
Abstract 
Nomograms from multivariable logistic models or 

Cox proportional-hazards regression are a 

popular visual plot to display the predicted 

probabilities of an event for decision support. In 

this paper, we show how to build a prognostic 

nomograms after fitting a multivariable model, 

including how to assign points for each predictor 

under different situations such as main effect, 

interaction, piecewise linear effects. Furthermore, 

we also show how to use a power tool, graphic 

template language to construct a nogogram 

Finally, a SAS macro was developed to generate 

a nomogram. 

Nomogram 
In general, a point system of a nomogram is 

used to assign each predictor with a point ranges 

from 0 to 100 in a graphic interface. Based on 

the estimated regression coefficients, we rank 

the estimated effects disregarding statistical 

significance as well as direction (absolute beta 

values). The most important thing is to determine 

which predictor has the biggest impact in the 

model, then sequentially to assign other 

predictors based on their proportions to the point 

assigned to the biggest impact predictor. It 

means that each predictor is influenced by the 

presence of other predictors. We use estimated 

beta coefficients from a main effect logistic model 

as an example to illustrate how it works. Table 1 

shows the factor gender (male vs. female), age 

(10 to 90 years), and categorized blood pressure 

group (low, normal and high), and the 

corresponding estimated beta coefficients.  

 

Age (continuous variable): since an estimated 

beta coefficient of a continuous predictor 

depends on its unit, we choose the minimum and 

maximum values that will be displayed on the 

nomogram plot to obtain the absolute maximum 

beta coefficient value. For example, after we 

choose10 and 90 as the range of age, the 

calculated absolute maximum beta value = 

0.033*(90-10) = 2.64. As compared with gender 

(0.48) and BP group (0.18), age has the biggest 

impact on the probability of event, so we assign 

100 points to it. The total point of other factors 

are assigned based on its proportion to the total 

point of the age=90 (point = 100).  

Table 1. Beta coefficients and assigned points 

 

 

 

 

 

 

 

 

 

Linear predictor method to assign points 
 

However, sometimes models include interactions,  piecewise linear or non-linear items, where directly 

assigning points is difficult.  For example, using Table 1 predictors we fit an interaction model: 

 

Logit(P Y = 1)  = -2.4117 + 0.0455*age + 1.7797*(gender = male) + 0.1852*(BP group = 1) +   

0.015* (BP group = 3) – 0.0261* (age × gender = male) 

 

Obviously, it is not easy to determine the biggest impact factor and assign points when the model is 

not a main effect model. Based on the estimated coefficients, the linear predictor (LP) is the best way 

to calculate points. Below are the LP calculations based on the estimated beta coefficients from the 

above multivariable logistic regression model: 

 

LP (female and age)  = 0.0455 * Age + 1.7797 * 0 female - 0.0261 * 0 female 

LP (male and age )    = 0.0455 * Age + 1.7797 * 1 male   - 0.0261 * 1 male 

LP (BP = Low)           = 0.1852 * 1 BP = Low    

LP (BP =High)           = 0.015   * 1 BP = High  

 

In calculated LP values, the age×gender is the biggest impact term (e.g., biggest LP value) in the 

model, and the BP group is the second biggest impact factor. So we assign 100 point to the biggest 

LP (age= 90 and gender = female: LP = 4.095) and 0 to the smallest LP (age = 10 and gender = 

female: LP = 0.455).  

  

After that, all others (LP) are assigned using linear interpolation method, based on their proportions to 

the smallest and biggest LPs. Here is the formula to calculate points using linear interpolation. 

 

Point = 100*(LPi – smallest LP) / (biggest LP – smallest LP)  

 

Example:  

 

Point (age = 10 and gender = male) = 100*(1.974 – 0.455) / (4.095 – 0.0455) = 41.7 

Point ( BP = low)   = 100*0.1852 / (4.095 – 0.0455) = 5.09 

Point (BP = high)  = 100*0.015 / (4.095 – 0.0455) = 0.41 

 

Get total points and linear project to the probability 

scale (0 - 1) 
 

To get total points and linear project to the probability scale, Table 2: 

1) Points per unit of linear predictor: 100/(max LP – min LP) 

2) Linear predictor units per point:  1/ Points per unit of linear predictor 

3) LP for total point of 0:  β0 +Xβ, hold each factor at reference level 

4) LP for total point > 0 = ln [Risk of Y = 1 / (1- Risk of Y = 1)] 

5) Total Point = Points per unit of linear predictor * (LPi – LP for total point of 0) 

 

Example: 

Points per unit of linear predictor: 100 / (4.095 – 0.0455) = 27.5 

Linear predictor units per point:  1/27.5 = 0.0364 

LP for total point of 0:  -2.4117 +0.045*10+0+0-0 = -1.9567, where reference levels are age = 10, 

gender = female, and BP group = normal. 

