Statistics 215

Paper / Lab 1: Maternal Smoking and Infant Health

Background

The data for this lab originate in the Child Health and Development Studies (CHDS), a comprehensive study of all babies born between 1960 and 1967 at the Kaiser Foundation Hospital in Oakland, California.* 
Infants born at low birth weight (LBW)—conventionally defined as a birth weight less than 2,500 grams (88.18 ounces)—experience severe health and developmental difficulties. Studies have established high associations between LBW and high blood pressure, cerebral palsy, deafness, blindness, asthma and lung disease among children. Birth weight is the primary measure of a baby’s health in most analyses of infant health and welfare. Another measure is gestational age, or the time spent in the womb. Typically, babies born early have lower survival rates than those born at term. The typical gestation period for a baby is 40 weeks. Those born earlier than 37 weeks are considered preterm.
One of the U.S. Surgeon General’s health warnings placed on the side panel of cigarette packages reads: “Smoking by pregnant women may result in fetal injury, premature birth, and low birth weight.” In a special 1989 report, the Surgeon General also stated, “Cigarette smoking seems to be a more significant determinant of birth weight than mother’s pre-pregnancy height, weight, parity, payment status, or history of previous pregnancy outcome, or the infant’s sex. The reduction in birth weight associated with maternal tobacco use seems to be a direct effect of smoking on fetal growth. Mothers who smoke also have increased rates of premature delivery. The newborns are also smaller at every gestational age.”

Data

The data for this lab are in the file bwt.sav in the Courses folder. (Follow the path Courses-> S06 -> math -> math215-03-s06 -> Course Materials -> data.) The data consists of 1,174 observations from one year of the CHDS study of male single births where the baby lived at least 28 days. The data contain the following variables:
Variable
Description

bwt

Baby’s weight at birth, to the nearest ounce

gestatio

Duration of the pregnancy in days, 

calculated from the first day of the last normal menstrual period.

parity

Indicator for whether the baby is the first born (1) or not (0).

age

Mother’s age at the time of conception, in years

height

Height of the mother, in inches

weight

Mother’s prepregnancy weight, in pounds

smoking
Indicator for whether the mother smokes (1) or not (0).
Questions of Investigation
1. Describe the distribution of birth weight, gestation, age, and smoking, using appropriate graphs and summary statistics. Remember that when you discuss the distribution of a quantitative variable you should address shape, center, spread, unusual features, gaps and outliers. For these variables, obtain normal probability (Q-Q) plots. For which do you think a normal model applies? 

2. Investigate the relationship between smoking and birth weight. Compare the distribution of birth weight for the two groups. Overall, what’s the difference in average birth weight for a baby born to a smoker compared to a baby born to a non-smoker? Do you think that this difference is important? (Note: To obtain summary statistics for sub-groups of a variable, in SPSS go to Analyze -> Descriptive Statistics -> Explore . . .  In the Explore window enter your main variable in the Dependent List. Then enter the grouping variable (e.g., smoking) in the Factor List.)
3. Repeat (2) for smoking and gestation. 

4. Suppose that all babies’ birth weights followed a normal model whose mean was equal to the sample mean of the data rounded to the nearest 10 ounces and whose standard deviation was equal to the standard deviation of the data rounded to the nearest 10 ounces. In such a model the low birth weight threshold is at what percentile? How many standard deviations from the mean is this threshold?

5. How does this model compare to the actual data? That is, in the sample, what proportion of the babies are low birth weight babies?  (You may find it useful to first sort the data. To do so, go to Data and then Sort Cases . . . )
6. Repeat (5) for each of the smokers and non-smokers subgroups. (Again sort the data, but this time, in the Sort Cases window first sort by the smoking and then on bwt.)
7. Repeat (5) and (6) for gestation, this time looking at the babies who are preterm.

8. Summarize your results in the context of the Surgeon General’s claims.
Writing the Paper
You may work with one other student on this lab, submitting a joint paper. (However, for future joint papers you will have to work with different people.) See the Guidelines for Papers on the course web page. The paper you submit should be well-organized, demonstrate clear and logical reasoning, contain easily interpreted data displays and use good English. The paper should not be just a compilation of SPSS output and/or statistical analyses. Number your answers just like the questions are numbered, and make sure that you answer each in full sentences. Make sure to proofread your paper! Your paper will be assessed on (i) overall presentation and writing, (ii) use of statistical terminology, (iii) use of graphs, tables, and computer output, (iv) accuracy of results. 

*The CHDS data are presented in Stat Labs: Mathematical Statistics Through Applications by Deborah Nolan and Terry Speed (Springer). See also The Costs of Low Birth Weight by Douglas Almond, Kenneth Clay and David Lee.
