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logistic regression 101

It is well known (see Agresti, 2002) that the log of the odds ratio and its
estimated standard error are easily obtained from the frequencies in the 2
by 2 table of outcome by covariate (Sections 2.3.1 and 2.3.3). Hence the
odds ratio and its conﬁdence interval can be obtained. For the example of
low birth weight and smoking in Table 3.4, the frequency table is shown in
Table 3.5.
Table 3.5 Cross classification of low birth weight (LOW) on maternal smoking
during pregnancy (SMOKE), n = 189.
Smoking during pregnacy
Low birth weight

No

Yes

Total

Weight >=2500

86

44

130

29

30

59

115

74

189

Weight <2500
Total

Using the frequencies in Table 3.5, the odds ratio for smoking during pregnancy is
 = 86 ⋅ 30 = 2.022
OR
44 ⋅ 29

and the log of the odds ratio is ln(2.022) = 0.704 , which is equal to the estimated regression coefﬁcient for SMOKE in Table 3.4. The estimated standard error of the estimator of the log of the odds ratio from the frequencies
in Table 3.5 is

( )

 ⎡ ln OR
 ⎤ = 1 + 1 + 1 + 1 = 0.3196 ,
SE
⎢⎣
⎦⎥
30 86 44 29

which is identical to the value presented in Table 3.4. It should be obvious
from these calculations that if all one needed was an analysis for a single
dichotomous covariate, one would not need to use logistic regression. The
point of this little exercise is to show that logistic regression reproduces the
same results as a categorical data analysis of the same two variables. The
strength of logistic regression, like all regression models, is its ability to statistically adjust estimators of effect. We discuss this point in greater detail
later in this section.

