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ABSTRACT

Space travel has long fascinated humanity, but poses significant risks to human 
physiology, including the nervous system. Neurological integrity, vital for managing 
the complex visual and motor interplay in space, is compromised during space-
flight. The brain and vestibular organs are particularly affected as they must adapt 
to different phases of space travel. One major concern is spaceflight-​associated 
changes in brain white matter and intracranial fluid redistribution. Astronauts may 
experience both short-​ and long-​term effects, such as space motion sickness, spa-
tial perception loss, neuro vestibular anomalies, impaired sleep and wake cycles, 
altered mood and attention, spaceflight-​associated neuro-​ocular syndrome (SANS), 
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and increased risk of brain malignancies and neurodegeneration. Gaze stability, 
essential for operating spacecraft controls, is compromised by high acceleration 
and vibration during ascent. This chapter outlines neurological concerns during 
spaceflight and discusses potential countermeasures, including lower body negative 
pressure for SANS.

INTRODUCTION

Life has been wired to exist within the narrow canopy of the biosphere. However 
human beings, through relentless efforts and fueled by the quest for the unknown 
have developed protective gears and equipment that have helped them to explore 
unknown horizons denying the vertical limits of ~16,500 feet above sea level (a.s.l). 
However, when reaching such limits it requires adaptation at both physiological and 
psychological levels to stretch the limits of survivability (Kourtidou-​Papadeli, 2021). 
Nevertheless, humans have stretched their domain of existence to a wider larger 
environmental condition. However, setting foot and being stable in an environment 
completely beyond physiological standards, in the so-​called ‘extreme flights’, is 
challenging, as evidenced by a plethora of issues such as excursions due to pres-
sure, respiratory changes in controlled breathing sources, and the requirement of 
supportive systems for survival (Tays et al., 2021). Moreover, the clinical problems 
related to space travel are so complex, that the commonality of symptoms in many 
cases makes the differential diagnosis challenging. Thus, the clinical features that 
are unique to space travel, abbreviated as RIDGE [Figure 1], should be addressed 
in light of physiological (such as neurological), neurolo and psychological adapta-
tions when adapting to such alterations (Cranford et al., 2024; Abade, et al., 2024; 
Asrar et al., 2021).



 

 

28 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/space-travel-and-the-nervous-

system/367463

Related Content

Factors Influencing Passenger Choice in a Multiple Airport System
Jing Yu Panand Dothang Truong (2021). Research Anthology on Reliability and

Safety in Aviation Systems, Spacecraft, and Air Transport (pp. 1423-1436).

www.irma-international.org/chapter/factors-influencing-passenger-choice-in-a-multiple-airport-

system/263221

Airport Enterprise Service Bus with Self-Healing Architecture (AESB-SH)
Issam Al Hadid (2011). International Journal of Aviation Technology, Engineering and

Management (pp. 1-13).

www.irma-international.org/article/airport-enterprise-service-bus-self/58942

Decision Making in Complex Environments
Kevin M. Smith (2021). Research Anthology on Reliability and Safety in Aviation

Systems, Spacecraft, and Air Transport (pp. 453-466).

www.irma-international.org/chapter/decision-making-in-complex-environments/263176

The Health of Female Astronauts: Understanding the Risks and Building

Strategies for a Safe Journey for All
Priscila Correia Fernandes, Adriana Ávila Almeida, Mônica Elizabeth Rocha de

Oliveira, Esther Angélica Luiz Ferreira, Cristina Ortiz Sobrinho Valete, Thais Soares

Costa, Ana Clara Coelho, Maria Beatriz Fiorin Sousa Barrosand Liana Kalczuk

(2025). Innovations and Challenges in Space Medicine and Healthcare (pp. 297-324).

www.irma-international.org/chapter/the-health-of-female-astronauts/367464

Innovation Dynamics in a Monopsony Structure: Insights Based on a

Simplified Model of the European Space Sector
Nikolaos Smyrlakis, Leopold Summererand Loretta Latronico (2011). International

Journal of Space Technology Management and Innovation (pp. 24-43).

www.irma-international.org/article/innovation-dynamics-monopsony-structure/55088

http://www.igi-global.com/chapter/space-travel-and-the-nervous-system/367463
http://www.igi-global.com/chapter/space-travel-and-the-nervous-system/367463
http://www.igi-global.com/chapter/space-travel-and-the-nervous-system/367463
http://www.irma-international.org/chapter/factors-influencing-passenger-choice-in-a-multiple-airport-system/263221
http://www.irma-international.org/chapter/factors-influencing-passenger-choice-in-a-multiple-airport-system/263221
http://www.irma-international.org/article/airport-enterprise-service-bus-self/58942
http://www.irma-international.org/chapter/decision-making-in-complex-environments/263176
http://www.irma-international.org/chapter/the-health-of-female-astronauts/367464
http://www.irma-international.org/article/innovation-dynamics-monopsony-structure/55088

