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Methods for model assessment of fit follow those for the multinomial logistic

regression model, since specific tests for fit and diagnostic statistics for the ordinal

model have not yet been developed.

3.7 Summary
In this chapter we described how to model a categorical (dichotomous, polychoto-

mous, and ordinal) outcome variable using different forms of the logistic regres-

sion model. Estimation and testing hypotheses based on maximum likelihood

methods was described and illustrated, with examples from a study of maternal

factors associated with giving birth to a low birth weight baby (<2500 g). Special

consideration was given to estimating and interpreting odds ratios from estimated

regression coefficients. The modeling method of purposeful selection of variables

was described and illustrated with data from the low birth weight study. Methods

Example 3.11
As an example we fit the proportional odds ordinal logistic regression

model to the three-category outcome, BWT3, containing maternal smok-

ing during pregnancy (SMOKE) and show the fitted model on Table 3.19.

We note that we coded BWT3 so that it increased as birth weight decreased.

In a typical ordinal model, one might have the reverse coding of the cate-

gorical variable. Regardless, exponentiation of the regression coefficient

for SMOKE in Table 3.19 provides an estimate of the ratio of the odds of a

lighter weight baby among smokers compared to non-smokers during

pregnancy, . This follows from the fact the coeffi-

cient has a minus sign (3.19) and the model provides the odds of a heavier

versus lighter baby.

OR� = =2 2 0 788. exp( . )

Table 3.19 Results of fitting the proportional odds ordinal logistic regression 
model of BWT3 on maternal smoking during pregnancy, n = 189.

Estimate SE z P 95% CI

SMOKE 0.788 0.2784 2.83 0.005 (0.2425, 1.334)

Constant1 –0.145 0.1828 (–0.5034, 0.2132)

Constant2 1.131 0.2017 (0.7354, 1.5260)
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