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Abstract

Stress adaptation 1s a dynamic process through which individuals respond to, regulate, and recover
psychologically from stressful experiences. However, there remains a need to understand stress
adaptation by integrating affective, behavioral, cognitive, and physiological processes across both
chronic and acute stress contexts. Drawing on predictive modeling, multilevel analyses, symbolic
regression, causal discovery, and experimental validation, these three studies provide converging
evidence that positive stress adaptation arises from multisystem, time-sensitive processes. Affect
dynamics and routine organization emerged as promising targets for clinical translation, while low
physiological reactivity and rapid recovery may represent adaptive responses to everyday acute
stressors. These short-term physiological patterns may be one pathway through which affective,
cognitive, and behavioral resilience factors support long-term mental health. The findings also
identified stress-related processes across neural, cardiac, and respiratory systems, as well as their
complex interactions. These results have implications for accurate stress-state prediction and
precision intervention. Together, these studies propose a precision-intervention framework for
positive stress adaptation by helping identify who may be vulnerable to maladaptive responses,
when support may be needed, and which targets may be useful.
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