% 353 3IBI3 364 w4 304
g 19 MEAN-~ALRSICK INDICES-UWM 3I%3 353 3%3  3IBI 353 33 a4 3e4 304
3 20 HMEAN-AIRSICK INDICES-~W 353 353 353 33 3ISI  3%3 304 304 J04

21 MEAN-YOMITING INDICES-UV 3%3 353 353 353 353 3%3 304 3e4  3e4

22 MEAN-YOMIYING INDICES--V 3%3 353 3%3 3%3 353 353 304 3e4 304

23 MNEAN-PER.DEGRAD.INDICES-UM 3%3 3%3 3%3 3%3 353 3I%3 364 364 304

ne
E 3

MEAN-PER. DEGRAD. INDICES-~¥ U343 3%3 353 353 353 3%3 384 364 304

25 THSG!-HS HISTORY. FPARY | 289 289 289 289 289 289 2%4 234 2%4

26 THSQ@2-MS HISTORY: PART 2 289 289 289 289 289 289 2%4 204 254

f 27 TMSQ3-MS HISTORY:. SUM 289 289 289 289 289 289 2%4 254 254
' 28 TSANX-STATE/ANX. QUEST. tza te2 g2 tz2 122 122 el 1et 1iet
3 29 TYANX-TRAIT/ANK.QUEST. 122 122 122 122 tz2 se2 1ei el iet
?‘ 389 TRVYDR-BVDT RATER 296 299 299 2%e 290 2%0 23% 2%5 233
- 31 TBVDS-BVDT SELF-RATING 299 290 29¢ 298 299 250 235 2%% 289
: 32 TBYDP-BVDT POST-RATING 278 2?8 278 2?3 278 278 243 245 249

33 TYVYSPLI-VVYIT STATIC-RIGHT 133 133 133 133 133 133 118 11e 118
34 TUVSP2-YVIT STATIC-WURONG - 133 133 133 133 133 133 118 118 118
3% TYVSPI~VYVIT STATIC~OMIT 133 133 133 133 133 133 110 118 1@
36 TYVDP.-YVIT DYNAMIC-RIGHT 133 133 133 133 133 133 118 110 1180

37 TYVDP2-BYNANIC-URONG 133 133 133 133 133 133 110 118 11@
38 TYVYDPI-YVIT DYNANIC-OMIY 1723 133 133 133 133 (33 11te 118 11@
39 TYVIR-VVIT RATER 133 133 133 133 133 133 118 118 110
48 TVVIS-VYVIT SELF-RAVING 133 133 133 133 133 133 119 1190 110
41 TYVIP-POST-RATING 133 133 133 133 133 133 {10 1198 {10
42 SUM BYDT (30+31+32) 279 2?8 278 278 278 278 2435 2437 249
43 SUM VVYIT (39+48+41) 133 133 133 133 133 133 118 118 110

..--------.g—-..--_-._.--.-..._..o-—--.-—--'--—......-.——_—-—-—-.—-—-——m-—-m-u-..—---..-u--.....--_—--u

® = SIGNIFICANT BEYOND THE .@1 LEVEL UW = UNWEIGHTED RLSPONSE INDEX
» = SIGNIFICANT BEYOND THE .0@! LEVEL ¥ = WEIGHTED RESPONSE INDEX




W S W S em Ml A e R N e e TR s D e B BB B4 M Be G e A R e s GG e 98 U h M e a¢ @9 e Mo M M L W A e o W Gy B e M ER AR GP A M G M md m MG UD G R G be G M A e et s O e M0 s an S

. 384 384

T —

384 304
3g4 384
304
384
394

384

Jes
304
304
364
304
3e4
304
3¢4
34
o4
3?4
304
304
254

. 294

204
161
181
258
239

35°¢

357
357
357
357
337
387
357
357
357
357

357
357
3387

TABLE VI

Matrix indicating the number of data-pairs used in the calculation of the Table V Spearman rank correlat?

RESPONSE
19 29
357
357 37
357 387
3%7 3957
35T 357
357 357
292 292
292 292
29z 292
tzz t22
122 i22
293 293
293 293
281 28%
133 133
13 133
133 133
133 133
133 133
133 133
133 133
133 133
133 133
281 281
133 133

YARIABLE
21 22 23 24 2%
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ﬁbefficients.

]

fjf a? 28 29 Ky ] 3t 32 33 34 33 36 37 i 38 48 41 42 43 i
A o o o e . e 0 8 L e e 4 m e o s oo . ot e o e = o oo . o

132 124 133 133 133 133 133 133 133 133 1133
281 281 124 124 124 124 124 124 124 124 124 281
132 124 133 133 {133 133 133 133 133 133 133 124 133
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significant at the .0l and .00l levels or greater are identified
accordingly in Table V. As with the previous reports in the
longitudinal study the definitions of Guilford (ref 7, p. 145),
as listed below, have opeen selected to facilitate the general
interpretation of the relative strength of relationship described
by the magnitude of a given correlation coeficient,

Less than .20 Slight; almost negligible relationship
.20 - .40 Low correlation; definite but small
relationship
.40 - .70 Moderate correlation; substantial rela-
tionship

+.70 - .90 High correlations; marked relationshiop
.90 -1.00 Very high correlations; very dependaple
relationship

Considering for the moment only the flight indices
(variables 1~24) in Table V, it may be seen that all variables
are intercorrelated across the different phases of training to a
significance level of at 1least .01 or better with the vast
majority of the relationships being significant to the .001 level
or better. For any given phase of training, each unwelighted
flight index, whether airsickness, vomiting, or performance
degradation related, is highly correlated with its weighted
counterpart. In this respect it would appear reasonable that, in
the future, the collection of inflight airsickness data to serve
as test valddation criteria may be satisfied with sgimple
incidence (unweighted indices) rather than wmagnitude measures of
a given response.

A further point concerning the many intercorrelations that
exist among the fldght indices involves the relationship between

“the alirsickness responses across the three phases (basic,

advanced, and FRS) of NFO training. The significant correlations
shown in Table V between, say, the unweighted airsickness index
received during basic training and the same index received during
advanced or FRS training, implies that the airsickness
difficulties experienced by a typical NFO student during the
early, phase of flight training will be fairly representative of
the difficulties he will' experience during the following training
phases. Though these correlations are statistically significant,
they are geznerally of low magnitude when the entire NFQO study

population is treated as a single group as has been done in Table
V.

To give some insight into differences in these relationships
that might exist across training pipelines, the Table V
vopulation was subdivided into three groups representing the
VT86-RIO (fignter), the VTB86~-AJN (attack), and UYAF3 (P-3)
pipelines. A similar Opearman rank correlation analysis was
perforned to determine the relationship between the unweighted
airsickness index received in basic training (variable 1) with
the same unweighted index received during advanced training
(variable 7), and FRS training (variable 13). The resulting

-20-




correlation coefficients are presented in Tapble VII for each
pipeline as well as the corresponding coefficients for all
pipelines combined as extracted from Table V. It is readily
apparent from Tabple VII that the strongest relationships exist
for the VI86-RI0O and VT86-AJN plipelines where the correlation
coefficients are in the moderate range, Por these pipelines, it
is quite provavle that the airsickness experiences of a given
student during ovasic training will carry-over into the advanced 1

‘ and FRS phases. In the case of the MAFB pipeline, a significant

: relationship petween basic and advanced airsickness incidence was
not present. Again this is accounted for primarily by the very
low motion stress received during advanced flight training in the
P-43A aircraft at MAFB. However, a significant correlation was
present at the .00l level or better between the basic and FRS
phases associated with this pipeline,

Table VI

Spearman rank correlation coefficients expressing the vrelationship between
airsickness experienced during basic (primary) training and airsickness ex-
perienced during advanced (secondary) and Fleet Readiness Squadron (FRS)
training for different pipelines.

: BASIC TRAINING ADVANCED TRAINING FRS TRAINING

' Pipeline Flight Index Flight Index No. 7 Flight Index No. 13 '
5 Assignment No. Description Alrsick-UW Adrsick-UW '
; All 1 Airgick-UW 24 % 48 % j
b |
i V186-RI0 1 Adirsick-UW 61 % .53 % ‘
o VT86-AJN 1 Adrsick-uw .58 % 51 %

L

! MAFB 1 Adrsick-Uw .13 .38 %

* = Gipnificant beyond the .001 level.

The Table V correlation matrix also shows that many signifi-
cant relationships exist between these flight indices and a con-
siderable number of the laboratory test scores. 1In general, the
significant relationships present in Table V follow those re-
ported in the earlier reports (refs. 1-6) where the motion sick-
ness case history (variables 25-27), the BVDT (variables 30-32
and 42), and the VVIT (variables 39-41 and 43) tests show the
greatest potential: for identifying airsick susceptibles. The
data of Table VIII are presented to further expand on the vari- .
ations in the relative strength of these relationships that occur !
as a function of the pipeline assignment. This table presents
the results of a Spearman rank correlation analysis between the
above selected laboratory test scores and the unweighted basic,

!
i
1
i
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[§ TABLE VILI
‘ .List of Spearman rank correlation coefficicnts showing relationship between selected labora-
" tory motion reactivity test scores and student airsickness performance during different phases
? of trvalning for each of the three major pipelines, Varlables 1, 7, and 13 represent the un-
4 weighted airsickness indices received by each pipeline population during basic, advanced, and
! FRS training while variable 19 represents the mean of the airsickness indices recelved over
i the entire course of training.
VAR, | VAR.7 VAR 13 VAR. 19
VAR, LABORATORY TRSTS BASIC ADVANCED FRS MEAN
NO. BY PIPELINE TRAINING TRAINING TRAINING INDEX }
25 MS History: Part | i
All Pipelines AL 198 L 26% L0 {
VT86-R10 i , 384 .29 3%
VT36-AJN 2N 22 : 271 L334 !
} MAFB LSk W17 W24 0% 4
) 260 M8 History: Part 2 |
E' All Pipelines ATk L 20% L36% N1 ﬁ
) V1I'86-R10 +50% I 3540 L 50% '
E VIB6-AIN Lk L35% L 35% 40K
; MAFB L4hk A7 L3 AL
4 27 M8 History: Sum
! All Pipelines A8k S22k + 36% +50%
2 VT86-R10 J52% Jalk 321 L50%
b VT86-AJN 4OR L 35% hoK JhS*
v MAFB Sk 19 L33k 52k
: 30 BVYDT: Rater
. All Pipelines L 37% 16 . 26% ,38%
W VI86-RI0 .26 19 V24 .27 i
VT86-AIN 48k L34% .23 2% |
MA¥B L 30k 10 V1% . 13% )
31 BYD": Self-rating
Ail Pipelines 37 L+ 20% 32k A1k
V186-R10 361 .30 17 V334
VT86-AJIN JAYk Jho* ALk .52k ;
MAFB . 35% W2 L33k NOL
32 BYDT: Post-rating ;
All Pipelines . 28% L4 L 25% L
V186-R10 .04 A ~.05 .10
V186-AJN \ 34% L300 J35% L 39%
MAFY 34k 18 L 281 L 39% !
42 BVDT: Sum
All Pipelines A2k ,26% L33k 46
VI86~R10 330 354 .20 381
VHi86~AJN L 53% A3k L40% 55k
MAER N .20 . 36* A9 '
39 VVIT: Rater
All Pipelines 224 .12 Y V230 £
VT86-R10 ~-.09 .18 27 11 g
VIB6--AJN .33 .08 .23 25
MAFB .25 W12 , 06 .23
40 VVIT: Self-rating
All Pipelines 234 L2340 284 , 30% |
VT86-R10 -.07 .22 .36 15 !
VT86-AJIN . 55% W42 49 ,56%
MAFB 19 18 .16 22
41 VVIT: Post-rating :
All Pipelinen .22 .05 .21 .24 !
V186-RI0 -,20 A5 .23 .04 K
VT86-AJIN .25 .17 L4010 .35 ;
MAFB .28 .19 .09 .25 !
43 VVIT: Sum
All pipelines 21 .15 .21 ,29% i
VT86-R10 - 16 .20 .30 .10 !
VI86-AJN A48 . 28% Ak L3 .
MAFB .28 .20 .08 .25
## = Significant to the .0l lavel or better. * = Significant to the .00l level or better. :
i
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advanced, FRS, and mean airsickness indices separately
calculated for the student groups following the VT86-RIO,
VIi86-aJN, and MAFD pipelines. ‘fable VIII also lists
corresponding correlation coefficients, extracted from Table V,
which are based upon all pipelines combined.

