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ABSTRACT
Antidepressant usage during pregnancy is a confusing subject that has a lack of consistent research. There are those that believe treated depression and other mood disorders can have negative effects on a child while others argue that the negative effects that may be caused by antidepressants are not as intense as those caused by untreated depression in a mother. Current research done on antidepressant usage during pregnancy only looked at general health measures in infants and toddlers and did not examine effects on older children who are able to be assessed for cognitive and mood influences of perinatal antidepressants. This study proposes to investigate the effects of maternal antidepressant usage on physical, cognitive and psychological development in children.
Statement of the Problem (Description of the Project): 
Postpartum depression is depression in a mother after giving birth. Studies have shown that postpartum depression is best treated with antidepressants like selective serotonin reuptake inhibitors (SSRIs) like Venlafaxine (Cohen, et al., 2001). Although there have been many studies on the effects of maternal postpartum depression on the child and how to treat postpartum depression there has been significantly less investigation of perinatal depression. Perinatal depression is when major depressive disorder occurs before pregnancy, during pregnancy, and after pregnancy. One of the biggest concerns with perinatal depression is how to treat it and how the depression and the treatment will affect the child. Perinatal mood disorders can manifest in the form of depression, anxiety, obsessive compulsive disorder, post-traumatic stress disorder, bipolar disorder, and psychosis. One in seven women suffer from perinatal mood disorders or anxiety symptoms making it more common than gestational diabetes and gestational hypertension (Wood 2020). Not only do these mood disorders effect the mother, perinatal mood disorders also effect the infant’s health. Research has shown that perinatal mood disorders can lead to low birth weight, preterm delivery, cognitive delays, and behavioral problems in the child (Wood 2020). To treat these perinatal mood disorders, some patients will take antidepressants. There has been discussion of the effects of maternal antidepressant use on cognition and learning in her children and many studies have found that there are no effects of antidepressants on the child’s cognition (Nulman, et al., 2002). However, the previous study only examined toddlers and did not assess older children. Although research has looked at the effects of perinatal depression and perinatal usage of antidepressants on an physical and cognitive aspects of an infant, there is a lack of research on the usage of maternal antidepressants on the mood of older children (Deave, et al., 2008), 
The aim of this study is to investigate the influence of maternal perinatal antidepressant use and cognitive and psychological development in children aged 9-12 years. Specifically, the child’s mood with regards to mood disorders like depression, anxiety, obsessive compulsive disorder, post-traumatic stress disorder, bipolar disorder, and psychosis will be examined. In addition, I will examine cognition in this sample of children. I hypothesize that the children whose mothers who took antidepressants during pregnancy will present less symptoms associated with certain mood disorders and have better cognition compared to the children of mothers who experienced adverse and stressful experiences and did not take antidepressants during pregnancy. Using data from the national Adolescent Brain Cognitive Development (ABCD) Study (abcdstudy.org), I will examine relationships between mood disorders and cognition in children of mothers who used maternal antidepressants compared to the children of mothers who were not treated with antidepressants during pregnancy. The purpose of this study is to investigate the usage of antidepressants during pregnancy and the potential effects they could have on a child’s mood and cognition later in childhood.
Literature Review (Previous Research):
Previous research has shown that antidepressants taken during pregnancy interact with the fetuses’ environment in the womb. Specifically, studies have shown that in patients that used antidepressants, there was an increase in S100B protein levels in maternal-fetal biological fluids (Bellissima, et al., 2020). S100B protein is involved in multiple cell process, like cell differentiation, neurogenesis, neuronal plasticity, and can enhance memory and (Bellissima, et al., 2020). S100B can be a glia marker protein because it may be released by astrocytes and oligodendrocytes. S100B protein is an important protein in the brain and has even been used as an early assessment to see if a patient has a traumatic brain injury (TBI). If there are higher levels of S100B Protein that means there is a high level of cell death and in turn a marker of a TBI (Thelin, Nelson, and Bellander, 2017). The S100B protein was also shown to be an indicator of mood disorders. S100B levels were increased in those with depression and was decreased by the use of antidepressant treatment (Schroeter, et al., 2013). Increased and disturbed S100B protein levels have also been correlated with physical health issues in a child and the mother like congenital heart disease and pre-eclampsia (Tskitishvili, et al., 2006)(Bokesch, et al., 2002).
