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Background

Scientists have hypothesized that the effects of exposure to childhood trauma (CT) may be transmitted
across generations. The underlying mechanism, however, has not been identified. In this study, we want to
examine the hypothesis that intergenerational transmission may begin during intrauterine life via the effect
of maternal CT exposure on placental-fetal stress physiology, specifically placental corticotrophin-releasing
hormone (pCRH). The study was conducted in a sociodemographically-diverse cohort of 88 pregnant women.
CT exposure was assessed using the Childhood Trauma Questionnaire. This 28-item measure assesses five
dimensions of childhood maltreatment: emotional abuse (EA), physical abuse (PA), sexual abuse (SA),
emotional neglect (EN), and physical neglect (PN). Placental CRH concentrations were quantified in maternal
blood collected serially over the course of gestation. The data (DA2015.csv) will be sent to you by email.

The following measurements are available for each mother:

• CT-Sum: Total number of maternal CT’s

• pCRH: placental corticotrophin-releasing hormone

• GA: Gestational age in weeks

• DCES: Depression score based on a questionnaire by the Center for Epidemiological Studies

• OB-risk: Indicator of obstetric risk conditions

• BMI: Pre-pregnancy Body Mass Index

• CSES: Childhood Socioeconomic Score using a 15-item measure that characterizes distinct aspects of
economic status during childhood

• Parity: Number of previous pregnancies

Objectives of Data Analysis

Using the observed data (DA2015.csv), we would like to perform the following analyses:

1. Examine the effect of CT exposure on pCRH production over GA using frequentist methods while
controlling for potential confounding factors.

2. Repeat your analysis using Bayesian inference.

3. We know that around 20 weeks into pregnancy, the rate of change in pCRH production changes
drastically. Use this information to modify your model. For this part, you can use either frequentist
or Bayesian inference.
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General Instructions

You are to analyze the data to best address the above scientific questions of interest. You should properly
justify your model and use appropriate statistical methods for estimating and quantifying uncertainty in
associations. You should clearly explain and justify your model selection process. When discussing
your results, you should distinguish between statistical importance and practical importance.

Your final analysis should be presented in the form of a brief report (no more than 10 pages including relevant
tables and figures). A font size of 11 points or larger must be used. Margins in all directions must be at least
an inch. You may place additional information (eg. diagnostic plots) in an appendix if you feel it necessary;
however, the appendix should be readable: do not copy-paste your computer code and output. The
report should (at minimum) consist of the following sections:

1. Abstract - A brief summary of your basic findings

2. Introduction - A brief introduction/motivation to the problem at hand and what is to be addressed

3. Statistical Methods - A discussion and justification of the methods you have used to analyze the data
and how you went about analyzing the data

4. Results - A presentation of the results of your analysis

5. Discussion - A synopsis of your findings and any limitations your study may suffer from

Your report should be succinct and to the point! It should be written in a language that is understandable
to the scientific community. You may use tables, plots and figures to help explain your findings. You may
use any written references for this problem that you wish.

You cannot talk to anyone about your analysis. If you need clarification about anything you may ask
Babak, but only before September 22. Please type at the beginning of your exam: I spoke with no-one
concerning this exam except for a faculty member and then type the last four digits of your student
ID.
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