Social Determinants of Health and Health Disparities
Reading Reflection for Biological Mechanisms Lecture
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Sarah Lisker

Questions Related to Week 5 Readings:
1. Weaver et al propose that among rats, maternal behavior towards newborn pups influences their cortisol response to stress via epigenetic mechanisms that change the expression of glucocorticoid receptor gene for the rest of the pup’s life.  They argue that because epigenetic patterns are established at specific developmental periods, there is extreme time sensitivity to when the pup is exposed to particular maternal behaviors (licking and grooming, in this case), and maternal behavior before or after that sensitive period window is not as important.   Do you think this mechanism is relevant in humans?  If so, what behaviors are most analogous to “maternal licking and grooming”?  
[bookmark: _GoBack]The critical periods of increased reception to epigenetic programming present in rats, as detailed by Weaver et al, are relevant in humans. Hertzman and Boyce explain this mechanism in humans and actually cite the Weaver study in support. Hertzman and Boyce draw a connection between the establishment of epigenetic patterns of mice through maternal behaviors such as licking and grooming and arch-backed nursing to epigenetic changes in humans resulting from the quality of early maternal-child attachment.  Quality of early maternal-child attachment can be influenced by environmental and social stressors such as low socioeconomic status, adversity, and maltreatment in childhood. Therefore, one would expect behaviors that are associated with higher SES, minimal adversity, and good treatment in childhood to be indicators of high-quality early maternal-child attachment. Behaviors could be direct interactions with the primary caregiver, often the mother, such as nursing,(Fuller) eye-contact, vocal exchanges,(Wendland-Carro) and responding to the child.  This mechanism can also manifest as a result of environmental experiences such as living in a safe and organized home, and having positive sensory experiences through access to play toys, as described by Zevalkink et al.
2. Gruenewald, in contrast, emphasize the cumulative effects of SES adversity on a multi-system allostatic load measure.   Do you think that the Gruenewald findings are consistent, inconsistent, or unrelated to the Weaver findings?  Explain.  
Gruenewald et al find that higher allostatic load is a function of adversity during each stage and cumulatively throughout life course. They find that individuals with lower socioeconomic status experience more environmental, psychological, and behavioral stressors that put comparatively more demands on their biological systems, contributing to poorer health outcomes. This suggests that the so-called “wear and tear” on an individual as a result of adversity is not reversible because it is, by definition, additive. The cumulative risk hypothesis that they find to be valid in their study declares that, even if an individual is more affected by recent SES experience, the individual may still “bear the scars” of low SES in childhood. This framework suggests that there isn’t necessarily a singular sensitive period of development.
Weaver et al supports that there is a critical period or window of development in early childhood. While the outcomes are similar, the critical period framework differs from Gruenewald’s cumulative risk framework in that they found the rats to be susceptible to changes that regulate gene expression during a much smaller window of sensitivity than the cumulative experience of an individual. Therefore, the Weaver and Gruenewald findings are related and in many ways consistent, however they are viewed through different lenses.
3. Hertzmann and Boyce argue that “it is not genes or environment, nor is it genes and environment, but rather it is gene-by-environment interactions that influence developmental trajectories.”  To what extent do you think that GxE interactions can contribute to major disparities along racial/ethnic, socioeconomic, or geographic dimensions?
Gene-by-environment interactions influence developmental trajectories through a number of different mechanisms, as argued by Hertzmann and Boyce. They cite the Dunedin birth cohort study as an example. The study found that males with a low activity in a genetic polymorphism that is connected with a high likelihood of supporting the aggression pathways and who had experienced extreme childhood mistreatment where more likely to exhibit antisocial behaviors. This result appropriately captures GxE interactions because a specific genotype can result in “systematically different human characteristics, depending on the individual’s environment.” These interactions can contribute to major disparities along racial/ ethnic, socioeconomic, or geographic dimensions. For example, individuals with a genetic predisposition for diabetes, with low SES and with little access to nutritious foods, nutrition education, or high-quality care, will be facing the disease with fewer resources and likely more stressors than an individual with the same genetic predisposition but with higher SES and improved access to better food, care, and education. As another example, asthma, which could be hereditary, is experienced in higher rates among children in ethnic minorities as well as in households with low SES. Dimensions such as access to care, air quality, exposure to smoke, and other environmental stressors could contribute to this disparity.(Forno)
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