There has been previous research investigating the effects of antidepressant use during pregnancy on the development of the brain in the offspring. Specifically one study found that in a rat model, fluoxetine treatment during pregnancy decreased the anogenital distance (the distance from the midpoint of the anus to the genitalia) in juvenile male offspring and in adult male offspring it was found that there was a decrease in the number of intromissions (insertion of penis into vagina), a longer latency to the first intromission, and a longer latency to the first ejaculation (Rayen, et al., 2013). This same study also found that exposure to fluoxetine and/or prenatal stress in the womb decreased the area of the sexually dimorphic nucleus of the preoptic area (SDN-POA) (Rayen, et al., 2013). In addition, it was found that prenatal stress, but not exposure to developmental fluoxetine, decreased the number of tyrosine hydroxylase (TH)-positive cells in anteroventral periventricular nucleus (AVPv) and the volume of the posterior bed nucleus of the stria terminalis (pBST) in male offspring (Rayen, et al., 2013). However, other studies have shown that there is no correlation between the use of antidepressants during maternal depression and increased pregnancy risks (Nordeng, et al., 2012). The current data do not suggest a strongly increased risk of malformations, preterm birth, or low birth weight following prenatal exposure to antidepressants (Nordeng, et al., 2012). Previous research has also shown that neither tricyclic antidepressants nor fluoxetine adversely affected the child’s global IQ, language development, or behavior (Nulman, et al., 2002). However, there was a significant and negative association between IQ and the duration of the maternal depression (Nulman, et al., 2002). These data show that there may be an effect on the intensity and length of the depression on the severity of the defects (mental and physical) on the offspring. 
Prenatal depression is extremely important to treat because developmental delays have been seen in children whose mothers were depressed during pregnancy (Deave, et al., 2008). However, the previous study mentioned does not include the use of antidepressants during maternal depression. The previous literature has examined the effects of antidepressant treatment for maternal depression on a child’s cognition, learning ability (Deave, et al., 2008), and IQ (Nulman, et al., 2002). However, there is a gap in the literature when it comes to the investigation of the effects of the use of antidepressants during pregnancy on mood related disorders like depression in an offspring later in childhood. The purpose of this study is to look at the effects of antidepressant use compared to no antidepressant use on the presence of mood related disorders and cognition in children.  


Proposed Methodology:
	Previous data obtained by the ABCD study will be analyzed to test my hypotheses. The ABCD study is a long-term study of brain development and child health that is currently in progress at 21 sites throughout the US. The data for this thesis project will be obtained from the ABCD study.  ABCD data are freely available to scientists and can be accessed and downloaded. My mentor is a co-Investigator at the UVM site and will assist in the access to the data set. Thus far there are approximately 11,000 children who enrolled in the study as 9 or 10-year olds. They are currently being followed for 10 years and are in approximately year four of the study.
The study asks many questions in different surveys of the children and parent participants. Specifically, mothers of the children in the study are asked about mood and medication use during pregnancy. The children are seen every year in person and complete a telephone interview at the 6 month intervals between the visits. During these check-ins and visits, the children answer multiple questionnaires about many domains of functioning and development including mood and cognition. 
	There will be three different groups analyzed and compared against each other. Group 1 or the control group will consist of children whose mother’s did not experience maternal depression and did not take antidepressants during pregnancy. Group 2 will consist children whose mothers experienced extreme stress, trauma, or depression during pregnancy but did not take antidepressants while pregnant. Group 3 will consist of children whose mothers experienced maternal depression and were treated with antidepressants while pregnant.
Significance:
This study is significant because currently doctors suggest going off of antidepressants while pregnant. However, many women still suffer from depression and anxiety while pregnant which causes lasting changes in the child. If a mother experiences depression while pregnant there is a greater chance her child will have a low birth weight (Rahman, et al., 2007). Low birth weight is a significant issue in developing countries and depression in a pregnant mother might be a valid screening method for potential low birth weight in a child. Currently, doctors and researchers have difficulty evaluating the evidence of whether women should take antidepressants during the perinatal period for mood disorders. Research has shown that there are positives and negatives to taking antidepressants and not taking them. Untreated depression during pregnancy is a risk for the mother and the child because there is an increase in the risk of intrauterine growth retardation, low birth weight, and maternal-child relation disturbances (Dubovicky, et al., 2017). Some research has shown that treating depression during pregnancy and breastfeeding also represents a risk for the developing child because SSRI/ SNRI antidepressants can cross the placenta, the blood-brain barrier and pass into the milk and they increase the levels of monoamines in the brain which ha an effect on development (Dubovicky, et al., 2017). I hope that this research will help provide better guidance on how to appropriately treat women during pregnancy with mood disorders in order to protect the health of the mother and child. By investigating mood in children whose mothers were prescribe antidepressant during pregnancy compared to those who were not will help determine if there are potential dangers to a child. The goal is to eventually increase the safety surrounding physical and mental health during pregnancy.
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