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Abstract—Music has been historically reported in spaceflights as inducing on astronauts positive psychological and 
physiological effects in a similar manner to Guided Imagery, a technique often used by professionals in multiple settings 
such as sports, to reduce stress and anxiety, and improve focus prior to or during an activity, Listening to music has also 
been reported by trained spaceflight crews during their pressurization checks of the vehicle prior to launch. Once 
launched they encounter hypergravity conditions that put physiological and psychological stress upon the body, however, 
it is not documented the effect of this practice of listening to music acts to reduces stress. With commercial spaceflight 
tourism on the horizon, where a wider population will be exposed to these larger hypergravity stresses for longer periods 
of time, the potential for non-invasive countermeasures to reduce possible stress would be advantageous. The aim of this 
study was to understand if music could be used during hypergravity stress to induce a positive psychological state and 
reduce markers of physiological stress. The experiment was kindly supported by the European Space Agency (ESA) 
Education Office and the German Aerospace Center (DLR) as part of the ESA Spin your Thesis – Human Edition 2018. 
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I.  INTRODUCTION  AND METHODS 
According to the established experiment’s protocol on the Short Arm Human Centrifuge (SAHC) at DLR, we based on the 
principles of The Bonny Method (GIM) used in Guided Imagery using music selection as a stimulus instead of an image. 
Music was devised for use during a controlled hypergravity environment of 1Gz and 1.5Gz. Questionnaires were applied 
on the selection aiming to approach the subject’s musical and psycho-cultural profile. 11 subjects volunteered for the study 
and were split into two groups according to their music styles affinity (with music [n=6] and without music [n=5]. 
Psychological POMS tests and physiological markers including muscles tone (MyoTone Pro), galvanic skin resistance and 
stress hormones cortisol/cortisone measurements were performed before, during, after each centrifuge and compared 
between groups. According to the music period, harmonic, rhythmical character/ density and subjects preferences, two 
music samples were selected, edited and played separately on each centrifuge for 5 minutes. The first music sample a 
documentary soundtrack and the second music sample a slow movement (adagio molto e cantabile) from a classical 
symphony, both samples written in the key of B flat major containing harmonic modulation sequences from the classical, 
romantic and xx. century musical periods, including strings acoustic instrumentation in the classic orchestral formation and 
electronic instruments/effects. 

Figure 1: Comparison of muscle properties in the control group 
(n=5 ; without music) to the music group (n=6 ; in green). 
Oscillation Frequency (in Hertz), before (Pre) after 1G and after 
1.5G Mean +/- SEM, each value is the mean of left and right 
sides per subject. Significant P value when *p<0.05.  

II. RESULTS  
Psychological POMS (profile of mood states) tests and music 
pleasantness questionnaires results in the Music group 
participants showed a pleasantness tendency to prefer slower 
rhythmic and lower rhythmical density music such as the slow 
classical symphony movement. After the two centrifuges, music 
pleasantness questionnaire revealed that 2/5 preferred the 
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documentary soundtrack and 4/5 preferred the classical slow movement. One of the subjects has remarked to strongly unlike 
the slow classical’s composer on the pre-centrifuge questionnaires, curiously, the subject has found pleasant both samples 
after the centrifuge. The music group has decreased psychological tension levels from “43” points before the spin to “18” 
points after the spin marking a decrease of 25 points in comparison with the control group with “33” points before the spin 
and “23” after the spin marking a decrease of 10 points. Only the control group without music have included a subject who 
has increased psychological tension after the two centrifuges. Muscle tone (Myoton pro) results in music group have sown 
especially in the masseter muscle a tendency to decrease after the musical intervention. The masseter was physically the 
closest measured muscle to the music stimuli. According to the other two participating teams protocol, after each music 
sample, the subjects performed 5 minutes of squats exercises that may have influenced the results. Subjects that experienced 
hypergravity with music were less stressful or a least without significant differences in tension points and showed a 
tendency to decrease the stress. Galvanic skin resistance and hormonal tests are currently under treatment due to their 
complexity and data amount. 

 

III. CONCLUSIONS 

Hypergravity and music have affected all the psychological and physiological parameters. Music has decreased the stress 
feeling in this extreme environment, however, further experiments could provide significant outcomes statistically. It is 
proposed to test music intervention adapted to parabolic flights (hypergravity vs. microgravity), analog simulations or 
under permanent microgravity. Further studies may consider to include a wider historical musical selection for a longer 
time and the psycho-physiological measurements of instrumental practice. The continuation of music research in space 
could conduct to select music periods/styles that are specifically useful to control mood states, avoid sleep disorders, 
extend/improve mental and physical performance on astronauts. In long-term spaceflight music therapy could be one of the 
most important psycho-physiological countermeasures. 
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