HRP 261, Problem set 5: Due Wed. Feb. 29 in class

The dataset for this homework can be downloaded from: www.stanford.edu/~kcobb/courses/hrp261 

The dataset is already in SAS format.

Please show your SAS code for each question (cut and paste from SAS).

The childhealth dataset:

The following data were collected as part of a cross-sectional study of risk factors for low birth weight. Information was collected from 680 consecutive births, including infant, maternal, and paternal variables. The goal of the study was to identify maternal and paternal predictors of low birth weight, defined as birth weight below 6.0 pounds.

Data Dictionary:

id = identification number

INFANT MEASUREMENTS:

headcir = head circumference (inches)

length = birth length (inches)

bwt = birth weight (pounds)

gestwks = gestational age (weeks)

MATERNAL MEASUREMENTS:

mage = maternal age (years)

mnocig = maternal cigarette smoking during pregnancy (no. of cigarettes/day)

mheight = maternal height (inches)

mppwt = maternal pre-pregnancy weight (pounds)

PATERNAL MEASUREMENTS:

fage = father’s age (years)

fedyrs = father’s education level (years)

fnocig = father’s cigarette smoking (no. of cigarettes/day)

fheight = father’s height

a. Examine correlations between all the variables. Which variables are highly correlated? Report all correlation coefficients that are greater than 0.5.  

b. Create a professional-looking “Table 1” (as you would see in a published paper) in which you compare the means of all variables between low birth weight (<6.0 pounds) and normal birth weight babies. Report the mean and standard deviation separately for each group and use ttests to identify significant differences between low and normal weight babies. Make the table look as professional as possible (e.g., include units, n’s, a title, footnotes to indicate statistical significance, etc.).

c. Run a logistic regression model using maternal smoking (modeled as a continuous predictor) to predict low birth weight. What is the resulting model? What is the predicted probability of having a low birth weight infant for a woman who smokes 25 cigarettes per day (about a pack)? What is the predicted probability of having a low birth weight infant for a nonsmoking woman?

d. Report the odds ratio and 95% confidence interval associated with a 25 cigarette per day increase in maternal smoking. Repeat for a 50 cigarette per day increase in smoking.

e. Plot the number of maternal cigarettes (mnocig) against the logit of low birth weight. What’s your overall conclusion? Do you think that smoking is best modeled as a continuous predictor? **Note that there are actually only 8 distinct values of mnocig, so your logit plot should have just 8 points. Use PROC FREQ to figure out the probabilities of low birthweight in each of the 8 levels of maternal cigarette use; then convert these values to logits, and plot them against the 8 values of maternal cigarette use. (You should not use the logit plot macro here.)
f. Calculate the OR (and 95% confidence interval) that compares the odds of having a low birth weight baby in smokers versus non-smokers. Do you think that smoking is better modeled as a continuous predictor or a binary predictor? Why?
g. Plot low birth weight (yes/no) against the other three maternal predictors. Do you notice any patterns?
h. Use the logit plot macro from lab 4 to assess the relationships of the other three maternal predictors with low birth weight. Try several different numbers of bins. Do you notice any patterns? 

i. Run a logistic regression that contains maternal age and maternal age-squared as predictors in the model. What are your conclusions?

j. Create a new variable for maternal age that groups women into “young” (age<22) “middle” (22<=age<30) and “older” (age>=30). Report appropriate ORs and 95% confidence intervals for the age groups. What are your conclusions?

k. Use the four maternal predictor variables (use the binary variable for smoking and the categorical variable for age) plus gestational weeks simultaneously in a logistic regression model for low birth weight. Make a professional-looking “Table 2” that contains the resulting ORs and 95% confidence intervals for the maternal factors. What are your conclusions?