In Table vIiIii, the r ighthand column represents Lhe
correlations that exist between each laboratory test score and
the mean of the airsickness 1indices received during basic,
advanced, and FRS training. All three of the motion sickness
history. scores show significant correlations with the mean
airsickness index that are in the low to moderate range for all
of the different pipelines. These correlations are significant
to at least the .01 level or better, with the majority bpeing
significant to the .00l level or better. Comparison of the
correlations as a function of the phase of training indicates
that the strongest relationships between the motion sickness
history scores and the airgickness indices occured for basic
training. In ganeral:, the correlations associated with the first
part of the motion sickness case history (which dealt with air-
sickness experiences prior to the age of 12 vyears) were lower
than those associated with the second part (which dealt with
airsickness subsequent to the age of 12 years). Inithe case of
the motion sickness c¢ase history sum score, this variable was
significantly. correlated with the airsickness indices received in
each phase of training for all pipelines with the single
exception of the MAFB group during advanced training.

For the four BVDT related test scores listed in Table VIII,
significant correlations with the mean airsickness index were
present for all: pipeline combinations with the exception of the
BVDT rater and post-rating scores for the VT86-RI10O population. As
before, the correlations between the BVDT scores and airsickness
as a function of training phase was greatest during basic
training with the VT86-RI0O pipeline showing the weakest
relationship. 1In the case of the four VVIT scores, a much weaker
relationship existed with the flight data. Low but significant
correlations with the mean airsickness index for the combined
pipelini: populationwere present for all VVIT scores with the
single xception of the post-rating component. As a function of
pipeline assignment, only the VT86-~AJN group reflected a
significant relationship with any of the VVIT scores.

SUMMARY RECOMMENDATIONS FOR FUTURE AIRSICKNESS SELECTION TEST
RDT&E

This report and the preceding six reports (1-6) of the
longitudinal study have documented the relatively high incidence
of airsickness present during NFO training. Table IX is a sum-
mary tabulation of the basic incidence data collected on 28,383
flights flown by the NFO sample population over the entire course
of the study. This table lists the percentage of the total hops
flown in a given phase of training where airsickness, vomiting,
and inflight performance degradation due to airsickness were

-23-
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i reported tc have occurred. For the advanced/secondary and FRS

o phases of training, separate breakdowns are given for the major ]
6 training pipelines. The data of Table IX show a general decline H
; in airsickness incidence as training progressed from the }

basic/primary level, where airsickness was present on over 19
: percent of the hops, through the later phases. However, as was
b stressed earlier in the report, there were considerable varia-
tions in incidence according to the pipeline followed. For the

TABLE 1X

Summary tabulation of the percent incidence of airsickness, vomiting, and fnflight performance degradation
reported by vhe Naval Flight Officer population during different phases of flight training and within
ditferent tratuing pipelines. Incidence is expressed as the percentage of the total hops flown in a given
phase ot trafoning where the denoted respounse occurved,

during secondary training but fell to less than 5 percent

during

FRS training; for the attack pipeline, corresponding figures were
In the case of the

approximately, 11 and 9 percent, respectively.
airsickness occurred on less than 3 percent of the

F-3 pipeline,

flights flown during secondary training but rose to nearly 16
percent during FRS training. The over-all magnitude of the air-
sickness problem during NFO training is summarized by the total

listing shown

the total i of 28,383 flights for which data were

culties were

the students to report a decrement in
capabilities.

-24-
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at the bottom of Table IX which indicates that of
available,
sickness occurred on 3,827 hops or 13.5 percent of the total. On

2,063 of these hops, 7.3 percent of the total, airsickness diffi- '
considered to be of sufficient magnitude to cause e
flight performance -

air-

Tezmscmescmemose o 3

Phase of No, Total Afrsickness Vomiting Perf, Degrad,
Tralning Students Hops Hopa Percent Hops Percent Hops  Percent 4
3 Primary Teatntog T
] viio 796 10,759 2,086 19.4 984 9.2 1,371 12,7
r Secondary Training
E . VT86-AJN (Attack) 226 3,385 36t 10.7 139 4.t 147 4.3
x vT86-* (Fighter) 185 4,129 697 16.9 309 1.5 233 5.6
' MAE-  -3) 132 1,794 46 2.6 « 0.2 9 0.
Subtotal 543 9,299 1,104 [ 452 4.9 389 4.2 !
Fleet Readiness |
Attack 120 3,269 302 9.2 129 3.9 134 4,1
Fighter 89 3,661 173 4.7 8 2.1 79 2,2 3
P-3 128 900 142 15.8 42 4.1 15 8.3 i
E-2 35 495 20 4.0 3 0.6 15 3.0
Subtotal 172 8,325 637 7.6 252 3.0 03 36 |
Total -~ All Phases 796 28,383 3,827 135 1,688 5.9 2,063 7.3 i
i
|
fighter pipeline, airsickness incidence was nearly 17 percent
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Although the data of Taole IX documents the incidence of
airsickness for the NFO population as a whole, it does not
reflect the considerable variations that existed in individual
airsickness susceptibility. For example, in the first report (1)
of the longitudinal- study involving basic training in Squadron
VT1l0, 74.5 percent uf the students reported being airsick on one
or more flights. dowever, 50 percent of the hops where airsick-
ness was present was accounted for by less than 19 percent of the
students. Int the report (3) dealing with advanced training in
VT86-RID, 83.5 percent of the students reported being airsick on
one or more flignts but, again, only 19 percent of the students
accounted for 50 percent of the total hops where airsickness was
present. Inc effeck, LIf the overall magnitude of the airsickness
proolem during NFO training is to be significantly reduced, then
attention must oe given to developing selection tests that have
the potential to identify this most susceptible component of the
NFO population prdior to the time they anter flight training.

Another proolem area which the development of an aitrsickness
selaction test ovattery may help address involves the attrition of
NFO students once flignt training begins. Some students are dis-
missed from the program as a result of inadequate academic or
flight performance. Others are removed as not physically quali-
fied (NPQ) or not aeronautically adaptaole (NAA), while some drop
out of the program at their own request (DOR). Over the course
of the study very. few cases of attrition due directly to airsick-
ness could Dbe documented. In the previous revorts of the seties
(1-6), o Kruskal-wallis one-way analysis of variance comparison
was made of the airsickness indices received by the students who
graduated from the squad.on and the corresponding indices re-
ceived by those students who attrited voluntarily or otherwise.
Significant differences between the two groups were found in only
two (3,4) of the six squadron studies. However, the mean air-
sickness indices were highest for the attrite group in five of
the six study groups. Although the case for airsickness-induced
attritions is not strong, it is probable that the early detection
of airsickness susceptibility may result in a slight reduction in
the attrition rate, particularly for the NAA and DOR cases.

Over the course of the study, several of the laboratory
motion reactivity tasks given to a large segment of the NFO study
population prior to their beginning flight training have oeen
shown to pe significantly correlated to different degrees with
inflight airsickness. The tests having the highest potential fot
future development include the BVDT and VVIT. Of¢ all. the test
data, the motion sickness case history questionnaire had the most
consistent correlation with airsickness. However, since the
guestionnaire data were collected on a private not to be divulged
basis, further valdidation will be required before this test goes
operational since it is quite feasible that airsick susceptible
students may distort their past motion sickness experiences to
gain entry into the NFO training program. In the same respect,
other tests of motion reactivity must place emphasis on objective
ratner than subjective or self-rating measures of response to
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motion stress, to minimize the potential of a student
deliberately generating misleading data.

Another reguirement for the future development of airsick-

ness susceptioility selection tests involves the need for repeat

| testing exposure. In the present study, access to the HFO

' student pooulation was provided on a one-time noninterferance

‘ basis, Jdith this limitation, measures of aotion adaptation and

. ' retention capaoilitias which vary widely from individual to

| | individual cannot »e readily inveatigated. Thougn training tine

} is costly, testing access must be pnrovided over at least two or

| three successive time veriods sceparated ideally by one or more
days.

AT

~ar—

A last point involves tne need for inflight validation data
to estanlisn the relative strength of each candidate test under-~
going develonment. Just as the individual motion reactivity
tests must be design2d to 2liminate any oias that may be intro-
duced by the 3tudent, so0 must the method used to document the
actual incidence of airsickness during a given £light., 1ia this
respect, heavy deoendienc2 nust ve placed on the flight instructor
. to gauge the incidencz and severity of airsickness exverienced by
i a given student. Although the instructor will ooviously identify
: an overt sign such as vomiting, it might b2 arqued that there
would be too many limitations imposed on his judguents where air-
sickness occurred with less obvious signs and syaptoms.

ST

The data of this study (l1-6), however, has shown a high
degree of <correlation between the student and flight instructor
catings of airsickness present on a given hop. In Table X,
Spearman rank correlation coefficients adjusted for tied scores
are presented which show the close relationship between student
and instructor ratings (unweighted flight indices) of airsickness )

' incidence as judged to have occurred in different training
) squadrons. The same form of listing is presented in Table XI for
student and instructor ratings of the magnitude or severity of
the airsickness experiences. For all three response variables, \
airsickness, vomiting, and performance degradation, the student
and instructor ratings are significantly correlated to the .00l
level or better. The correlation coefficients range fron 0.85
through 0.97 for the vomiting response as would be expected.
BEqually. important, the student and instructor ratings are highly
correlated in the range of 0.69 through 0.86 for the airsickness
measure as well. In this respect, it would appear that in- i
structor-based judgments of airsickness incidence and severity :
will well serve as validation criteria for identification of :
candidate tests with the highest potential for optimizing aircrew ﬁ
selection. |
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TABLE X

List of Spearman rank correlation coefficlents showing the close relationship between student
and instructor ratings (unweighted response variables) of airsickness incidence as judged to |
have occurred during basic/primary training in Squadron VT10 and advanced/secondary training in
Squadrons VI86-AJN and VI86-RIO for botn the old and new (current) flight syllabi populations.

RESPONSE RESPONSE VARIABLES BY SYLLABUS

VARIABLES Adretzic-nes Vomiting Perf, Degradation
BY Syllabus Syllabus Syllabus

SQUADRON 0ld New 01d New 0ld New

Squadron VT10

Airsickness . 80% L79%

Vomiting J93% J94%

Perf, Degradation 1% V5%
Squadron VT86-AJN

Airsickness A% V69%

Vomiting L 92% .87%

Perf. Degradation V55% NIt
Squadron VT86-RIO

Adrsickness T 85% ;

Vomiting L95% L96% |

Perf., Degradation L 63% 48k

e ol ke

* = Significant beyond the .00l level.

TABLE XI

List of Spearman rank correlation coefficlents showing the close relationship between student i
and instructor ratings (welghted response variables) of aivsickness magnitude as judged to

have occurred during basic/primary training in Squadron VT10 and advanced/secondary training in

Squadrons VT86-AJN and VI86~RIO for both the old and new (current) flight syllabi populations.

