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Abstract

This research explores the combined effects of Bhawna Yog, an innovative meditation approach, and
badminton as a fitness activity to enhance astronauts’ mental and physical well-being during extended
space missions. Conducted at the HI-SEAS base in Hawaii—home to NASA’s long-duration Mars ana-
log missions—this study evaluates how meditation and structured physical activities can mitigate the
physiological and psychological challenges astronauts face in isolated environments.

The meditation component, inspired by Jain meditation principles, integrates structured affirmations,
breathwork, and visualization techniques to enhance autonomic and psychological resilience. Prior re-
search on Bhawna Yog in analog missions revealed a 28% increase in energy and pleasantness levels
through mood mapping. To validate its efficacy, pre- and post-meditation assessments were conducted
on analog astronauts identified as Alpha, Bravo, Charlie, Delta, and Echo, from Belgium, Israel, In-
dia, and America. Results indicated a significant improvement in emotional regulation, stress reduction,
and overall psychological resilience. Participants reported a preference for morning meditation sessions,
which provided sustained daytime vitality and improved cognitive focus, while evening sessions enhanced
relaxation and sleep quality.

Complementing this, badminton was studied as an innovative fitness activity to address astronauts’
physical health, social interaction, and stress management. Experimental games conducted in lunar simu-
lation missions at HI-SEAS assessed mood fluctuations, energy levels, and psychological resilience. Find-
ings revealed that badminton increased pleasantness and energy levels while reducing stress and fatigue.
The study also explored adaptations for space environments, including the use of weighted shuttlecocks,
modified court dimensions, and specialized equipment to accommodate microgravity conditions.

A controlled study was conducted with 12 participants, divided into experimental (Bhawna Yog prac-
titioners) and control groups. The experimental group demonstrated significantly improved results in
Psychological Well-being (PWB) and Heart Rate Variability (HRV) tests, essential indicators of mental
and physical resilience. Additionally, chanting ’Om’ and breath regulation (pranayama) were found to
reduce stress and rejuvenate mental well-being, vital for astronauts coping with isolation and high-stress
conditions.

Results from this research have profound implications for both space and Earth-based applications.
These techniques not only enhance astronaut health for Moon, Mars, and deep-space missions but also
offer valuable countermeasures for mental health challenges on Earth. As humanity prepares for long-
duration space travel and future civilizations beyond Earth, integrating meditation and adaptive sports
into astronaut protocols could be pivotal for sustaining holistic well-being in extreme environments.



