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Predicting nausea using AI   
 
A new study shows that artificial intelligence may be able to predict an individual's susceptibility 
to nausea. 
 
Alex Jensen                                                                                                         
 
Nausea leaves individuals in pain, feeling weak, with little to no appetite, and often leads to 
vomiting. There can be several underlying causes for nausea, leaving many suffering from this 
discomfort.1 Nausea is an adverse feeling that some individuals are more prone to than others. 
This increased or decreased susceptibility to nausea may contain underlying biomarkers within 
the brain.2 This study investigates functional and anatomical biomarkers within the brain that may 
predict nausea susceptibility in individuals. This research is then applied to machine learning to 
investigate the possibility of computer programs predicting susceptibility or resistance to nausea.3 
The resulting model will then be able to assign nausea susceptible or nausea resistant to any 
individual accurately.  
 
There are many available treatments for nausea but knowing the cause of this nausea is essential. 
The knowledge of whether or not an individual is prone to nausea due to anatomical or functional 
differences in the brain allows a doctor to accurately treat nausea in a patient.4 Those susceptible 
to nausea require different treatment from those with underlying medical causes of nausea.5 
Machine learning used to predict nausea susceptibility will let doctors diagnose and treat nausea 
accurately. 
 
Machine learning allows researchers to use technology to find statistical patterns in data. This 
use of technology simplifies large sets of data and increases the scope and complexity of 
problems that can be solved through research.6 A machine can be trained to solve problems and 
analyze data quicker and easier than humans, broadening the amount of issues that can be 
solved, including nausea susceptibility.7 

 
28 healthy participants between the ages of 18-65 were used for assessing nausea. In order to 
induce nausea, participants wore MR-compatible goggles that would project a 10-minute video 
during an fMRI scan. This video was comprised of still images of a landscape, each tilted and 
rotated to simulate the perception of spinning about a tilted axis. This was shown to enhance and 
induce motion sickness. A second MRI was taken while the participants watched a single, still 
image; this was used as a control. Nausea was assessed using a 4-point visual analogue scale 
(VAS), where 1 means there are no symptoms of nausea and 4 indicates severe nausea8. Two 
questionnaires were also used, the motion sickness sensitivity score (MSSQ) and the motion 
sickness assessment questionnaire (MSAQ), to assess susceptibility to nausea and symptoms of 
motion sickness respectively.9  
 
Resting autonomic parameters, including heart rate, were established for the participants before 
MRIs were taken. Machine learning was used to identify regions of interest within the brain to 
extract data. Regions identified include the bilateral nucleus accumbens, the amygdala, caudate, 
hippocampus, pallidum, putamen, and thalamus. The hypothalamus, bilateral insula, bilateral 

 

  N E U R O A N A T O M Y  



 
 

 

 18 

 
                  CONVERSATIONS WITH A NEURON 

 
                  AUGUST 2020 | VOLUME 2 

orbitofrontal cortex and anterior (ACC), middle (MCC), and posterior cingulate cortices were also 
added for additional analysis. Computer programs were then used to identify statistically 
significant differences within these areas that are contingent on nausea severity, comparing the 
nausea-induced MRIs to the control MRIs of the participants. 
 
A model was created to predict nausea susceptibility using machine learning. This model was 
designed as a binary, giving results of either 0 or 1. A 0 indicates nausea resistance in an 
individual while a 1 indicates nausea susceptibility in an individual. Neuroanatomical features, 
connectivity features, and autonomic (parasympathetic and sympathetic) features are used to 
predict nausea susceptibility.10 These steps are summarized in figure 1 below for reference. 
 

Figure 1: This image describes the process by 
which machine learning was used to predict 
nausea susceptibility. Questionnaires were 
used to assess nausea susceptibility in 
participants before MRI scans are taken. While 
the MRI scans were being taken, participants 
watched a nausea-inducing video and later 
watched a stable video as a control. MRI 
scans were then analyzed using computer 
programming to identify differences in the 
nausea susceptible brain. This information was 
used to teach a computer how to identify an 
individual susceptible to nausea versus an 
individual resistant to nausea. Machine 
learning was then used to predict an 
individual’s susceptibility to nausea. 
 
 

From this research, it was found that the MSSQ score was not an effective predictor for nausea 
sensitivity. The MSSQ score showed no significant correlation with the VAS score or the MSAQ 
score. This means that, in response to this stimulus, the MSSQ score was a poor predictive 
measure for nausea severity in the participants. In regard to these results, the VAS score is used 
as an effective prediction for nausea. The severity of the VAS score during the fMRI showed a 
significant correlation with sympathetic and parasympathetic activity, showing the ability of VAS 
to predict an individual’s nausea susceptibility. 
 
The model for machine learning was trained using 70% of the susceptibility data and obtained an 
accuracy of 80% when predicting nausea susceptibility in this data set. The model was then used 
to predict nausea susceptibility of the remaining 30% of the data. The model was able to 
accurately assign nausea susceptibility or resistance to 100% of the individuals in this remaining 
section of data when compared to the respective individual’s VAS score.  
 
Small anatomical and functional differences in the brain can correspond to struggles in daily life, 
as seen through susceptibility to nausea. Research in nausea susceptibility is needed in order to 
fully understand the inner workings of the brain.11 This research uncovers underlying differences 
that impact an individual’s life and physical comfort by affecting susceptibility to nausea. This will 
lay the foundation for understanding the causes of nausea susceptibility and resistance.  
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