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A B S T R A C T  

In this study, we introduce a new parameter, k > 0, to establish a generalized chi-square distribution. We 

discuss some of the distribution's features, such as the moment-generating function and characteristic 

function in terms of k. The circadian clock is a self-sustaining time-keeping mechanism that regulates 

behavioral, biochemical, and physiological rhythms. Stress is connected with an increase in the 

glucocorticoid cortisol in humans and is thought to be a major component in the genesis of many mental 

health issues. Depending on the subjective experience of chronic stress, acute psychosocial stress alters 

the expression of hPER1 and hPER2. We use the chi-square distribution model to investigate the effect 

of acute stress on the gene expression levels of these two genes, which differ significantly between patients 

with high chronic stress and those with low chronic stress. Finally, we infer that the application element 

coincides with a mathematical model. In the future, this work will be useful in the medical profession. 
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