Biostat 200 Assignment 9 

Biostat 200 Assignment 9 answers
Date due:   TUESDAY, Nov 24, 10:30 a.m.
Total points: 155

Your name: ________________

Note:  This assignment covers material presented in lectures 9 and 10.  
1. (30 points) Use BREATH cohort and comparisons_v2.dta
a.  (10 points) Make histograms of the variables for phosphatidylethanol (PEth) and alcohol consumption score (auditc).  Comment on the distribution and whether it is appropriate to calculate a Pearson correlation
b.  (10 points) Make a lowess plot of the 2 variables (peth on the vertical axis). Also make a box plot of peth by the AUDIT-C score.  Calculate the Pearson correlation (even if it doesn’t seem appropriate). 
c.  (10 points) Generate the ranks of both these variables, make a lowess plot of the ranks of these 2 variables, make a boxplot of the ranks, and calculate the Spearman correlation.  Show that the Spearman correlation of the raw data is the same as the Pearson correlation of the ranks. 

2. Chapter 18, question 4 (5 pts) 
3. Chapter 18, question 10. (20 points) For a, use lfit y x in the twoway command to draw the least squares line.
  Note also for question b that weight is the dependent variable (the question is a bit vague).  You do not need to answer whether the line concurs with your guess (part b).
Use the data set twenty.dta.
4. (50 points) The dataset “teens_T1DM.dta” is a subset of a data from a cohort of adolescents with type 1 diabetes that one of last year’s TAs used in her research.  The variables included are:

hba1c: hemoglobin A1c, a lab test that measures the percentage of glycated hemoglobin in the blood, and is given in units of “%”.  It is a marker of glycemic control (gives us an idea of the average blood glucose values over the past 3 months; a higher percentage reflects higher blood glucose levels and worse glycemic control).

age: age in years

sex: female = 0, male = 1

freq_BGM: frequency of blood glucose monitoring (the number of times the subject checks their blood glucose by glucose meter per day)

mode_delivery: the mode by which the subject gives themselves insulin; injections = 0, insulin pump = 1

a. (10 points) First, describe your data: What percentage of the cohort is male vs female?  What is the mean age and frequency of blood glucose monitoring, with standard deviations?  What proportion of this cohort is using an insulin pump?  Make a plot to explore the distribution of hemoglobin A1c.   Please show your Stata code.

b. (5 points) Use a simple linear regression model to look for the relationship of sex (independent variable) with hemoglobin A1c (dependent variable).  State your null hypothesis.  Please show your Stata code.

c.  (5 points)  What is the estimate for beta and how is it interpreted?  What is the estimate for alpha and how is it interpreted?  Use this data to report the mean HbA1c in females and males in this cohort.
d. (5 points) What is the p-value for your hypothesis test (stated in part b) regarding the relationship between sex and HbA1c?  What is your conclusion with respect to this hypothesis test?

e. (5 points) Now, use the same dataset and simple linear regression to look at the relationship between the frequency of blood glucose monitoring (independent variable) with hemoglobin A1c (dependent variable).  State your null hypothesis.  Please show your Stata code.

f. (5 points) What is the estimate for beta and how is it interpreted?  What is the estimate for alpha and how is it interpreted?

g. (5 points) What is the p-value for your hypothesis test (stated in part e) regarding the relationship between frequency of blood glucose monitoring and HbA1c?  What is your conclusion with respect to this hypothesis test?

h.  (10 points) Finally, use simple linear regression to explore the relationship between mode of insulin delivery and HbA1c.  What is the mean HbA1c for those who are giving insulin by injections compared the mean in those giving insulin by pump?  Is the difference between the two means statistically significant?  What do you conclude about the relationship between mode of insulin delivery and HbA1c?  Please show your Stata code. (Note: there is no need to specifically state your null hypothesis, alpha, or beta, but you might find that this helps you in answering the questions).
5.  Chapter 19 Question 7 (20 points)
The sample sizes in the groups are: N=42 in intervention arm, 38 in control

6. Chapter 19 Question 8 (30 points): skip part d
Data are in: lowbwt.dta
