EVALUATION OF MOTION SICKNESS COUNTERMEASURES
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Retrospective Data Mining

Background Motion Sickness Reporting

Motion sickness induced during and following Countermeasure efficacy can be evaluated from We have been summarizing medical reports of both
g-transitions can pose operational concerns and motion sickness symptom severity ratings using both inflight space motion sickness and postflight terrestrial
requires mitigation to optimize crew performance. Our  medical and research data sets. The graph below readaptation motion sickness (TRMS) following
overall goal is to characterize the effectiveness of demonstrates the relationship between a single landing using data from both Shuttle and ISS
motion sickness countermeasures to improve inflight Subjective Discomfort Rating score (0-20 range, often missions. Based on our initial analysis from data
and postflight recovery for future space travelers used with research studies such as Spaceflight obtained from the Longitudinal Study of Astronaut
across various vehicles. This involves implementing Standard Measures, Oman et al., 1986) with the Health (LSAH) data archive, there was a significant
motion sickness questionnaires during Spaceflight Pensacola Diagnostic Index (PDI, Guedry et. al., increase in TRMS following longer Shuttle flights (>10
Standard Measures as well as retrospective data 1968) which is similar to the multisymptom scales days) compared to shorter flights. This finding is
mining of medical records. We are also conducting used in medical operations (Gleed et al., 2025). relevant for upcoming Artemis missions which will
controlled laboratory experiments of sensory These data were obtained across two laboratory have longer microgravity transits to the lunar surface
augmentation as a potential non-pharmaceutical studies where both scores were obtained (>10 days) than encountered during Apollo (average
countermeasure for sensorimotor alterations. concurrently. The Spearman rho was 0.70 (p < 0.001). 4.5 days).
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Sensory Augmentation Symptoms included in the survey as well as prior
We previously medical operations records can be grouped in four Forward Work
demonstrated that categories: gastrointestinal & nausea, pe : .
Sensory Augmentation : , sopite-related alterations in (1) We plan to deliver a wearable tactor belt that can
delayed motion sickness 3 arousal and central. The table below highlights how provide attitude and heading feedback for both
onsét during simulated ¢ these symptoms have been used with PDI to quantity  capsule operations to mitigate motion sickness and
capsule wave motion an overall malaise score (italics indicate symptoms balance exercises to enhance recovery following
(Bollinger et al, 2023) used in prior space flight medicine records). g-transitions.
: Category Slight Moderate Severe (2) The motion sickness questionnaire has also been
™ [Nausea syndrome Epigastric Nausea (4-8) | Vomiting or incorporated into Spaceflight Standard Measures and
Pharmaceutical ™™ e e | B 1. retching (16) CIPHER Vestibular Health experiments for use on the
| 2) International Space Station and early Artemis
Pharmacueticals C_an Salivation (need to First noticeable | Pronounced (4) | Excessive (8) MISSIONS.
have a delayed efficacy swallow) (2) (3) Summarizing medical reports of both inflight space
until therapeutic plasma ¢ >xin color flushing (1) | Pallor (2-4) | Ashen (5) motion sickness and postflight terrestrial readaptation
evels are obtained due ¢ >eetng oy oo | e sweating | Profuse (6) motion sickness (TRMS) following landing will be
ﬁgllgl\c/)v?r:/alé\adbrwiys tration Drowsiness Less responsive | Sluggish (4) | Lethargic (8) used to evaluate the efficacy of the medications used
(Wood gt al, 2024). T menzsm Imél"”,iéii’,trat,-o,, &) and develop clinical practise guidelines.
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Time (min) system Astronaut 222:647-654. [4] Bollinger AM et al. (2023) HRP IWS. [5] Wood SJ et
A wearable Sensory Augmentation device may _Disorientation al. (2024) HRP IWS. [6] Gleed S, Omengan K, Wood SJ (2025) in prep.
improve the efficacy of treating motion sickness IF;?)': e ’;’e;dif:;(l) — e Acknowledgements: This work is supported by the NASA's Human Research
during capsule operations by delaying symptom sum of individual i p severe, >16 Wafa Talym with the Lifefime Surveliance of Atronaut Health for her o
onset until therapeutic drug levels are obtained. symptom scores frank sickness contributions in classifying the medical records.




