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significant. No other variable except SEX was significant, but the magnitude of the 
SEX effect is conclusive evidence that the data are not MCAR. The OR indicates that 
women are substantially less likely to be missing BMI than males.7

At times, these analyses can give insight into the reason data might be missing, but 
our primary motive is to establish whether the missingness mechanism can reason-
ably be considered random or not.

If the overall model (Δ−2LL) is significant, this is sufficient to conclude nonran-
dom missingness. A more sensitive measure of each variable is to look at the variables 
not in the equation statistics that some software provide. The results in Table 14.1b are 
unique effects, controlling for all other variables in the equation. The results in Table 
14.1c are the simple relationships between missingness and each term in the model, 
which can be a more appropriate evaluation of whether data are MCAR or not.

As you can see, AGE, SEX, and one of the RACE contrasts were significant when 
considered without other variables entered into the model.

What Do We Do With Randomly Missing Data?

To illustrate some of the effects of missing data handling on linear models, I utilized 
data from the National Education Longitudinal Study of 1988 (NELS88) from the 
National Center for Education Statistics to provide an example. The sample of 5,550 
students who had complete data on the relevant variables (smoking, achievement test 
scores, and other variables we will introduce later on) were defined, for our purposes, 
as our population with which we will compare the results of our examples.8 These 
results are represented in the first row of Table 14.2.

7	 Note that to be thorough, one could also model interactions as predictors of missingness.

8	 Note that this sample is not the complete NELS88 sample; rather, it is a subsample of those with complete 
data for purposes of this example.

Variables in the Equation
B SE Wald df p Exp(B) 95% CI for Exp(B)

Lower Upper

Step 1a

AGE 0.004 0.002 3.975 1 .046 1.004 1.000 1.007
DIABETES 0.116 0.109 1.132 1 .287 1.123 0.907 1.390
MARRIED −0.013 0.068 0.038 1 .846 0.987 0.864 1.127
SEX −1.030 0.079 171.160 1 .000 0.357 0.306 0.416
RACE 8.919 5 .112

RACE(1) −0.165 0.094 3.090 1 .079 0.848 0.705 1.019
RACE(2) 0.265 0.312 0.718 1 .397 1.303 0.706 2.404
RACE(3) −0.375 0.165 5.172 1 .023 0.687 0.497 0.949
RACE(4) −0.620 1.012 0.375 1 .540 0.538 0.074 3.912
RACE(5) −0.062 0.276 0.051 1 .821 0.940 0.547 1.613
Constant −3.298 0.206 255.307 1 .000 0.037

aVariable(s) entered on step 1: AGE, DIABETES, MARRIED, SEX, and RACE. Race was entered as a categorical variable,
dummy coded with the first category (White) as the reference group.

Table 14.1b  Variables Predicting Missingness in the BMI Variable

SOURCE: National Health Interview Survey of 2010 (NHIS2010) from the National Center for Health Statistics (http://
www.cdc.gov/nchs/nhis/nhis_2010_data_release.htm).