RESPONSE RESPONSE VARIABLES BY SYLLABUS

VARIABLES Alrsickuess Vomiting Perf, Degradation
BY Syllabus Syllabus Syllabus

SQUADRON oid New 0l1d New 0ld New

Squadron VT10

Advsicknes: Bk .83%

Vomiting L93% .95% '

Perf. Degradation JT5% . 78%
Squadron VI86-AJN

Airsickness L 74% L69%

Vomiting 92k L85%

Perf, Degradation +59% J61%
Squadron V186-RIO0

Alrgickness JT7% .86*

Vomiting .96% 97%

Perf, Degradation .65% 49%

sl e aiml e L

* = Significant beyond the .00! level.
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APPENDIX A

Statistical listings of the flight response indices and laboratory test
scores for each of the Naval Flight Officer (NFO) Fleet Readiness
Squadrons included in the longitudinal study
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TABLE A-]

Statistical listings of the flight response indices and laboratory test
scores for the sample NFO population receiving F-14 training in Squadron

VF~101.
RESPONSE YARIHBLE STATISTICAL PARAMETERS
MO DESCRIPTION MEAN $.DEV. S.ERR. MIN MAX HMEDIAN H
I BAS-AIRSICKNESS INDEX-UUW 7.9 7.4 1.7 .8 25.8 7.9 18
2 BAS-AIRSICKHESS INDER--4 3.6 4.6 1.1 .8 18.2 2.6 18
3 BAS-VONITING INDEX-UU 2.8 4.5 1.t .8 12.5 .8 18
4 BAS-YOMITING INDEY--y 1.8 1.6 .4 8 4.2 8 18
5 BAS-PERF.DEGRAD. INDEX-UY 3.5 5.7 1.3 .8 18.2 .8 18
6 BAS~PERF.DEGRAD. INDEX-~-Y 2.1 4.5 1.t 8 18.2 .8 18
? ADV~AIRSICKHESS INDEX-UW 11.2 13.6 3.2 .8 S1.9 7.1 18
8 ADY-AIRSICKHESS INDEX--U 4.6 5.5 1.3 .8 19.8 2.4 18
9 ADY-VOMITING INDEX-~UY 6.2 12.7 3.9 .8 S1.9 N RY
! {8 ADV-VOMITING INDEX--Y 3.6 5.4 1.3 .8 21.0 6 18
: {1 ADV-PERF. DEGRAD. THDEX-UW 3.1 3.8 .9 .8 11.1 1.8 18
{2 ADY~PERF.DEGRAD, THDER--U 1.2 1.5 .4 8 4.6 6 18
13 FRS~AIRSICKNESS INDEX-UUY 8.9 21.8 5.1 @ 92.8 5 18
L4 FRS-AIRSICKNESS INDEX--U 4.7 12.7 3.8 8 54.8 .5 18
iS5 FRE~VOMITING INDEX-UY 5.2 16.7 3.9 8 71.4 8 18
{6 FRS-VOMITING INDEX-~Uy 2.9 9.5 2.2 .8 40.5 .0 18
{7 FRS-PERF.DEGRAD. INDER-UY 4.7 12.1 2.9 .8 50.0 8 18
{8 FRS=-PIRF.DEGRAD. IHDER--U 1.8 4.6 1.1 .8 19.0 Y
19 MEAN-AIRSICK INDICES-UW 9.4 11.5 2.7 .0 44.8 5.3 18
28 MEAN-AIRSICK INDICES-- 4.3 6.0 1.4 .8 25.8 2.8 18 !
| 21 MEAN-VOMWITING INDICES-UW 4.7 8.7 2.9 .8 39.7 2 18 !
i 22 MEAN-VOMITING INDICES--W 2.3 4.5 1.1 L0 17,7 418 :
' 23 MHEAH-PER.DEGRAD. INDICES-UW 3.8 5.4 1.3 L9 22.3 1.9 18 3
g 24 MEAN-PER.DEGRAD, INDICES--Y 1.7 2.8 .6 .8 9.4 .6 18 :
; 25 THSGL-MS HISTORY. PHRT 1 9.8 8.6 2.1 .8 3.5 7.2 16 ‘
i 26 THSO2-MS HISTORY. PART 2 4.8 6.6 1.7 .8 22.5 2.2 16
; 27 TMSQ3-MS HISTORY. SUM 13.7 14.2 3.5 .8 43.5 9.5 16 ;
[ 28 TSANY-STATE/ANX.QUEST, 36.1 11.9 4.5 24.9 S55.0 34,0 ?
i 29 TTANX-TRATIT/ANX. QUEST. 27.3 5.3 2.8 28.0 33.0 26.0 ? :
i 38 TBYDR-BYDT RATER 15.8 9.4 2.4 9.0 38.3 121 16
. 31 TBYDS-BYDT SELF-RATING 14.6 6.3 1.6 6.0 30.8 (4.5 16 1
i 32 TBVDP-BYDT POST~RATING 18.4 22.7 6.1 .8 84.8 2.5 14 |
i 33 TYVSPL-VVIT STATIC-RIGHT 126.4 7.4 2.6 108.@ 129.9 129.0 8
e 34 TUVSP2-UYIT STATIC-WROHG 1.9 5.3 1.9 .8 15.0 ) 8 j
s 35 TUVSP3-YVIT STATIC-OMIT 8 2.1 .8 .8 6.0 .8 8 &
36 TYVDPL-YVIT DYNAMIC-RIGHT 76.2 326.9 (3.1 34.0 129.9 67.8 8
37 TYVDPZ-BYMANIC-WRONG 7.5 6.7 2.4 .8 17.8 7.9 ) :
38  TYVDP3-YVIT DYNAMIC-OMIT  4%.2 34.1 12.1 .8 85.90 48.5% 8 :
39 TYVIR-YVIT RATER 1.6 8.6 3.8 ?.% 30.5 1 2 8 |
4@  TYVIS-YVIT SELF-RATING 1.5 6.3 2.2 6.8 28.8 5.5 8 ;
41 TYVIP-POST-RATING 4.9 St 1.8 .8 12.8 3.9 8 ;
42 SUM BYDT (38+31+32) 38.4 27.1 7.2 16.3 118,7 3I1.5 14 j
43 SUM YVIT (39+408+41) 35.9 18.9 6.7 14.8 69.5 38.7 8 @
______________________________________________________________________ PR i
UV = UNWEIGHTED RESPONSE IHDEYX *

W = WEICHTED RESPONSE INDEX
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TABLE A-II

Statistical listing of the flight response indices and laboratory test
scores for the sample NFO populatior receiving ¥-'14 training in Squadron

%

R

) VF-124, .
RESGPONISE VARIABLE STRTISTICAL PARAMETERS f
" AEGCRIPTION MEaM 8. DEV. 3. ERR., HIN Hax MEDIAMN N 3
I BAS-AIRSICKHESS IMDEXR-UW 12.4 15.7 2.3 .8 S0.0 5.6 3t :
2 BAS-AIRSICKHESS INDEAX--U 6.3 7.7 1.4 .8 25.90 1.9 31 '
3 BAS-VOMITING IHDEX-UW S.1 2.3 1.7 B 35.0 . 9 31
4 BAS-VOMITING INDEX~--W 2.7 5.4 1.8 .9 23.3 . a 31
5 BAS-PERF.DEGRAD. INDEX-UW 7.1 9.3 1.7 .8 3%5.0 5.0 31 1
5 BAS~PERF.DEGRAD. INDEA--U 2.4 5.2 .3 e 21,7 1.7 31
/ ADV-AIRSICKHESS INDEX-UW t7.8 23.3 4.2 .9 108.9 .7 31
8 ADV AIRSICKHESS INDEX--U 7.3 19.4 1.3 .8 44.4 3.8 31 }
3 ADV-VIMITING INDEX-UW 8.8 15.4 2.8 .8 68.7 . @ 31 {
{9 ADV-VOMITING INDEY--U 3.9 7.9 1.4 .4 37.9 .9 3 i
{t ADV-PERF DEGRPD. INDEX-UW 4.1 7.5 1.3 .8 28.6 . 8 31 '
{2 AJV-PERF.DEGHAD. INDEX--U 1.8 3.0 .9 .8 12.9 . @ 31 1
{3 FRS~ARIRSICKHESS INDEX-UW 5.8 1t1.3 2.0 .8 53.8 1.6 31 1
{4 FRS-RAIRSICKHESS INDEX--U 2.8 6.7 1.2 .8 33.3 o5 31 ;
15 FRE-VOMITING IMDEX-UWNW 3.2 8.6 1.3 .8 34.6 . 9 31 .
{6 FRS~-VOMITING INDEX~-W 1.6 4.9 - .3 21.8 .8 31 )
£? FRS-PERF DEGRAD INDEXN-UW 2.2 6.1 1.1 .8 30.8 . 8 31 :
{8 FRS-PERF . DECRAD. INDEX-~-W 1.8 3.2 .6 .8 16.7 . 8 31 ;
{3 MEAN-AIRGICK INDICES-UY 12.8 14.5 2.6 .8 49,6 5.7 31 ¥
28 MEAN-AIRSICK INDICES--W 5.5 7.3 1.3 @ 2v.4 2.6 31 ;
21 MEAN-VOMITING INDICES-UWY 5.4 9.3 1. v .8 35.3 1.2 31 y
22 MEAN-YOMNITING INDICES--W 2.7 5.8 .9 .8 19.8 . 4 31 {1
23 MHEAN-PER.DEGRAD,  INDICES-UW 4.5 6.3 1.1 .8 26.95 1.8 31 !
24 MEAN-PER DEGRAD.INDICES--W 2.1 3.3 B .8 13,7 ) 31 J
2%  THGEL-MS HISTORY. PART 1 8.4 2.6 3.9 .8 48.0 3.2 18 !
26  TH302-HS HISTORY:. PRART 2 4.4 6.4 1.5 .8 20.6 . 9 18 !
27 THSQRI-MS HISTORY:. SUM 1z.8 15.7 3.7 .9 48.0 6.7 18 :
2 TSANX-STATE/ANK. RUEST. 27.3 §.3 1.9 208 41.8 27.0 11 |
29 TTANX-TRAIT/ANX. QAUEST. 26.5 7.6 2.3 20.9 43.8 24.90 i i
38 TBYDR-BYDT RATER 11.7 5.0 1.2 8.3 3' 8 18.3 18 .
31 TBYDS-BVIT SELF-RATING 16.5 5.3 1.3 5.9 23.9 5.0 18 F
32 TBVDP-BVDT POST-RATING .4 .7 .2 .8 2.9 . 9 135 I
33 TVVSPLI-YVIT STATIC~RIGHT 12%5.6 6.0 1.7 199.0 125.¢ 129. 8@ 12 }
34 TUVEP2-VVYIT STATIC-WRONG 2.7 3.9 1.1 .8 11.89 ) 12 f
35 TYVEPI-VYVIT STATIC-ONIT . 8 2.6 .8 . @ 5.9 .8 12 ¥
J6 TYYDPI-VWVYIT DYNAMIC-RIGHT 951.5 32.8 9.5 34.06 126.8 98.0 12 X
37 TYVLP2-DYNAMIC-WRONG 7.6 3.9 1.1 1.6 14,90 8.5 f2 &
38  TYMDPI-VVIT DYNAMIC-OMIT 25%.9 32.1 9.3 .8 85.8 21.9 12 (¥
39 TYVIR-YVIT RATER 18. 0 8.0 2.3 8.5 33.5 18.2 i2
48  TYVIS-VVIT SELF-RATING 14.1 7.9 2.8 5.6 23.8 13.9 12
41 TVVIP-POST-RATING 11.3% 28.4 5.9 .9 66.0 1.5 t2
42 SUM BVYDT (32+3{+32) 23.3 9.3 2.4 13.3 48.8 22.3 is
43 SUM VYVIT (39+40+41) 44. 9 32.3 9.3 15.@¢ 11?2.53 31.5 12
UV = BHUEIGHTED RESPOHSE IHDEX