 

For risk = 0.3: LP for total point > 0 = ln [0.3 / (1-0.3)] = -0.85 

    Total Point = 27.5 * (-0.85 + 1.9567) = 30.5 

 

Table 2. Total Points and Linear Project to the Probability Scale  

 

 

Construct a nomogram plot using PROC 

SGPLOT 
 

After calculated points of each factor, total points and their risk probabilities of event, we 

create a SAS data set that includes all elements needed to generate a nomogram plot.  

We use the series plot and the highlow plot in the PROC SGPLOT to create a nomogram 

plot. We set up low = y-0.1 and high = y for locations of ticks and labels. We can also 

control tick location by setting up low = y and high = y + 0.1 to change the direction of levels 

of a categorical variable in a plot (e.g., Fig 1.  BP group). Below are the SAS codes: 

 
proc format; Value yfmt 

  6 = 'Points‘    5 = 'Age at Gender = Female' 

  4 = 'Age at Gender = Male' 3 = 'Blood Pressure' 

  2 = 'Total Points'  1 = 'Risk of Event'; 

run; 

 

proc sgplot data = fig_data noautolegend ; 

 series x = x y = y/group = y_label lineattrs = (pattern = 1 thickness = 2); 

 highlow x=x high = high low=low /lowlabel=x_label highlabel=x_label2; 

 yaxis display= ( nolabel noline noticks ) tickvalueformat =yfmt. ; 

 xaxis display= none  ; 

 

run; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig 1. Nomogram plot  

 

Interpretation 
To interpret a nomogram is very easy and straightforward. First, we add points from point 

axis for each predictor to obtain a total point. And then project the total point to the axis of 

risk of event. For example, given a patient with age = 50, female, and Blood pressure = low, 

the total point is 55 read from the above nomogram, and the corresponding probability of 

having the event is about 0.5. 

 

Conclusions 
Nomogram provides a user-friendly graphic interface to interpret effect sizes of predictors in 

a multivariable model, and more important it provides predicted probability of an event. 

Furthermore, it is very easy to construct a nomogram using PROC SGPLOT   

Dongsheng Yang, Cleveland Clinic, Cleveland, OH 
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Introduction 
After fitting a regression model, it is important to 

interpret the estimated parameters (i.e., beta 

coefficients). It is easy to interpret coefficients of 

a simple regression but not for a multivariable 

regression model with interactions or non-linear 

items. For example, for a simple logistic 

regression (i.e., a single predictor), an odd ratio 

and a plot of predicted probability vs. predictor 

can be used to describe the relationship. 

However, when we describe a relationship 

between a predictor and response in a 

multivariable model, we need to hold other 

predictors to be constant (e.g., mean). Further, it 

is difficult to directly interpret the association 

between a predictor and the probability of 

response when considering other predictors in 

the model, especially for interaction, transformed 

predictor, and piecewise linear and non-linear 

predictors. 

 

A nomogram directly obtains the estimated 

probability of the event when predictor’s values 

are provided, especially useful for users who do 

not have statistics background. So, nomograms 

are more and more popular visual plots in the 

predictive modeling.  

 

Predictor Level Beta  Values Absolute max 

beta value 

Rank Assigned points 

Age Unit=1 0.0330 10 to 90 

by 10 

0.033*(90-10) = 

2.64 

1 100 assigned to age = 90; 

0 assigned to age = 10; 

13, 25, 38, 50, 63, 75, 88 are assigned 

to age 20 to 80, respectively. 

Gender Male  0.4769 0, 1 0.4769 2 100*(0.4769/2.64) =18 assigned to male; 

0 assigned to female 

BP Group     1, 2, 3       

  1 0.1818   0.1818 3 100*(0.1818/2.64) = 7 

  3  0.0136   0.0136 4 100*(0.0136/2.64) = 1 

  2         0 

Risk of Y = 1 LP Total points 
Label 

0.124 -1.9567 0 
Min 

0.2 -1.39 15.7 
  

0.3 -0.85 30.5 
  

0.4 -0.41 42.6 
  

0.5 0 53.8 
  

0.6 0.405 64.9 
  

0.7 0.847 77.0 
  

0.8 1.386 91.8 
  

0.865 1.696 105 Max 
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