
178    Regression & Linear Modeling

As you can see in Figures 7.13a and 7.13b, the relationship between BMI and diabe-
tes is definitely best defined as a curvilinear effect.10 However, the nature of logarithms 
tends to distort the nature of the curve. If you graph the original regression equation, 
you would conclude that the risk of diabetes is increasing fastest for those with BMI 
between, say, 10 and 20 (the very skinny and most healthy). However, once these are 
converted back to conditional probabilities, you can see that this is exactly the wrong 
interpretation. That is one of the ranges in the relationship where the slope is flattest. 
As with the example from OLS regression, there are segments of the relationship where 
there is almost no increase in risk as BMI increases (e.g., between 10 and 18 and from 46  
to 60) and some areas where each increment in BMI increases the risk of being diag-
nosed with diabetes dramatically (e.g., 26−42).

Curvilinear Effects in Multinomial Logistic Regression

Thus far we have explored some basic principles around curvilinearity where we 
have continuous IVs and DVs, as well as continuous IVs and binary DVs. If you have 
followed to this point, you should be wondering whether we can apply curvilinear 

10	 Also note that despite centering BMI at 20, for the convenience of the reader, I converted BMI back 
to the original scale when presenting it. Simple touches such as this make the reader’s job much easier 
and reduce the chance of misinterpretation.

Table 7.4  Relationship of Body Mass Index and Diabetes After Data Cleaning

Chi-Square  
(Δ–2LL)

df p

Step 1 1,161.731 1 .000

Step 2 218.891 1 .000

Step 3 34.140 1 .000

Variables in the Equation

B SE Wald df Sig. Exp(B) 95% CI for Exp(B)

Lower Upper

Step 1
BMIc 0.101 0.003 1,174.386 1 .000 1.106 1.100 1.112

Constant –3.214 0.039 6,922.436 1 .000 0.040

Step 2

BMIc 0.218 0.009 540.553 1 .000 1.244 1.221 1.267

BMI2 –0.004 0.000 168.583 1 .000 0.996 0.996 0.997

Constant –3.840 0.064 3,614.639 1 .000 0.021

Step 3

BMIc 0.298676 0.017 306.258 1 .000 1.348 1.304 1.394

BMI2 –0.009354 0.001 90.563 1 .000 0.991 0.989 0.993

BMI3 0.000097 0.000 37.201 1 .000 1.000 1.000 1.000

Constant –4.125529 0.084 2,416.437 1 .000 0.016




