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INTRODUCTION: Crewmembers of future space exploration missions will face many challenges associated with living and working in extreme conditions for prolonged periods of time. Thus, it is imperative to understand how spaceflight hazards impact mood and affect, cognitive functioning, and ultimately, operational performance. The Human Factors and Behavioral Performance Exploration Measures (HFBP-EM) suite is a set of standardized measures used to assess behavioral health and performance related to future exploration class space missions. HFBP-EM includes the Profile of Mood States (POMS) as a self-report measure of psychological distress, and the Robotic On-Board Trainer (ROBoT) as an operationally relevant task that simulates the capture and grappling maneuvers required to operate the Canadarm2 on the International Space Station. Although previous space analog studies have demonstrated fluctuations in mood and affect ratings assessed by the POMS (Basner, 2014), no studies to date have examined impacts on operationally relevant tasks. Here we investigate the relationship between POMS ratings and performance on the ROBoT task in space analog settings. 
METHODS: HFBP-EM were collected from 32 astronaut-like individuals (mean age: 38.53, SD = 7.15; 31% female; 84% with advanced degrees) during Human Exploration Research Analog (HERA) campaigns 4 and 5. The HERA is a high-fidelity isolated, confined, and controlled habitat designed to simulate future exploration class spaceflight missions. Each campaign consisted of four 45-day missions with 4 crew members each. All crewmembers submitted daily POMS ratings and performed the ROBoT task twice weekly. POMS subscales were generated for anger/hostility, confusion/bewilderment, depression/dejection, fatigue/inertia, tension/anxiety, and vigor/activity. Linear mixed models examined the relationship between each subscale and ROBoT overall approach and time (in seconds) to successful completion. All models were nested within person to allow for random slopes and intercepts and included campaign, task difficulty, time, and a time-by-subscale interaction to account for between campaign differences (i.e., sleep restriction) and practice effects. 
RESULTS: Crewmembers rated fatigue/inertia highest (M = 3.18, SD = 4.13), followed by confusion/bewilderment (M =0.72, SD = 1.34), tension/anxiety (M = 0.51 SD = 1.33), anger/hostility (M = 0.36, SD = 1.18), and depression/dejection (M = 0.26, SD = 1.09). Average vigor/activity was 6.55 (SD = 5.04). Models predicting ROBoT time to completion revealed a significant interaction between days in-mission and negative affect, including tension/anxiety (β = -0.05, p < .001),  depression/dejection (β = -0.08, p < .001), anger/hostility (β = -0.10, p < 0.001), fatigue/inertia (β = -0.02, p < 0.001), and confusion/bewilderment (β = -0.07, p < .001). Specifically, the improvements in ROBoT completion score over days in mission increased with greater POMS ratings of distress. Better scores on ROBoT overall approach was associated with more days in mission and lower ratings of vigor/activity (β = -0.59, p = .003) only.
DISCUSSION: Crewmember ratings of negative affect were generally very low. Nevertheless, results indicate that changes to operationally relevant performance may be observed even at very mild levels of psychological distress in space analog settings. Notably, astronaut-like individuals who self-report mild elevations in distress appear to emphasize performance speed, without an overall cost to accuracy, during operationally relevant tasks. These results present preliminary evidence suggesting cognitive resilience in astronaut-like individuals. Further analyses will examine relationships between POMS surveys and cognitive performance.
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