Social Determinants of Health and Health Disparities
Reading Reflection for Biological Mechanisms Lecture
Due: 2/2/16 

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”?  
Yes, I believe this mechanism is relevant in humans. “Maternal licking and grooming” in mice could be equivalent to a (human) mother holding her baby, spending time speaking and interacting with him/her, responding appropriately when the baby cries or needs attention; in other words, what we sometimes call “maternal bonding”. I also believe the time sensitivity Weaver et al described in the mice also applies to humans, with the postnatal period being a significantly sensitive period for this maternal bonding. Though the postnatal period is critical in developing these bonds, these bonds can still be formed throughout infancy and early toddlerhood, and with other primary caregivers (Spinner. Can Fam Physician. 1978: 1151–1153). 

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.  
[bookmark: _GoBack]I believe the Gruenewald findings are both consistent in ideology but at the same time slightly different in timing than the Weaver findings. Weaver describes this maternal bonding in mice as a positive event, or a lack thereof, that when performed, or not, during critical developmental periods may have a profound effect on the pups’ life (and their response to stress) later in life. Gruenewald describes a similar concept in that those of lower SES, and therefore exposed to high social and environmental stress (which could be the equivalent to stress exposure in pups not receiving the maternal bonding during critical periods) suffer from negative health outcomes. To bring the two together (and using a human example for Weaver’s work), Weaver describes a maternal bond that requires time and dedication on the mother’s part to a baby. Gruenewald states that those of low SES have higher allostatic load and therefore worse health outcomes, so a single mother working two jobs just to feed and clothe her new child (most likely considered to be of low SES)  may not have the means to stay home and spend quality bonding time with her child, and may have to leave her child in the care of others, who are less likely to form this critical bond that she would have if she had the chance. Therefore, in my opinion, Weaver and Gruenewald’s findings are stating similar things in different ways; young pups and children need attention and proper care developed through critical relationships with primary caregivers in order to avoid worse health outcomes. Gruenewald’s work describes instances of when this relationship may NOT occur; in those of low SES due to financial, social, and time constraints. Weaver describes critical time periods where these relationships are MOST important. Gruenewald states that these negative exposures can affect individuals throughout the lifetime. This is where their findings may contradict because Weaver emphasizes the critical periods, however they could also be complimentary. Weaver does not state that these critical periods are the only periods, just that these time periods are even more critical than others. Gruenewald argues timing is not as much the issue as is the missing “relationship” or allostatic load as he describes it to begin with. 

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?
I think that both the critical time periods that Weaver described as well as the constant exposure to negative environments that Gruenewald described are means in which GXE interactions can contribute to major health disparities in all of the above mentioned dimensions. These negative exposures, during critical neural circuitry development time periods of childhood, or throughout young adulthood and beyond can alter genes through methylation and other mechanisms to cause worse outcomes across SES, racial/ethnic and geographic dimensions. This now “altered gene” can lead to worse health outcomes such as early onset of HTN or DM, or an altered non-response to commonly used medications in chronic illnesses, and in many other ways that may remain indefinable at this time.
