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INTRODUCTION

» Motion sickness (MS) is a common occurrence among military aviators.

«  Symptoms include:
 epigastric awareness
* Nausea
 Pallor
» Sweating
 Salivation
» Fatigue

«  Symptoms represent a potential threat to readiness, mission success,
and flight safety."

« Autogenic Feedback Training Exercises (AFTE) is a validated training
method used to mitigate adverse symptoms exacerbated by motion
provocative environments?.

T-6A Texan Il courtesy of Naval Technology

 AFTE teaches subjects to voluntarily control their autonomic
physiological responses experienced during MS2.

» This study investigates the efficacy of a modified 2-hour version of AFTE
]9n mitigating motion sickness and their relationship with individual
actors.
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https://usaf-my.dps.mil/personal/tayton_hess_ctr_us_af_mil/Documents/Documents/All%20things%20AFTE-AFTECH/T-6A_B%20Texan%20II%20-%20Naval%20Technology.html

BACKGROUND

It remains unknown the extent to which individual factors (e.g.,
personality, interoception ) influence AFTE training outcomes.
DRY MOUTH EMOTIONS
* Interoception, the ability to sense one’s internal bodily signals
(vasodilation, heart beats, etc.), may play an important role in AFTE
training outcomes. ol
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 Interoception Accuracy (lA) is a component of interoception used to

auge one’s interoceptive ability3. FULL
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» Research suggests that there are individual differences in interoceptive
ability*+° as individuals show a high degree of variability in scores.

Interoception signals courtesy of EaseNutritionTherapy

« Empirical support for the association among IA, personality factors, and
state-like traits has been inconsistent+5.
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https://easenutritiontherapy.com/what-is-interoceptive-awareness/

METHODS

* 29 participants took part, 16 used for statistical analysis

es

Heartbeat Monitoring Task (HMT):

» A measure of Interoception Accuracy

» Counted vs. Recorded heartbeats

 Contains a training trial, and 4-time varying trials

* Big Five Inventory (BFI)
Qe © State-Trait Anxiety Inventory (STAI)

« Subject is blindfolded and follows head tilt directions

SOCULCEN . MS symptoms rated every 5-min. during test using Graybiel Diagnostic criteri

+ Baseline test

* Initial speed set at 6 rpm, incremented by 2 rpm at 5-min intervals

Chair Test a
SRS « Tests terminated when subjects reached severe malaise (8-15pts)

NAMRU-D Photo
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METHODS CONT.

* 4 days of 30-minute sessions
» Each session included ten 3-minute trials alternating e ————
between relaxation and arousal a2 i S =

AFTE
Training

Heartbeat Monitoring Task:

* Objectively measure |A

» Counted vs. recorded heartbeats
* 1 training, 4-time varying trials

N -l -l -I
. _Initial seed set at 6 rpm, incremented by 2 rpm at 5-min - - -l -
: . gtzeb;:ltsis blindfolded and folloyvs hee?d tilt direcfcions -I -l -I -i
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* Tests terminated when subjects reached severe malaise / - — - -
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RESULTS

Pre-Test vs. Post-Test Motion Sickness Tolerance

Pre-Test (No AFTE): Participants rode for an average of 125.75 700

rotations prior to AFTE intervention (SD = 124.08). 2(5)8 .
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Post-Test (2-hrs. AFTE): Participants rode for an average of 244.75
rotations after AFTE intervention (SD = 310.62).

Number of Rotations M SD

Pre-Test (No AFTE) 125.75 124.08

Post-Test (2-hrs. AFTE) 244.75 310.62

Post-Test — Pre-Test (Number of Rotations)

Wilcoxon signed-rank test: Z =82, p <.05, n = 16, Hedge’s g = 0.44 Note: Dots indicate Change in individual Pre- to Post-test motion sickness
tolerance measured as number of rotations. Line inside box indicates median;
bottom and top of box indicate 25t and 75t percentiles; whiskers indicate outlier
bounds according to Tukey fences.
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RESULTS CONT.
Personality Measures — Correlations Matrix

Variable M SD  Trait Anx State Anx Pre State Anx Post BFI Ext BFI Agr  BFI Consc  BFINeur  BFI Open IA Score Pre IA Score Post
Trait Anx 29.50  8.15

State Anx_Pre 2744  7.80 0.79%**

State Anx Post  26.31 4.35 0.36 0.37 -

BFI Ext 59.38 17.46 -0.45 -0.45 -0.48 -

BFI Agr 77.60  9.38 0.20 -0.07 0.21 0.03

BFI Consc 75.52  11.75 -0.26 -0.16 0.07 -0.06 -0.15 -

BFI Neur 27.15 21.49 (.84%** 0.54* 0.38 -0.44 0.05 -0.41 -

BFI Open 68.28 10.32 -0.28 -0.43 -0.04 0.53* 0.13 0.12 -0.18 -

IA Score Pre 0.63 0.17 -0.29 -0.25 -0.60* 0.20 -0.26 -0.13 -0.33 -0.32

[A Score Post 0.68 020 -0.26 -0.18 -0.62% 0.19 -0.63** -0.26 -0.08 -0.16 0.74** -

*p <.05. **p < .01. *™*p < .001. Note: No p value corrections have been applied.
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RESULTS CONT.

Demographicsfor IA Groups

IA Group N (females) N (males)  Age Mean Age SD Back Transformed Post-Test Performance by IA Group

Low 4 4 30.75 7.57 o

High I 7 32.13 6.66 . Mean
IA groups determined according to a median split of Pre-Test (No AFTE) IA 3001 T 195% ClI

Scores.
250

Adjusted Means of Ln(Post-Test Performance) — Back Transformed 200+ -1 ¢

95% Confidence Interval

Post-Test Num. of Rot. — Back Transformed

150
IA Group Adjusted Mean Lower Bound  Upper Bound | *
Low 122.36 73.63 203.16 100 T
High 177.86 107.02 295.30 504 -
After adding pre-test number of rotations, age, and sex as covariates, |IA was .

unrelated to number of rotations post AFTE intervention F(1, 11) =1.10, p = .32. Low High

IA Group

HUMAN PERFORMANCE IN EXTREME ENVIRONMENTS



DISCUSSION

« A modified 2-hour AFTE intervention is effective at mitigating motion sickness.

« While Pre and Post |A is negatively related to Post-State Anxiety, it was not related to
Pre- State Anxiety.

 Interoception Accuracy does not predict performance in the rotating chair.
« We concluded that neither interoception ability nor a variety of personality

characteristics had no effect on training. Accordingly, Autogenic Feedback Training
Exercise is equally beneficial for all at combating motion sickness.
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