Comments on Biostatistics 208 Lab #7 -2/23/17
A priori model

Question 1. What are the advantages and disadvantages of selecting a model a priori, based on a
well-motivated DAG?

The clearcut advantage is that p-values and confidence intervals retain their theoretical meaning;
in contrast, after model selection, we know that the p-values are usually too small and the CIs too
narrow, but not by how much. Of course, you have to be able to motivate the model persuasively,
but the determinants of BMD are reasonably well understood. A disadvantage is that we can end
up including unimportant variables, potentially inflating the standard error for eeu unnecessarily
— or exclude something important, opening the door to residual confounding.

Removing less important B-list variables

Question 2. Interpret the estimated coefficient for EEU from the final model, in the relevant
units (g/cm2 for BMD and 100 Kcal/day for EEU). Suppose that walking a mile uses 150 Kcals.
On average, how much increase in BMD would the model lead us to expect if a woman increased
her average daily EEU by this amount? Given that average BMD is about 0.73 g/cm2, would that
effect on BMD be clinically significant? How does the effect of 150 Kcal/day compare in
magnitude to the effect of a 10% increase in weight or current use of estrogen?

Focusing on the estimate of 0.0017 g/cm2 per 100 Kcals from model selected by cic, an
additional mile of walking per day would ideally be expected to increase BMD by 0.0026 g/cm?,
or about 0.35% of the average level of 0.73 g/cm’. In contrast, a 10% increase in weight is
associated with an increase of 0.074 g/cm’, and current use of estrogen is associated with an
additional 0.079 g/cm*, both representing increments of more than 10% of the average value.

Question 3. Are the results for eeu sensitive to changes in these two options?

Essentially not: the coefficients for eeu differ very little between models, and the p-values are all
trivially greater than 0.05.

Question 4. How much support do these data provide for the hypothesis that exercise increases
BMD?

My take is that these data do provide weak support for the hypothesis, but suggest that the effect
isn’t particularly large. Only big increases in exercise energy use would be expected to have
substantial effects, and it is not easy to get people to exercise that much, especially older people
at high risk for osteoporosis and fractures.

Optional: backwards selection using p-values

Question 5. Consider the effect of modifying the p-value required for inclusion. Try out using
criteria of p < 0.10 and p < 0.05. How and why do the results change?

Note that all three models use just the 2542 observations with complete data on the entire initial
list of variables. The reduction in the standard error for eeu in the smaller models is relatively
minor; the bigger change is the increase in the estimate for eeu from about 0.0017 g/cm” per 100



Kcal, as in the models selected by cic, to about 0.0020, an increase of more than 15%,
suggesting that there is some residual confounding of the effect of eeu by gait speed and hip
abductor strength, the additional variables that get removed.

Question 6. We could modify the list of physical function variables considered for inclusion in
the model to reflect concerns about the numbers of missing values for tandem stand and hip
abductor strength. What happens if we omit them from the list?

This retains a larger number of observations, and results in a nominally statistically significant
estimate for eeu. However, opinion about the effect of EEU on BMD should not be strongly
influenced by these minor differences in p-values.



