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Introduction:  This project was completed as part 

of the requirements for graduation at STAR Academy at 

The Arecibo Observatory as a high school level 

investigation with the purpose of exposing students to 

real scientific research. The main goal for this project 

was to explore the effects of increasing the amount of 

time in space missions on astronauts’ cognitive 

functions. Humans have never been able to travel farther 

than the moon in a space shuttle. The longest single stay 

in low earth orbit (LEO) ever recorded is approximately 

437 days. Meanwhile, scientists estimate a trip to Mars 

to take between 18 to 20 months or even 3 years. Surely, 

space agencies have been able to design much safer 

shuttles, space suits, and health regimens to ensure that 

the health of the astronauts and the quality of their work 

is not at risk. From past and current space missions, it is 

known that the space environment can have an impact 

on an astronauts’ well-being. Even though astronauts 

must complete a training regimen to be sent to adapt to 

the space environment, some factors in space cannot be 

simulated or tested easily, such as radiation. Aside from 

this, they train arduously to maintain adequate health. 

However, once in space, the elongated period (6 months 

or more) of exposure to radiation and microgravity 

could possibly have a deep impact on the astronauts’ 

overall well-being.  

Effects of Radiation and Microgravity: With a 

high enough dosage of cosmic radiation, astronauts can 

experience a deterioration in vision, cardiovascular 

health, and can have an increased risk of cancer. 

However, there is not enough evidence within long-term 

research to suggest that radiation is as much of a threat 

as microgravity in terms of immediate effects. 

Astronauts who spend months on the ISS face long-term 

exposure to microgravity. Some perceptual skills such 

as attention, spatial orientation, recognition, perception, 

and representation are affected by microgravity [1], 

which can possibly lead to a decrease in the 

performance of tasks. Some astronauts who have 

resided in the International Space Station (ISS) have 

also reported a loss of eyesight. This can be a result of 

increased intracranial and intraocular pressure, caused 

by microgravity. Apart from this, it is yet to be 

determined whether other factors such as elevated blood 

pressure, impaired heart rate, breathing patterns, and 

psychological issues are weakened by microgravity or 

other space components [2].  

The brain, being a complex structure itself, also 

undergoes a period of change and restructuring in a 

micro-gravity environment with an increased exposure 

to radiation. Our project explored the effects of 

spaceflight on the cognitive functions of astronauts by 

analyzing data collected by the CDC, NASA, other 

space agencies, and other sources that have studied the 

Apollo 14, Skylab 4, and ISS missions. In figure 1 we 

observe the radiation career exposure limits from NASA 

[3]. 

 

 
Table 1: Radiation Career Exposure Limits for NASA 

Astronauts by Age and Gender 

  

After conducting a literature review, we estimated 

the amount of radiation astronauts will receive on a 3-

year mission to Mars using linear regression, and data 

on the amount of received radiation dosage levels 

provided by NASA for the Apollo 14, Skylab 4, and ISS 

missions. It was determined that astronauts on a 3-year 

mission to Mars would experience an approximate 

radiation dosage of 747.92 mSv. 

 

 
Figure 1: Radiation vs. Amount of Time in Space 

 

Although astronauts are inherently at a higher risk of 

developing cancer and cardiovascular disease from their 

increased exposure to radiation, there is no significant 

evidence to suggest that they face higher mortality rates 

consequently when compared to the general population. 

Due to this, we sought to assess the risk of astronauts 

dying from cancer and cardiovascular disease. We 

reviewed a NASA report in which astronauts were 

selected from 1959–1969 and followed until death or 

February 2017, with 39 of 73 individuals still alive at 

that time [4]. The purpose of this analysis was to explore 

if there was a correlation between radiation exposure in 

space to the death of astronauts by cancer, 

cardiovascular disease, or other diseases. To be able to 

compare, data from the CDC for the portion of white 
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males in the U.S who died from cancer and 

cardiovascular disease in 2017 was collected. In table 2 

we observe such data.  

 

 
Table 2: Reported Deaths by Cancer, Cardiovascular 

Disease, and Other Disease / Accidents. 

 

Interestingly we only see an increase in percentage 

of deaths in the “other” category, which includes 

accidents & other diseases. The data from this table does 

not show that astronauts have an increased risk of dying 

from cancer or cardiovascular disease. The main factor 

which separates this sample of astronauts from the 

general population is their strict nutrition and exercise 

regimen even post-flight, supporting the belief that 

training and exercise is effective when reducing the fatal 

effects of cancer and cardiovascular disease. 

Conclusion: Our project results partially support the 

original hypothesis. Although astronauts are at a higher 

risk of developing cancer, cardiovascular disease, and 

other conditions due to the increase exposure to 

radiation, there is no overwhelmingly convincing 

evidence that this results in higher mortality rates for 

astronauts or severe impairment of cognitive abilities 

post flight. It is still uncertain if an increase in radiation 

exposure to 747.92 mSv, as estimated for a three year 

mission to mars, could have more prominent effects on 

astronauts.  Microgravity does affect the cognitive 

functions of most astronauts during the first week of 

spaceflight. However, increasing the amount of time 

residing in the microgravity environment will not 

permanently affect these functions, since the central 

nervous system adapts rapidly to this environment. 

Physiological functions can be severely affected by the 

microgravity environment in long duration spaceflights 

and can lead to deteriorating effects on cognitive 

functions indirectly during a space mission. 

Psychologically, microgravity does not negatively 

impact crew member’s emotions and mental health. 

Stress, isolation, and workload are factors that can 

impact an astronaut psychologically. Once astronauts 

return to Earth, post-flight recovery is necessary to 

readapt to Earth’s gravity and restore neurological 

functions.  
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