W = WEICHTED RESPONSE INDEY




! TABLE A-III
E Statistical listing of the flight response indices and laboratory test EE
3 scores for the sample NFO population receiving F-4 training in Squadron i
! VP-121. i
: RESPONSE VARIABLE STATISTICAL PARAMETERS
i NO. DESCRIPTION NEAN 5. DEV. S.ERPR. HIN MAX MEDIAN N
{ BAS-AIRSICKNESS INDREY-UMW 13.8 2.1 4.3 .8 35.3 11.8 8
2 BAS-RIRSICKHESS INDEX--U 6.3 6.5 2.3 .8 17.6 2.9 8 i
3 BAS-VOMITING INDEA-UY 5.0 9.5 3.4 .8 23.3 . 0 8 ;
4 BAS-VOMITING INDEX~-Y 2.9 5.3 1.9 .9 11.8 .0 8 ;
% BAS-PERF.DEGRAD INDEX-UM 12.5 12.4 4.4 .9 29.4 (1.8 8
6 BAS-PERF.DEGRAD. INDEX--W S.1 5.6 2.9 .8 15,7 4.9 8
7 ADVY-AIRSICKNESS INDEX-uUVW 19.2 15.7 5.6 6.7 83.3 19%.9 8
8 ADV-AIRSICKHESS INDEX--V 2.2 5.9 2.1 2.5 20.0 5.8 8
9 ADV-VOHMITING INDEX-UW 4.6 3.1 3.2 .8 26,7 1.6 8
19 ADY-VOMITING INDEX--¥ 2.1 3.8 1.3 .86 111 .5 8 /
1t ADV-PERF.DEGRAD,  INDEX-UY 5.7 7.8 2.8 .9 23.3 3.5 8
{2 ADY-PERF.DEGRAD.INDEX--V 2.2 2.9 1.9 . 8 8.9 1.? 8 '
{3 FRS-AIRSICKHESS INDEX-UMW 20.4 34,2 2.1 .8 94,1 3.5 8 1
{4 FRS-AIRSICKNESS INDEX--W 9.1 (15,9 5.6 .9 45,1 1.8 8 '
{3 FRS~VONITING INDEX-UV 4.3 18.2 3.6 .8 29.4 . 9 8 ;
_ {6 FRG-YOMITING INDEX--W 1.8 4.1 1.3 .9 11.8 ] 8
b {7 FRS-PERF,.DEGRAD. INDEX-UW 12,3 .9 11,86 .9 94,1 8 8 J
o 18 FRS-PERF.DEGRAD.INDEX--W 5.8 13.0 4.6 .8 3v.2 .3 8 .
Q' 19 MEAN-AIRSICK IHDICES-UW 1z.% 18.9 6.7 2.2 68.9 11,7 8 .
ﬁ 29 MEAN-AIRSICK INDICES--V ’.3 8.5 3.¢ 1.8 27.6 5.6 8 ;
be 21 MEAN-VOMITIHC INDICES-UY 4.7 9.1 3.2 .8 26.% .9 8 )
. 22 MEAN-YOMITING INDICES--¥ 2.2 4.1 1.4 .9 t1.6 .3 8 }
o 23 MEAN-PER.DEGRAD,  INDICES~UW 10.4 16.90 3.6 .9 48.9 6.3 8 ;
o 24 MNEAN-PER.DEGRAD.INDICES--W 4.1 6.9 2.4 .6 29.6 2.4 8 '
I 25 THNSQ@L-HMS HISTORY., PART | 7.1 9.7 3.4 .8 30.9 5.1 8 '
26 TMSQ2-MHS HISTORY. PARY 2 8.6 7.7 2.7 .8 21.9 6.6 8
2?7 THSQI-NS HISTORY: SUN 18.7 11.4 4.9 .0 36.8 (5.0 8
28 TSANX-STATE/ANX.QUEST, .8 .8 .9 . @ .9 . 9 1 :
29 TTANX-TRAIT/ANK.QUEST, . 8 . 0 . 0 .9 .9 . 8 1
30 TBYDR-BVDT RATER 11.6 3.2 1.1 7.3 16,06 11.8 8
31 TBYDS-BVDYT SELF-RATING 13.6 5.4 1.9 5.8 20.0 16.¢ 8
32 TBVYDP-BVDY POST-RATING ie. 8 16.7 5.9 . 44,0 1.0 8
33 TYVSPLI-VVIT STATIC-RIGHT . 8 .0 . 9 .8 .0 .8 1 :
J4 TYYSP2-VVIT STATIC~WRONG .8 .0 .8 . 0 .9 . @ 1 ‘
3% TYVSP3-VVIT STATIC-ONIT .9 .8 .9 .8 .9 . @ i
J6 TYVYDPLI-VVIT DYHANIC-RIGHT .0 . 0 . @ @ .8 . 9 i .
37 TYVDP2-DYNANIC-MRONG .0 . 9 . 9 . @ .9 .90 1 ]
38 TYVDP3-VYVIT DYNANIC-ONMITY .8 .0 . 9 .8 .0 .9 1 %
39 TYVIR-VVIT RATER .0 .0 .9 .8 .9 . 9 1
49 TYVIS-VVIT SELF~RATING . 8 .9 . @ .9 .8 . @ t
41 TYVIP-POST-RATING . @ .8 .8 L@ .0 .8 1 f
42 SUNM BYDT (30+31+32) 35.2 21.89 7.4 14,7 5.3 28.0 8 |
43 SUNM VYVIT (39+40+¢41) .9 .0 . 9 .0 N N | 1

UV = UNWEIGHTED RESPONSE IMNDEX
¥ = WEIGHTED RESPONSE INDEX
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TABLE A-IV

Statistical listing of the flight response indices and laboratory test
scores for the sample NFO population receiving F-4 training in Squadron

VF-171.
RESPONSE VARIABLE 3TATISTICAL PARAMETERS
NO. DESCRIPTION MEAN S.DEV. S.ERR. MIN HMAX MEDIAN N
| BAS-RIRSICKNESS INDEX-UW 14.8 13.3 5.3 .8 S?7.1 18.% 13
2 BAS-AIRSICKNESS INDEX~-W 6.9 9.7 2.7 .8 33,3 %3 13
3 BAS-VONITING INDEX-UW 6.2 13.3 3.7 .8 42,1 .8 13
4 BAS-VOMITING INDEX~-W 3.0 7.0 1.9 .8 24,6 .8 13
S PBAS-PERF.DEGRAD.INDEX-UW 6.8 11.8 3.3 L@ 42,1 .8 13
6 PBAS-PERF.DEGRAD. INDEX--W 3.4 S.4 .5 .8 19.3 .8 13 ;
7 ADV-AIRSICKNHESS IMBEX-UW 12,8 9.2 5.3 B 67.7 6.7 13
8 ADV-AIRSICKNESS INDEXR--W 5.5 7.7 2.1 6 28.0 3.7 13
9 ADY-VOMITING INDEX-UW 4.8 12.4 3.4 .0 45,2 .8 13 L
18 ADV-VOMITING INDEX--W 2.3 6.8 1.9 . 24.7 .8 13 !
11 ADY~PERF.DEGRAD, INDEX-UW 1.8 4.5 1.3 .8 16.1 6 13 !
12 ADV-PERF,DEGRAD, INDEX-~W 7 1.6 .4 .8 5.4 .8 13 k
13 FRS-AIRSICKNESS INDEX-UW 4.1 13.8 3.8 .8 %58.0 .8 13 |
14 FRS-AIRSICKNESS INDEX--V 2.1 6.9 1.9 .8 25.9 .0 13 i
15 FRS~VOMITING INDEX-UW 1.7 0S4 1.4 .8 18.7 e 13
15 FRS-VOMITING INDEX--V 1.1 3.4 1.9 .8 12.5 .9 13
17 FRS-PERF.DEGRAD, INDEX-UY 1.2 3.4 1.8 .8 12.% .8 13
18 FRS-PERF,DEGRAD. INDEX~-V 5 1.2 .3 8 4.2 8 13
19 MEAN-AIRSICK INDICES-UW 10.6 1%.%5 4.3 .8 56,8 4.8 13
20 MEAN~AIRSICK INDICES~--¥ 4.8 7.6 2.1 .8 28,8 2.8 13
21 MEAN-VOMIVING INDICES-UW 4.2 9.9 2.7 @ 35,3 5 13
22 MEAN-VOMITING INDICES-~V 2.t 5.6 1.6 .8 20.6 213
23 MEAN-PER.DEGRAD.INDICES-UW 2.3 6.4 1.8 .8 23.6 1.6 13
24  MEAN-PER,DEGRAD, INDICES-~W 1.3 2.6 7 .8 9.6 1.1 13
25 THMSQL-MS HISTORY. PART | 8.1 14.9 4.9 .8 47.2 e 11
26 THSQ2-MS HISTORY, PART 2 6.4 12.0 3.6 0 36.9 .8 11
27 THSQ3I-MS HISTORY. SUN 14.4 26.6 8.9 .8 83.2 4.5 11
, 28 TSANX-STATE/ANX. QUEST. 27.% 85,2 2.6 22.0 34.8 27.@ 4
29 TTANXK-TRAIT/ANKX.QUEST. 3.7 5.9 2.2 24.0 38.8 305 4
38 TBVDR-BVDT RATER 9.8 2.0 .6 7.8 1%5.8 9.3 11
. 31 TBYDS-BYDT SELF-RATING 11.3 4.5 1.4 6.0 20.0 1€.@8 11 |
b 32 TBYDP-BYDT POST-RATING 1.6 1.3 4 .8 3.8 e 11 !
i 33 TYVSPL-VVIT STATIC-RIGHT 128.% 4.7 2.4 114.08 124.98 122.0 4 ;
| 34 TYVSPZ-VVIT STATIC~WRONG 55 2.5 1.3 3.8 9.0 5.0 4 '
35 TYVSP3I-VVIT STRTIC-OMIT 2.6 3.5 1.7 @ 6. 3.0 4 j
i 36 TYVYDPL-VVIT DYNAMIC-RIGHT 54.%5 18.3 9.1 37.8 74.8 53.% 4 ;
¥ 37 TYVDP2-DYHAMIC-WRONG 12.? (5.8 7.8 4.8 36.8 5% 4 1
: 38 TYVYDP3-YYIT DYNAMIC-OMIT 61.7 28.9 14.4 27.8 87.9 66.5 4
i 39 TYVIR-YVIT RATER 26.6 19.1 5.@¢ 198.% 30.5 20.7 4 ‘
4 48 TVVIS-YVIT SELF-RRTING 165 7. 3.5 9.0 26.8 15 % 4 ;
- 41 TYVIP-POST-RATING 3.8 8.3 4.1 1.8 18.8 8.5 4 i
o 42 QUM BYDT (39+31+32) 22,1 %.3 1.6 15.7 31.3 20.3 11 !
O 43 SUM VVIT (39+48+41) 46.1 24.3 12.1 23.% 74.5 43.2 4 i
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TABLE A-V {

ﬁ Statistical listing of the flight response indices and laboratory test i
scores for the sample NFO population receiving F-4 training in Squadron 4

, MCCRTG- 10. .
; RESPONSE VARIABLE STATISTICAL PARAMETERS !
L NO. DESCRIPTION NEAN S.DEV. S.ERR. HMIN MAX MNEDIAN N .
; I BAS-AIRSICKNESS INDEX-UM 14.9 12.6 3.3 .0 37.5 15.4 13
. 2 BAS~AIRSICKNESS INDEX--U 7.4 6.8 1.7 .8 18.%5 6.3 1% ,
» 3 BAG-VOMITING INDEX-UW 7.5 t1.4 2.9 .8 29.4 .8 13 1
! 4 BAS-VOMITING INDEX~-V 4.3 7.5 1.9 .8 22.2 .8 13 :
i 5 BRS~PERF.DEGRAD. INDEXR~UW 7.1 9.1 2.4 .9 27.8 .8 18 j

b 6 BAS-PERF.DEGRAD.INDEX-- 3.9 5.6 1.5 .9 16.7 .8 13 {
i 7 ADV-AIRSICKNESS INDER-UW 18,1 12.7 3.3 .6 36.8 17.6 15 |
£ 8 ADV~AIRSICKNESS TNDEXR--U 7.4 4.9 1.3 .0 5.8 6.7 1% |
¥ 9 ADV-VOMITING INDEX-UW 6.3 9.6 2.5 .8 31.6 2.9 15 f
X 10 ADV-VOMITING INDEX--V 35 5.5 1.4 .8 19.3 1.0 1% "
a 11 ADY-PERF.DEGRAD.INDEX-UW 4.8 8.7 1.5 .8 17.4 3.6 15

8 {2 ADV-PERF DEGRAD. INDEX--V 1.9 2.2 .6 .8 5.6 1.2 15

: 13 FRS-AIRSICKNESS INDEX-UUY 6.4 10.7 2.8 .0 42,8 2.2 1%

5 {4 FRS-AIRSICKNESS INDEX--¥ 2.6 4.1 1.1 .8 15.0 7 1S

H 1S FRS-VOMITING INDEX-UW 3.8 18.3 2.6 .8 40.0 .8 18

g 16 FRS~-VOMITING INDEX-~W 1.8 5.t 1.3 .8 20.8 .8 15 |

; 17 FRY-PERF.DEGRAD. INDEX~UW 1.4 2.1 .6 .8 6.8 0 1S !

f {8 FRS-PERF.DEGRAD.INDEX-~U 5 1.8 .3 .9 3.0 .9 13

b {9 MEAN-AIRSICK INDICES-UW 131 9.9 2.8 .8 3%.4 10.9 13 4

5 29 MEAN-AIRSICK INDICES--W 5.8 4.1 1.1 .0 12.4 5.3 5 :

v 21 MEAN-VOMITING INDICES-UW 5.9 8.8 2.3 .0 29.7 2.2 19 :

, 22 MHEAN-VOMITING INDICES--V 3.2 4.8 1.3 .0 15,7 1.2 15 .

