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The relationship between psychological state and physiological activity constitutes one of the central issues in health psychology and behavioral medicine.  It is well established that the mechanism through which psychological state influences physical health is physiological regulation.  The concept of allostatic load is an explanation of how physical and mental health interact in order to maintain health.  Homeostatis is the key concept in the theory of allostatis, and maintains that challenges to our stress response system and our natural coping resources are constantly in flux.  Subtle changes in body chemistry and function create a balance of health.  However, there are situations that tax the body’s ability to maintain homeostasis.  This research examines how psychological state, namely perceived stress and negative affect, influence the regulation of cortisol, a key physiological component in maintaining homeostasis.

Laboratory and naturalistic studies of the relationship between psychological state and cortisol are disparate, producing inconsistencies regarding the magnitude and the direction of the relationship. This project is based on the premise that (a) measurement error in psychological states and cortisol, (b) lack of ecological validity, and (c) a failure to consider key variables such as the hormonal context and covariates that influence cortisol, may contribute to the inconsistencies evident in previous research. 
 In this study, pregnant and non-pregnant women (N=49) were compared on the relationship between psychological state and cortisol. It is important to examine the relationship between the mental and physical health in the context of pregnancy for a number of reasons. Importantly, mental health may have implications for maternal physical health as well as the long-term health of the fetus.  In addition, the hormonal context of pregnancy creates significant systematic changes in the stress response system that can be easily measured. When compared to stress response reactions in non-pregnant women, these significant reactions during pregnancy can help clarify the relationship between psychological state and the stimulation and regulation of cortisol.   

In a comparison of two observational methods (laboratory versus longitudinal naturalistic) self-reported perceived stress (PS) and negative affect (NA) were measured during the baseline laboratory session and over four days in real time on handheld palm computers in the participant’s naturalistic setting.  Participants also collected 7 daily saliva samples for the measurement of cortisol.  Variables known to interact with cortisol such as physical activity, food, and caffeine were assessed in real time and co-varied in the statistical analyses. 


Linear Mixed Models, which allow for data that are both serially correlated over time and nested (time within persons), were examined to assess the nature of the relationship over time between psychological state and cortisol. Results indicate that PS was not associated with average levels of cortisol or rate of change in cortisol over time; NA was associated with average levels of cortisol but it was not predictive of change in cortisol over time. Group differences in average cortisol were found and adjusting for relevant covariates did explain more of the variation in cortisol.  Interactions between group status and PS were not significant. Interactions between NA and group status were significant, such that average levels of cortisol in response to increasing NA were lower for late pregnant participants as compared to non-pregnant participants.  

In summary, this study showed significant, within person variation in average levels of cortisol and rate of change in cortisol over time. This significant amount of within person variation allows for the introduction of predictor variables, such as PS and NA that are theoretically linked to variation in cortisol.   The findings show the importance of adjusting for hormonal status of the participant as average levels of cortisol and rate of change in cortisol across time are different in late pregnant women compared to non-pregnant women.  Interactions between NA and group status indicate that the relationship between mental health and cortisol may function to protect maternal and fetal health across pregnancy.