23 MEAN-PER.DEGRAD.INDICES-UW 4.3 4.7 1.2 .0 12,1 2.4 15 i
24 MEAN-PER.DEGRAD.INDICES--¥ 2.1 2.6 7 .9 7.6 1.2 1% x
2% THSQL-MS HISTORY. PART 1 8.4 9.9 2.7 .0 23,7 .8 13 ;-
26 THSG2-HS HISTORY, PART 2 10.3 18.3 5.1 .0 64.3 2.2 13 ;

27 THSQ3-MS HISTORY, SUM 18.7 23.3 7.0 .8 96.0 1%.4 13 {

28 TSANX-STATE/ANX.QUEST, 27.2 8.5 4.3 22.8 40.9 23.9% 4 ;

29 TTANK-TRAIT/ANX QUEST. 29.7 7.3 3.7 24.0 40.0 27.5% 4 T
30 TBVDR-BVDT RATER 12.6 3.9 1.1 8.3 23.3 11.3 13 |
31 TBYDS-BVYDT SELF-RATING 12.2 5.5 1.% 5.0 22.0 10.@ 13

32 TBVDP-BYDT POST-RATING 2.1 5.7 1.7 .0 20.0 e 12 '
33 TYVSP1-VYVIT STATIC-RIGHT 121.8 6.6 2.9 111.0 129.0 121.0 5 }
34 TYVSPZ-VYVIT STATIC~WRONG 6.2 6.9 3.1 .8 18.9 5.0 5 '
35 TYYSP3-VVIT STATIC~OMIT 1.8 2.7 1.2 .8 6.0 .9 5 r
36 TYVDP1-VVIT DYNAMIC-RIGHY 94.6 33.1 14.8 52.@ 127.9 102.0 s '
37  TUVYDP2-DYNAMIC-WRONG 5.8 3.6 2.5 (.0 1%5.8 3. . 5 4
38 TYVDP3-VVIT DYNAHIC-OMIT 28.6 32.8 14.5 1.8 76.0 12.0 5 J
39 TYVIR-VVIT RATER ie.6 3.5 1.5 7.8 1%5.¢ 9.0 5 !
48  TYVIS-YVIT SELF-RATING 13.6 8.4 3.8 5.0 24.0 6.0 3 ;
41 TYVIP-POBT-RATING 1.4 2.2 1.9 .8 s .0 s !
42  SUM BVDT (30+31+32) 26.6 13.1{ 3.8 13.? 62.3 22.8 2 ‘
43 SUM VVIT (39+40441) 25.0 13.5 6.0 14.98 41.0 16.5 5

¥ = MEIGHTED RESPONSE INDENX
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TABLE A-VI

| Statistical listing of the flight response indices and laboratory test
scores for the sample NFO population receiving E-2 training in Squadron

RVAW-110,
RESPONSE VARIABLE STATISTICAL PaRﬂﬁ:TERS

NO. nescarprxou MEAN S.DEV. S.ERR. MIR HMAX MEDIAN N
1 BAS ﬂiRSICKﬂess INDEX-UU 18,8 15.9 4.9 .8 858.3 18.3 16
2 DBAS-AIRSICKNESS INDEX--V¥ 8.6 8.2 2.0 .6 30.6 ?.6 16
3 BAS-VOMITING INDEX-UW 7.9 14.8 3.7 .8 58.3 .0 16
4 BAS-VOWITING INDEX--y $.9 12,7 3.2 .8 %0.0 .8 16
\ $ BAS-PERF.DEGRAD.INDEX-UW 11.8 1%.1 3.8 .8 %$8.3 3.6 16
6 BAS-PERF.DEGRAD.IKDEX--U 5.8 7.7 1.9 .0 34.6 3.9 16
¢ ADV~RAIRSICKHESS INDEX-UWM . 9 .8 . @ . @ .9 . 9 )
8 ADY-RIRSICKNESS INDEX--¥ . @ ) . @ . @ ] . @ )
9 ADV~VOMITYING INDEX-UN . 0 . @ . @ .9 .8 . 8 [
18 ADV-VOMITING INDEX--V . 9 . @ . Q . @ N . @ 8
11 ADV-PERF.DEGRAD. INDERX-UVY . @ .9 . @ . @ .9 .0 e
{2 ADVY-PERF.DEGRAD. INDEX~--V . 9 ) . 9 . 8 .0 . @ 9
I3 FROE-AIRSICKNESS INDEX-UM 2.9 4.3 1.1 .8 14,3 .8 16
14 FRS-AIRSICKHESS INDEX--V 1.3 2.9 .8 .8 4.8 .9 16
15 FRS~YOMITING INDEX-UM .4 1.8 . 4 . 8 7.1 .9 16
16 FRS=~VOMITING INDEX--W .2 .6 .2 .8 2.4 .0 18
17 FRS-PERF.DEGRAD. INDEX-UW .4 1.8 4 .8 7.1 .8 16
18 FRS~PERF.DEGRAR. INDEX~=¥ B 1.2 .3 . @ 4.8 . @ 16
19 MEAN-~AIRSICK INDICES=~-UY 106.3 9.4 2.4 .8 36.3 9.2 16
20 MEAN-AIRSICK INDICES--~V 4.9 4.7 1.2 .8 tr.7? 3.8 16
21 MEAN-VOMITING INDICES-UV 4.2 7.6 1.9 L& 29.2 . 9 16
22 MEAN-VOMITING INDICES--W 3.0 6.4 1.6 .8 28.9 .9 16
23 MEAN-PER.DEGRAD.INDICES-UW 6.1 7.6 1.9 .0 29.2 2.8 16
24 MEAN-PER.DEGRAD.INDICES--¥ 3.8 3.9 1.@ .9 1%.3 1.8 16
2% THSQ1-MS HISTORY., PHRT 1§ 6.9 7.9 2.9 L0 2%5.0 6.4 10
26 THSO2-MS HISTORY. PARY 2 4.5 5.9 1.9 .0 16.8 2.2 1o
27 THSQAI-MS HISTORY: SUM i1.4 13.1 4.1 .8 41.080 10.2 10
28 TSANX-STATE/ANX.QUEST, 32. 0 9.8 4.4 2.8 47.0 33.0 S
29 TTANK-TRAIT/ANX.QUEST. 32.4 11.3 5.1 22.90 498.0 31.@ 9
30 TBVDBR-BVYDT RATER 11. 46 4.9 1.5 7.7 24.3 16.6 19
31 TBVDS-~PYDT SELF-RATING 14.3 6.7 2.1 7.e 27.¢ 13.6 (6
32 TBYDP-BVDT POST-RATING 4.9 3.8 1.3 .9 18.8 3.0 9
33 TYVSPL-YVIT STATIC-RIGHT 122.8 7.3 - 3.2 118.0 129.0 124.0 3
34 TVVEP2-VYVIT STAYIC~-MRONG 5.2 6.3 2.8 .9 16.9 3.0 3
3% TVVEPI-VVIT STATIC-OMIT 1.6 1.6 7 .6 3.8 3.9 3
36 TYVYDP1-YVIT DYNAMIC-RIGHT 72.2 25.9 11.6 36.0 95.9 ©84.9 s
37 TYVDP2-DYNAMIC-WRONG t1.¢ S$.1 2.3 2.0 5.6 13.9 s
38 TYVDP3I-VVIT DYNAMIC-OMIT 43.8 29.% 13.2 21.¢ 91.9 32.0 b
39 TYVIR-YVIT RATER 14.86 3.% 1.6 9.3 17.6 6.9 5
48 TYVIS-YVIT SELF-RATING 20.8 9.2 4.1 5.0 28.8 23,0 s
41 TVYVIP-POST-RATING 18.4 2%5.2 11.3 .9 69.8 7.0 5
42 SUM BYDT (30+31+32) 31.1 11.3 3.8 17.3 47.0 398.3 9
43 SUN VVIT (39+40+41) $3.2 33.3 14.9 13.% 104.5 49.0 s
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TABLE A-VII

Statistical listing of the flight response indices and laboratory test

scores for the sample NFO population receiving E-2 training in Squadron

RVAW-120.

RESPONSE VARIABLE

ND.

L L L

DESCRIPTIUN

BAS~AIRSICKNESS INDEXN-UU
BAS-AIRSICKNESS INDEX-~-W
BAS-VOMITING INDEN-UUW
BAS-YOMITING INHDEN--U
BAS-PERF . DEGRAD. INDEX~UM
BAS-PERF .DEGRAD. INDEX-~U
ADV-ATRSICKHNESS INDEX-UU
ADV-AIRSICKNESS INNEN--M
ADV~VOMITING INDEX-UU
ADY-VOMITIMNG INDEX--U
ADY~PERF .DEGRAD. INDEX-UUW
ADV-PERF . DEGRAD. INDEX--VN
FRS-AIRSICKNESS INDEX-UU
FRS-AIRSICKNESS INDEX~-U
FRS-VOMITING INDEXN-UUY
FRS-VOMITING INDEX-~W
FRS~PERF.DEGRAD. INDEX~UWU
FRS-PERF.DEGRAD. INDEX~~-W
MEAN-ATREICK INDICES-UM
MEAN-~AIRSICK INDICES--¥
HEAK-~YOMITING INDICES-UM
MEAN~VOMITING INDICES--~V

MEAN-PER.DEGRAD. INDICES-UV
MEAN-PER.DEGRAD. INDICES -~V

THSQAL-HS HISTORY. PART |
THMSQ2-MS HISTORY:. PART 2
THSQ3-MS HISTORY: SUM
TSANR-STATE/ANX . QUEST
TTANX“TRAIT/ANK QUEST
TBYDR-BVDT RATER
TBVDS~BYDT SELF-RATING
TBYDP-BYDT POST~RATING
TYVEPI-VVIT STATIC~RIGHT
TYYSP2-YVIT STATIC~WRONG
TVVEP3-YVIT STATIC-OMIT
TYYDPI-YVIT DYHAHIC-RIGHT
TYVDP2-DYNANIC~MRONG
TYVDP3-YVIT DYNAHIC-ONITY
TYVIR-YVIT RATER
TYVIS-YVIT SELF-RATING
TYVIP-POST-RATING

SUM BYDT (30+431+32)

SUM YVIT (39+48+441)
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INDEX

» UNWEIGHTED RESPONSE INDEX
= WEIGHTED RESPONSE

MEAN S.DEV.
23.2 16.9
12.% 9.4
13.14 12,2
2.8 8.4
¢e.3 20.3
$.8 9.1
.8 .0
) .8
. 8 .9
. @ .0
. @ .9
. @ . 9
6.4 13.9
2.8 5.9
.9 2.7
.3 .9
6.6 23.5
2.2 7.8
14.8 13.6
7.6 6.7
2. e 6.7
4.1 4.3
§12.4 20.6
6.0 7.8
8.8 11.9
8.3 16.4
tz.1 211
2?.7 3.3
28.7 5.7
14. 6 7.3
13.6 7.8
4.2 7.0
119.6 11.3
6.4 7.7
3.8 3.7
76.6 26.5%
2.8 5.6
5.6 27.95
13.7 4.9
15.2 5.9
6.8 6.8
32.4 18.2
5.7 18.7
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TABLE A-VIII

Statistical listing of the flight response indices and laboratory test
scores for the sample NFO population receiving A-6 training in Squadron

VA-42.
RESPONSE VARIABLE STATISTICAL PARAMETERS
NO. DESCRIPTION MEAN 8. DEVY. S.ERR. MIN MAX MHEDIAN N
t BAS-AIRSICKNESS INBEX-UW 28.6 22.4 5.3 @ 190.0 16.3 18
; 2 BARS-~AIRSICKHESS INDEX--U 8.9 ?.9 1.9 8 33.3 v.2 18
3 BAS-VYOMITING INDEX-DUY 12,1 23.3 5.9 2 160.90 5.4 i8
4 BAS-VONITING IMDEX--W 4.8 8.1 1.9 8 33.3 1.8 18
5 BAS-PERF.DEGRAD. INDEX¥~UW 6.8 8.3 2.9 e 235.9 2.6 18
‘ 6 BAS~PERF.DEGRAD.INDEX-~--U 3.0 3.9 .9 ¢ 1.1 .9 18
- ? ADV-AIRSICKNESS INDEN-UU 8.5 0.t 2.4 8 42,1 6.3 18
; 8 ADY-QIRSICKNESS INDEX--W 3.3 4.3 1.8 3 17.5 2.1 18
i 9 ADV-VONITING INDEX-UV 2.7 5.0 1.2 g 16.7 . @ 18
' 19 ADV-VONITING INDEX--W 1.3 2.4 .6 e 6.7 . @ 18
{1 ADV-PERF.DEGRAD. INDEX-UWY .9 2.7 .6 ¢ 18.5 .8 ie
12 ADV-PERF.DEGRAD, INDEXN~-U .3 .9 .2 @ 3.3 . 9 is
{3 FRS-AIRSICKNESS INDEX-UW 9.8 8.4 2.9 e 26.7 8.3 18
{4 FRS-AIRSICKNESS INDEY--U 4.3 3.7 .9 9 13.3 3.4 16
(% FRS-VONITING IHDER-UY 3.6 4.9 1.1 e 195.3 1.2 18
. {6 FRS-VOMITING INDEX--U 1.6 2.1 -] U 5.9 .9 i8
! {? FRS-PERF.DEGRAD, INDEX-UWM 5.6 7.1 1.7 ¢ 2%5.9 2.9 18
‘ 18 FRS-PERF.DEGRAD. INDEX--W 2.1 2.5 .6 Q 8.3 1.4 18
13 MHEAN~ALRSICK INDICES-UW 12.9 10.1 2. 4 8 39.1 9.8 18]
28 MEAN-AIRSBICK INDICES--W 5.4 4.2 1.9 ¢ 15.8 3.9 18
21 MEAN-VOMITING INDICES-UM 6.1 9.6 2.3 8 39.1 1.8 18
22 MEAN-VOMIVING INDICES--W 2.6 3.8 .9 e 15.3 .6 18
23 MEAN-PER .DEGRAD. INDICES-UW 4.4 4.7 1.1 e 13.7 2.8 18
24 MEAN-PER.DEGRAD. INDICES--W 1.8 1.9 -4 8 5.2 1.1 18
k 2% TMSQ1-MS HISTORY:. PART | 3.3 6.7 1.7 8 23.9 2.3 i%
' 26 THSQ2-M3 HISTORY:. PART 2 3.8 4.6 t.2 ¢ 198.3 . 0 19
: 27 THSQ3-MS HISTORY. SUM 8.0 8.9 2.3 .8 32.0 10.3 19
28  TSANX-STATE/ANX, QUEST, 36. @ 6.6 3.3 27.0 41.86 38.0 4
29 TTANX-TRAIT/ANR. QUEST. 29.7 1.7 .9 28.6 32.6 29.5 4
30 TBYDR-BVYDT RATER 12.3 9.0 2.1 8.3 33.7v 13.3 13
31 TBVYDS-BVYDT SELF-RATING 16.0 6.9 1.8 6.8 29.8 16.0 138
32 TBYDP-B3YDT POST-RATING 4.1 10.3 2.6 .8 40.0 .9 18-
33 TYVSPI-VYIT STATIC-RIGHT 11?7.2 8.8 3.6 104. @ 129.0 117. 9 6
34 TYVEP2-VUVIT STATIC~WRONG 9.8 7.3 3.0 e 22.0 10.90 6
35 TUVAP3I-VVIT STATIC-OMIT 2.0 2.4 1.0 . @ 6.0 1.9 6
36 TYVDPI-VVIT DYNAMIC-RIGHT 43.2 37.2 18.2 9.8 111,98 37.0 6
3?7 TYVDP2-DYNANIC-WRONG 9.3 8.8 3.6 .9 25.0 7.0 6
33 TYVDP3-VYVIT DYNAMIC-OMIT 76.% 39.3 16,8 14.08 120.8 81,85 6 !
39 TYVIR-YVIT RATER 22.1 11,8 4.3 18.5 35.0 22.0 f @
46 TYVIS-VYVYIT SELF-RATING 21.8 7.3 3.1 9.9 31. 24.0 6 o
41 TYVIP-POST-RATING 18.3 13.9 5.3 . 36.8 6.9 6 ,
42 SUM BVDT (30+31432) 37.4 18.7 4.8 15.0 69,3 29.3 13
43  SUH VYVIT (33+40+41) 4.2 26.9 11.6 19.5 97.94 S54.0 6
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TABLE A-IX

Statistical listing of the flight response indices and laboratory test
scores for the sample NFO population receiving A-6 training in Squadron
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UV = UNWEIGHTED RESPONSE INDEX
¥ = WEIGHTED RESPONSE INDEX

VA-128
RESPONSE VARIABLE STATISTICAL PARAMETERS
HO. DESCRIPTION MEAN S.DEY. S.ERR. HIK MAX MEDIAN N
! BAS-AIRSICKNESS INDEX-UY 18.3 15.7 3.4 .8 46.2 11.8 21
2 BAS~-AIRSICKHESS INDEX--W 9.6 10.4 2.3 .8 35.9 5.3 21
3 BAS-YOMITING INDEX-UW 8.3 11.0 2.4 .8 30.8 5.3 21 b
4 BAS~YOMITING INDEX~~W 41 6.2 1.3 .8 1%.6 1.8 21 ;
5 BAS-PERF.DEGRAD.INDEX-U¥ 18.9 12.6 2.8 .8 36.8 5.6 21 1
6 BAS-PERF.DEGRAD.INDEX--\ 5.8 7.5 1.6 @ 25.6 1.9 21 !
7 ADV-RIRSICKNESS INDEX-UW 13.8 1.6 2.8 .8 38.1 14,3 2 i
8 ADV~AIRSICKNESS INDEX--U 5.6 5.5 1.2 .8 19.8 4.8 21 |
S ADY-YOMITING INDEX~UV 4.7 7.1 1.5 .9 21.4 .9 21 !
1@ ADV-VOMITING INDEX--W 2.5 4.4 1.0 L8 14.6 .8 21 :
11 ADY~PERF.DEGRAD.INDEX-UV 5.6 6.7 1.5 .8 21.4 .8 21 =
{2 ADV-PERF.DEGRAD.INDEX--¥ 2.2 3.t 7 .8 18.6 .8 21 !
13 FRS-AIRSICKNESS INDEX-UW 8.5 11.0 2. 4 .8 36.8 3.8 21 ;
{4 FRS-AIRSICKNESS INDEX-- &5 $.8 1.3 L8 19.3 1.9 21 B
{5 FRS-VOMITING INDEX-UV 4.3 6.1 1.3 .8 18.4 1.8 21
16 FRS-VOMITING INDEX-~V 2.2 3.3 L7 .8 10.7 L6 21
1?7 FRS~PERF,DEGRAD. INDEX-UV 3.9 S.0 1.1 .8 298.7 2.4 21
18 FRS-PERF.DEGRAD. INDEX--V 1.8 3.2 L7 .8 14.4 1.3 21
19 MEAN-AIRSICK INDICES-uW 13.3 19.9 2.4 .8 35.4 11.3 21
20 MEAN-AIRSICK INDICES--u 6.6 6.3 1.4 .8 20.6 4.8 21
21 MEAN-VOMITING INDICES-UW 5.7 7.1 1.8 .e 22.1 2.8 21
22 MEAN-VOMITING INDICES--W 3.6 4.1 .9 .0 12.%5 1.t 21
23 MEAN-PER.DEGRAD.INDICES-UVN 6.6 6.6 1.8 .8 20.8 4.8 21
24 MEAN-PER.DEGRAD.INDICES--W 3.2 3.8 .8 .8 ii.4 1.6 21
25 TNSQL-MS HISTORY. PART 1 13.7 16.4 4.2 .0 S51.8 9.9 1%
26 TMSQ@2-HS HISTORY, PART 2 7.9 7.7 2.9 .9 24.8 5.t 1%
27 THSQ@3-NS WISTORY. SUM 21.6 21.5 5.5 .8 4.1 13.5 18
28 TSANK-STATE/ANX. QUEST. 34.6 6.4 2.9 20.0 42.8 36.0 5 g
! 29 TTANX-TRAIT/ANX.QUEST. 338 9.8 3.9 20.0 495.0 31.4 5 '
; 38 TBYDR-BYDT RATER 14.9 8.9 2.3 6.6 36.9 13.3 15
' 31 TBYDS-BVDT SELF-RATING 17.8 7.5 1.9 7.0 30.8 15.0 1% ¥
;- 32 THYDP-BVDT POST-RATING 2.3 19.9 5.1 @ 78.8 .0 15 Y
i 33 TVYVSP1-YVIT STATIC-RIGHT 127.2 1.6 .7 126.0 129.9 126,80 ) ¥
( 34 TUVSP2-YVIT STATIC-WROMNG 1.2 1.6 L7 .8 3.9 .8 5 D
35 TYVYSP3-YVIT STATIC-OMIT 6 1.3 6 .6 3.0 .9 5 .
36 TYVYDP1-VVIT DYNAMIC-RIGHT 91.4 33.2 14.8 52.0 125.9 105.0 5 »
37 TYVDP2-DYNAMIC-WRONG 15.4 9.6 4.3 4.9 26.0 15.0 5 |
38 TYYDPI-VVIT DYNAMIC-OMIT  22.2 27.9 12.4 .0 54.9 6.0 5 ij
39 TYVIR-YVIT RATER 13.8 6.9 3.1 7.3 24.5 12.9 5 :
48 TYVIS-VVIT SELF-RATING 15.2 %.8 2.2 10.0 21.9 3.9 s !
41 TYVIP-POST-RATING 5.9 18.5 8.3 @ 42.0 1.0 5 .
42 SUM BYDT (30+31+32) 39.2 2%.89 6.7 15.0 189.3 31.8 15 ;
43 SUN YVIT (39+40+41) 37.2 28.3 12.7 18.5 87.5 27.8@ 5 .
1
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TABLE A-X

Statistical listing of the flight response indices and laboratory test
scores for the sample NFO population receiving A-6 training in Squadron

M G aem e e e

: MAG-14 .,
! RESPONSE vnnxaaLE STATISTICAL PARAMETERS
NO. DESCRIPTION MEAN S.DEV. S.ERR. MIN MAX MEDIAN N
; 1 aas “RIRSICKNESS INBEX-UW 26.5 14.4 4.8 @ 45.9 31.6 9
N 2 BAS-AIRSICKHESS INDEX--% 13.6 8.1 2.7 @ 25.0 14.8 9
X 3 BAS-VONITING INDEX-UV 10.8 12.5 4. 2 @ 33.3 19.9 9
: 4 BAS-VOMITING INDERX--U s.4 6.2 2.1 6 t6.7 5.0 9
! 5 BAS-PERF.DEGRAD.INDEX-U¥ 15.8 10.3 3.4 @ 26.3 29.0 9
/ 6 BAS-PERF.DEGCRAD. INDEX~-U 7% 4.9 1.6 8 13.3 9.1 9
. 7 ADV-AIRSICKNESS INDEX-UW 12.6 12.2 4.1 e 35.0 9.1 9
4 8 ADV-AIRSICKHESS INDEXR--W 6.1 5.9 2.8 ¢ 16.7 3.% 9
: 9 ADV-VOMITING INDEX-UW 6.1 5.3 1.8 6 13.3 5.9 9
4 10 ADY-VOMITING INDEX~-W 3.4 3.8 1.3 e f1.1 3.0 9
% ti ADV~PERF.DEGRAD. INDEX-UW 6.3 9.2 3.1 6 26.3 .0 9
k 12 ADY-PERF.DEGRAD. INDEX--V 2.3 3.3 1.1 ¢ 8.8 .9 9
;' 13 FRS-AIRSICKNESS INDEX-UW 20.4 27.9 9.3 6 81.1 11.1 9
. 14 FRS-AIRSICKHESS INDEX--~W 10.0 13.5 4.5 @ 41.4 8.1 9
J 15 FRS-VOMITING INDEX-UW 8.8 11.3 3.8 @ 29.7 2.7 9
s 16 FRS-VOMITING INDEX--V 3.7 6.1 2.0 @ 18.0 .9 9
2 17 FRS-PERF.DEGRAD. INDEX-UW 8.3 t1e.e¢ 3.3 0 21.6 .0 9
' 18 FRS-PERF.DEGRAD. INBEX-~V 3.9 4.9 1.6 e 1.7 .0 9
! 19 MEAN-AYRSICK INDICES-UM 15.8 12.8 4.3 6 41.5 20.4 9
! 20 MEAN-AIRSICK INDICES--W 9.7 6.8 2.3 @ 21.7 9.6 9
21 MEAN-VOMITING INDICES-UW 8.3 8.8 2.9 @ 22.6 6.4 9
22 MEAN-VOMITING INDICES--u 4.2 4.6 1.% 6 i12.7 3.3 9
23 MEAN-PER.DEGRAD. INDICES-UV 10.t 7.3 2.4 @ 18.9 12.7 9
24 MEAN-PER.DEGRAD.INDICES--N 4.6 3.4 1.1 .8 9.4 4.9 9
25 THSQL-MS HISTORY, PART & 17.7 9.1 4.1 18.8 29.6 13.% s
26 THSQ2~-MS HISTORY. PARY 2 16.%5 16.4 7.3 4.0 45.8 18.3 5
27 THSQ3-MS HISTORY. SUN 34.2 22.9 10.2 19.3 74.6 24.0 5
28 TSANX~STATE/ANX.QUEST. .0 .0 . @ .9 .0 .8 i
29 TTANX-TRAIT/ANX.QUEST, .0 S .8 .9 .0 . @ 1
30 TBYDR-BYDY RATER 19.6 7.4 3.3 12.3 31.3 17.0 5
3t TBVDS-BVDT SELF-RATING 21.8 6.8 3.1 13.0 31.8 22.0 s
32 TBYDP-BYDT POST~RATING 28,2 £2.3 19.¢ 3.0 60.0 18.0 5
33 TYVSP1-VVIT STATIC-RIGHT .9 .9 9 .9 .9 .9 1
34 TYYVSP2-YVIT STATIC-WRONG .9 .9 .9 0 e .8 1
3%  TYVSPI-VVIT STATIC-ONIT .0 .9 .0 @ ) . @ 1
36 TYVDP1-VVIT DYNAMIC-RIGHT . @ .8 . @ e 'y .0 1
37 TVYVDP2-BYHAHIC-MRONG .0 .9 0 ) ) .0 1
38 TVYYDP3-YVIT DYNAMIC-OMIT .8 .90 .9 8 X .0 1
39 TYVIR-VVIT RATER .0 .9 .9 e .9 .8 1
49 TVVIS-VVIT SELF-RATING .0 N .9 e .9 .9 t
41 TYVIP-POST-RATING .0 .9 .8 e .0 .9 1
42 SUM BYDT (30+31+32) 66.6 29.3 13.1 37.3 97.3 5.0 5
43 BUM YVIT (39+40+41) .9 .9 . @ e .8 .8 )

- e = m e % e e B 4 e e e e e o e e e e e e 4 = 4 d
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TABLE A-XI

Statistical listing of the flight response indices and laboratory test
scores for the sample NFO population receiving EA--6 training in Squadron

: VAQ-129.
K
. RESPONSE VARIABLE STRTISTICAL PARAMETERS
. NO. DESCRIPTION #EAN 8 DEV. S . ERR. HIN HAX MEDIAKR N
- 1 DBAS-AIRSICKHESS INDEM-UW 15.3 12.2 2.2 3 45.0 10.5 32 ;
/ 2 BRAS-AIRSICKNESS INDEX--M 7.6 [ 1.3 8 25.9 5.9 32 ;
. 3 BAS-VOMITING INDEX-UM 8.5 1.8 2.1 8 33.3 . 8 32
X 4 BRS-VOMITING INDEX~--W 4.7 6.7 1.2 8 24.1 . 8 32 i
f 5 BAS-PERF.DEGRAD.INDEX-UWM 1.1 18.9 1.9 g 36.8 7.4 32 ‘
! 6 BRS-PERF.DEGRAD.INDEY~-V¥ 4.7 5.9 1.0 9 23.2 3.4 32
! 7 ADV-AIRSICKNESS INDEX-UM 11.4 14.8 2.7 % 55.6 5.9 38
} 8 ADV-AIRSICKHESS INDEX--W 5.1 7.4 1.4 8 25.9 2.2 39
g 9 ADV-VOMITING INDEX-~UW 4.8 8.2 1.9 B 44 .4 . 9 30 ‘
4 19 ADV-~VOMITING INDEX--W 2.9 4.9 .? 0 14.8 .9 38 ;
r {1t  ADV-PERF.DEGRAD. INDEX-UW 3.4 6.1 1.1 8 26.9 .8 30 ;
{2 ADV-~PERF.DEGRAD. INDEX--W 1.4 2.5 . 4 9 18.3 . @ 30
{3 FRS-AIRSICKHESS INDEX-UW 14.2 241 4,3 9 106.9 5.6 32 ‘
: {4 FRS~AIRSICKNESS YNDEX--M 2.8 17.1 3.0 @ 86.7 3.0 32 :
G {5 FRS-YOMITING INDEY.-UM 18.2 24.9 4.3 9 100.0 .0 32 :
" : {6 FRS-VONITING INDEX--W 5.6 14.9 2.6 8 66.7 .8 32
1?7 FRS~PERF.DEGRAYD. INDEX~UW 6.3 18.90 3.2 8 100.0 .0 32
18 FRS-PERF.DEGRAD. INDEX--WM 2.4 6.2 1.1 e 33.3 . 0 32
" 19 MEAN-AIRSICK INDICES-UM 13.7 13.2 2.3 2 49.6 7.6 32
; 20 MEAN-AIRSICK INDICES--M 6.9 8.4 1.§ 2 409.1 3.7 32
| 21 MEAN-YOMITING UNDICES-UWM 8.6 2.9 2.1 8 49.6 2.1 32
s 22 MEAN-VOMITING IMDICES--W 4.2 7.0 f.2 g 32.% . 9 32
LA 23 MEAN-PER.DEGRAD,INDICES-UV 6.8 8.6 1.9 8 3%5.9 3.3 32
24 MEAN-PER.DEGRAD.INDICES--¥ 3.0 3.9 . 0 14,9 .3 32
25 THSQE-MS HISTORY:, PART | 6.6 9.4 1.5 9 38.0 5.6 32
26 THSQ2-MS HISTORY. PARY 2 ?.3 8.3 1.8 g 32.0 6.8 32
27 THSQI-MS HISTORY. SUNM 13.9 141§ 2.9 .8 7.0 12.9 32 A
28 TSANX-STATE/ANX.QUEST. 31,4 8.@ 2.3 20.8 43.0 30.9 12 :
29 TTANX-TRAIT/ANX.QUEST. 26.7 3.2 .9 21.9¢ 32.8 27.% 12 !
38 TBVDIR-BVDT RATER 13.0 5.7 1.9 7.7 32.7 111 32
31 TBYDS-BVDT SELF-RATING 14.0 6.9 t.2 5.8 26.8 12.9% 32
32 TBYDP-BYDY POGST-RATING 5.% 12.2 2.2 .9 45,9 . @ 32
33 TevSP1-VVIT STATIC-RIGHT 123.1 5.1 1.4 112,00 129.0 126. 0 14
34 TYVSP2-VVIT STATIC-WRONG 2.9 4.8 1.3 e t7.0 .- 14
35 TUVSPI-VYVIT STATIC-OMIT .9 2.7 .7 .8 10.9 .8 14
36 TUVDP1-VYIT DYNAMIC-RIGHT 399.1 3%5.6 9.5 18.@ 122. ¢ %2.0 14
37 TYVDP2-BYNAMIC-MWRONG 8. 4 7.0 1.9 .8 28.8 7.5 14
38 TVYVDPI-VVIT DYNAMIC-OMIY 61.%5 37.8 10.1 1.0 114,98 61,0 14
39 TUVIR-YVIT RATER 18¢. 9 8.6 2.3 8.% 39.8 16.0 14
49 TYVIS-YVIT SELF-RATING 16.9 8.2 2.2 5.6 28.8 1% 9 14
41 TYVIP-POST-RAT' 4 5.7 8.9 2.4 .8 39.9 1.9 14
42 SUM BVDT (38+51432) 3z2. 6 19.4 3.4 15 @ 102.7 27.2 32
43 SUM VVIT (39+48+41) 39.7 22.1 5.9 1855 ?9.%5 135.9 14
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TABLE A-XII

Statistical listing of the flight response indices and laboratory test

scores for the sample NFO population receiving P-3 training in Squadron :
VP-30. 1

RESPONSE YARIABLE STATISTICAL PARAMETERS
NO. DESCRIPTION MEAN S.DEY. S.ERR. MIN HAX PMEDIAN N

1 BAS-AIRSICKNESS INDEX-UM 25.9 24.1 2.9 8 80.0 208.9 67

2 BAS-AIRSICKHESS INDEX--U 13.2 13.6 1. ? 8 6¢.8 1.1 67

3 BAS-VOMITING INDEX-UW 10.9 16.3 2.9 8 69.90 .0 67

4 BAS-VOMITING INDEX--W 5.8 9.6 i.2 8 33.3 . 9 67 ;
5 BAS-PERF.DEGRAD.INDEX-UM 12.2 21.7 2.7 ¢ 100.8 12.5 67

€ BAS-PERF.DEGRAD.INDEX--M g.6 11.9 1.5 9 60.90 4.2 67 ]

? RDV-AIRSICKHESS INDER-UW 2.4 5.1 .6 @ 23.5 .0 63 '
8 ADV-ATRSICKNESS INDEX--M .9 2.8 .3 e 9.8 . @ 6% .

9 ADV-VOMITING INDEX-UV . 8 . 8 . @ L .9 . 8 63 ;
{8 ADV-VONITING INDEX--M . @ . 9 .8 a8 .0 . @ 65 ;
{1 ADY-PERF DEGRAD.INDEX-UW .4 1.4 .2 L) 6.2 . @ 6% i
{2 ADV-PERF.DEGRAD.INDEX--U .2 .6 1 e 3.9 . @ 63

{3 FRS-AIRSICKNESS INDEX-UW 18.9 22.1 2.6 @ 180.8 16.7 71

t4 FRS-AIRSICKNESS INDEX-- 9.5 13.1 1.5 6 61.1 5.6 1 3
1% FRS-VOMITING INDEX-UW 5.3 13.3 1.6 8 66.7 . 0 71

{6 FRS-VOMITING INDEX-~W 3.0 8.7 i1.e g 38.9 .0 [}

{7 FRS-PERF.DEGRAD.INDEX«UW i1.2 19.3 2.3 8 100.9 .9 1 ‘
18 FRS-PERF.DEGRAD.INDEX-~-V 5.2 19.4 1.2 8 5%5.6 .9 71 )
13 MEAN-AIRSICK INDICES-UWM 16.2 14.9 1.7 8 60.0 13.3 71
28 MEAN-AIRSICK INDICES--W 8.0 8.3 1.9 9 37.0 3.9 71 :
21 MEAN-VOMITING INDICES-UW 5.4 8.7 1.9 e 3J0.0 .0 71 '
22 MEAN-VOMITING INDICES--V 2.9 5.3 . 6 g 20.8 . @ 71
23 MEAN-PER.DEGRAD.INDICES-UW 9.7 12.6 1.8 8 66.7 6.7 [} :
24 MEAN-PER.DEGRAD.INDICES--W 4.7 7.0 .8 e 38.5 2.2 71 i
2% THSQL-MS HISTORY. PART | 16.2 13.6 1.7 ¢ 82.% 4.5 61 '
26 THSQG2-MS HISTORY, PART 2 8.4 11.5 1.9 o 68.9 9.1 61
27 THSQR3I-MS HISTORY: SUM 18.6 23.4 3.9 .9 108.% 10.3 61 ‘
28 TSANX-STATE/ANX.QUEST. 31.9 18.5 1.9 2.0 357.0 29.@ 29
29 TTANX-TRAIT/ANX.QUEST. 36.2 5.7 1.1 20.8 41.0 30.0 29
3@ TBYDR-BYDT RATER i4.8 7.1 .9 7.2 37.3 12.3 61
31 TBYDS-BYDBT SELF-RATING 13.1 6.9 .9 5.8 34.0 14,0 61 !
32 TBVDP-BYDT POST-RATING 2.7 1é6.9 2.1 .8 9¢.9 1.0 59 ]
3 TYVSP1-¥VIT STATIC-RIGHT 122.1% 6.2 1.1 18%5.8 129.0 123. @ 29 1
34  TYVSPZ-YVIT STATIC-WRONG 3.1 4.7 .9 .8 18.0 3.0 29 !
35 TYVSP3-VVIT STATIC-OMIT 1.8 2.2 . 4 .8 7.0 .0 29 :
36 TYVDP1-YVIT DYNAMIC-RIGHY ?6.9 27.5% 5.1 22.8 126.0 76.9 29 .
37 TVVDPZ2-DYNAMIC-WRONG 9.4 6.3 1.2 .9 29.6 10.0 29 ‘
38 TYVDP3-YVIT DYNAMIC-OMIT 42.8 29.3 5.4 .9 185.86 43,0 29 7
39 TYVIR-VYYIT RATER 16.3 9.6 1.8 7.8 5.5 3.9 29 N
49 TYVIS-YVIT SELF-RATING 15. 4 7.5 1.4 5.0 33.86 15.8 29 k
41 TYVIP-POST-RATING 18.8 39.8 v.2 .9 188,80 4.9 29 4
42 SUM BVDT (38+31+32) 37.9 25.6 3.3 14.0 150.8 29.7 39 3
43 SUM VVIT (39+484+441) 5.3 47.4 8.8 15.0 214.8 350 29 !
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G TABLE A-XIII
!

i

A
{ VP-31.
L RESPONSE VARIABLE
{ NO DESCRIPTION MERN S . DEV.
- I BAS-~AIRSICKHESS INDEX-UW 29. 2 22.7
o 2 BAS-AIRSICKHNESS INDEX--M 13.7 11.85
) 3 BAS-VOMITING INDEX-~UY 12.6 185.6
4 BAS-VOMITING INDEX-~~U 6.9 9.3
5 BAS-PERF.DEGRAD.INDEX-UM 17.2 16.0
6 BAS-PERF.DEGRAD. INDEX-~W ?.9 8.0
? ADV-QAIRSICKHNESS INDEX-UW 3.0 6.2
8 ADV-AIRSICKNESS INDEXR-~-Y 1.3 2.7
! 9 ADY-VOMITING INDEN-UU - 1.7
, {® ADV-VOMITING INDEXN~--UW .3 .9
it ADY~PERF.DEGRAD. INDEX-UU .7 2.3
12 ADV-PERF.DEGRAD.INDEX--V .3 1.1
i 13 FRS~AIRSICKHESS INDEX-UM 12.9 14.1
14 FRS~AIRSICKMESS IHDEX~--¥ 6.0 7.4
| 15 FRS-VOMITING INDEX~UUW 3.7 9.4
16 FRS~VOMNITING INDEX~--W 2.1 5.7
1?7 FRS-PERF.DEGRAD.INDEX-UW €. 1 9.6
18 FRS-PERF.DEGRAD.INDEX~--V 2.8 4.9
{9 MEAN~AIRSICK INDICES-UW i6.1 11.7?
28 MEAN-AIRSICK INDICES--¥ 7.9 6.0
21 MEAN~VOMITING INDICES-UVY 6.0 t.6
22 MEAN“VOMITING INDICES--VW 3.3 4.3
23 MEAN-PER.DEGRAD.INDICES-UW 8.9 7.3
24 MEAN~PER.DEGRAD.INDICES-~W 3.9 3.7
2% TMSQLI-MS HISTORY: PART 1 11.4 110.7
26 THSQ2-MS HISTORY. PART 2 1.3 1.1
27 THSQ3-MS HISTORY, SUM 21.8 19.7
28 TOSANK-STATE-/ANX. QUEST. 32. 2 8.3
29 TTYANXK-TRAIT/ANX.QUEST. 30.1 6.4
30 TBYDR-BVDT RATER 13.7 4.9
31 TBVYDS-BVDT SELF-RATING 14,9 6.2
32 TBVYDP-BVET POST~-RATING 3.9 6.9
33 TIVSPI-VVIT STATIC-RIGHY 115.8 11.8
34 TYVEPZ-VYIT STATIC-WRONG 5.1 5.2
35 TUVSPI-YVIT STATIC-OMIT 4.1 8.7
36 TVYVDPI-VVIT DYNAMIC-RICHT ??2.2 28.3
37 TVVDP2-DYHAMIC-WRONG 8.7 4.8
38 TYVDP3-VVIT DYHAMIC-OMIT 43.1 38.2
} 39 TVVIR-VVIT RATER 172. 86 5.9
f 48 TYUVIS-VYVIT SELF-RATING 15. 9 5.8
41 TYVIP-POST-RATING {11.6 6.7
42 SUN BYDT (30+31+32) 32.8 13.6
| 43 SUM VVIT (39+48+41) 44. 6 21.8

i UW = UNWEIGHTED RESPONSE INDEX
, ¥ = WEIGHTED RESPONSE INDEX

| Statistical listing of the flight response indices and laboratory test

STATISTICAL PARAMETERS
HAX HEDIAN N
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TABLE A-XIV

Statistical listing of the flight response indices and laboratory test ;
scores for the sample NFO population receiving $-3 training in Squadron ‘

Vs-41,

:

g RESPONSE VARIABLE STATISTICAL PARANETERS

: HO. DESCRIPTION MEAN S.DEV. 8. ERR. MIN HAX MNEDIAN N
BAS-AIRSICKNESS INDEX-UW  13.8 12.5 2.1 @ 38.9 13.4 34
BAS-AIRSICKNESS INDEX--U 6.7 7.4 1.3 ¢ 23.5 4.6 34
BAS-VONITING INDEX-UV .7 8.2 1.6 ¢ 25.0 .8 34
BAS~VOAITING INDEX-~W 2.7 4.9 .8 8 16.7 .8 34
BAS~PERF.DEGRAD. INDEX-UV 9.4 10.4 1.8 @ 38.8 5.9 34
BAS-PERF.DEGRAD. INDEX-~V¥ 4.6 6.9 1.0 e 20.5 2.0 34
ADV-AIRSICKNESS INDER-UV 6.2 7.6 1.3 @ 29.4 953 33
ADV-AIRSICKNESS INDEX--W 2.8 3.9 .7 e 1%5.7 1.8 33
ADV-VOMITING INDEX-UW 2.3 4.8 .8 @ 17.6 .0 33 j
ADY-VOMITING INDEX--U 1.2 2.4 .4 e 7.8 .8 33 ﬂ
ABV-PERF.DEGRAN, INPEX-UW 2.9 5.8 1.0 8 25.0 .8 33 f
ADV~PERF . DEGRAD, INDEX--V 1.3 2.3 .S 8 14.6 .8 33 |
FRE-AIRSICKNESS INDEX-UV 11.5 2t.1 3.6 0 100.0 .8 34 1
FRE~AIRGICKNESS INDEX--W 4.7 8.5 1.5 e 33.3 .8 34 i
FRE~VOKITING INDEX-UW 2.7 9.6 1.6 8 40.9 .8 34
FRE~VOMNITING INDEX--U .9 3.2 .9 8 13.3 .0 34
FRE-PERF.DEGRAD, INDEX-UU 2.7 6.6 .1 9 20.0 .8 34
FRE~PERF.DEGRAD. INDEX~~V 1.8 2.3 .4 8 6.7 .0 34 ;
MEAN~AIRSICK INDICES-UW 18.2 18.2 1.8 @ 37.7 835 34
MEAN~AIRSICK INDICES--W 4.7 5.1 .9 ¢ 18.4 2.9 34
MEAN-VOMITING INDICES~UM 3.5 6.4 1.1 e 26.1 .8 34
MEAN-VOMITING INDICES--V 1.6 2.9 .5 @ 10.6 L@ 34
MEAN-PER.DEGRAD, INDICES-UW S.8 6.0 1.0 @ 18.6 2.7 34
MEAN-~PER.DEGRAD. INDICES--W 2.3 3.t .8 8 1.7 .9 34 |
THSQL~HS HISTCRY, PART 1 6.4 10.2 1.9 ¢ 33.8 .8 3 |
THSQ2-H8 HISTORY, PART 2 4.1 7.7 1.4 e 39.9 .83 .
THSQ3-HS HISTORY, SUM 1.5 16.4 3.0 .0 %56.6 3.0 3
TSANK-STATE/ANX Q78T 27.2 5.5 1.7 21.86 37.8 28.8 (1 ‘
TYANK-TRAIT/ANK. QUEST. 2.0 4.0 1.2 20.0 33.8 27,08 (i j
TBVDR~BYDT RATER 13.3 5.0 .9 7.7 25.3 1.7 32 ;
TBYDS-BYDT SELF-RATING 13.6 6.5 1.1 5. 28.8 12.0 32 ;
TBVDP-BYDT POST-RATING 2.4 6.0 1.1 .9 27.0 .8 3 :
TYVSPi-¥VIT STATIC-RIGHT 120.8 8.9 2.6 101.06 129.0 123. 0 12 ;
TYVSP2-VVIT S8TATIC-WRONG 6.2 6.9 2.9 e 22,0 5.0 12 f
TYYSPI-VVIT STATIC-OMIT 2.8 2.7 .8 .8 6.0 .8 12 L
TYVDPL-VVIT DYNAMIC-RIGHT 76.3 27.5 7.9 34.0 113.8 ?3.5 12
TYVDP2-BYNAHIC-WRONG 9.9 7.2 2.t .9 20,0 2.0 12
TUVDP3I-VVIT DYNAMIC-OMIT  42.7 2%.0 7.2 .9 81,8 43.8 12 ;
TYVIR-VVIT RATER 149 5.6 1.6 7.8 23.5 13.2 {2 :
TYVIS-VVIT SELF-RATING 13.6 6.5 1.8 6.6 25.8 16.5 (2 !
TYVIP-POST~RATING 5.2 8.7 2.% .0 30.86 1.5 12 '
SUM BYDT (3@+31432) 29.% 13.7 2.5 13.3 ge0.8 26.7 31 |
SUMH VYIT (39+48+41) 34.1 16.3 4.7 13.6 ?0.5 33.2 12 1
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APPENDIX B

Brief Description of Laboratory Tests Comprising the 1977-1978
Prototype Motion Sickness Senaitivity Test Battery
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Variable Symbol ¥

NG AT A L T R S 0, T

No. Code Test Description ;
L
i)
O 23  TMSqQl Two-part motion sickness history form describing motion LG
i ' 24 TMBQ2 sickness incidence and exposure level, TMSQl summar- 4°
; 25 ™SQ3 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 4
motion sickness experience following age 12 with the
same miniwum and maximum values. TMSQ3 1s the numerical
sum of the T™SQL and TMSQ2 scores. For details, see i;
Reason, J, T., An investigation of some factors contrib- '
uting to individual variation in motion sickness suscep-
tibility, ¥PRC Committee Report 1277, London: Ministry
of Defence, 1968.

G SRS

20  TSANX This State-Trait Anxiety Inventory is comprised of two

27  TTANX self~report scales. The State Anxiety scale (TSANY)
reqires the individunl to report how he feels at that
particular moment in time, while the Trzit Anxiety Scale
(TTANX) 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,
€. D., Gorsuch, R. L., and Lushene, R, E,, STAI Manual
for the State-Trait Anxjety Inventory. Palo Alto, CA:
Consulting Psychologists Press, 1970.

28  TBVDT Brief Vestibular Disorientation Test (BVDT) involving

29  TBVDR cross~coupled angular acceleration stimuli produced by
30 TBVDS paced head motions on a rotating chair, TBVDT denotes
31  TBVDP the time of day the test was given based upon a 24-~hour

dceimal clock. TBVDR is the test score given by the
rating panel and has a minimum value of 6 denoting no
motion symptoms and a maximum value of 60 denoting a
maximal motion sickness reaction, TImmediately 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 ohtained
from the subject 24 hours later and coded as TBVDP with
a minimun score of O 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 Symbol
No. Code Test Description

32 TVVSP1 These scores pertain to the task performance element of X

33 TWVSP2 the Visual-Vestibular Interaction Test (VVIT). The tasks

34  TVVSE3 involve the wvisual 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 responses.

35 TVVDPl The dynamic performance test scores TVVDPl, TVVDP2, and

36  TVVDP2 TWDP3 describe the same response scores recorded while

37  TVVDP3 the subject undergoes passive sinusoidal rotation. For
both the statlc and dynamic performance tests, the mini-
mum scores within a given response category are 0 and
129, respectively, with the further condition that sum |
of the correct, incorrect, and omitted scores must total !
129, For details, see Lentz, J. M,, Holtzman, G. L.,
Hixson, W. C., and Guedry, F. E., Normative data for two
short tests of motion reactivity. NAMRL-1243. Pensacola,
FL: Naval Aerospace Medical Research Laboratory, 1977.

38 TVVIR These scores pertain to the motion sickness symptom rat-

39  TyYVIS ing element of the Visual-Vestibular Interaction Test i
40 TG%IP (VWIT). TVVIR is the test score given by the rating

41  TVVIT 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., Immedliately following
. the VWIT, each subject rated his own reaction to the test,
which was coded as TVVIS, with a minimum score of 7 de-
noting no reaction and a maximum score of 70 denoting
; high reaction. A report of aftereffects was obtained ;
3 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- j
ministered based upon a 24-hour decimal clock., For :
details, see Lentz, J. M., Holtzman, G. L., Hixson, W. C., E
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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