
File S1 Example of fractional polynomial function selection 

 

Suppose we want to predict depressive symptom severity by alcohol g/day using negative binomial 

regression analyses (for simplicity reasons without covariates). If we expect that this association may 

not be linear, we can test and model possible curvilinear associations using fractional polynomials (FP). 

 

In a first step, the best FP functions of first-degree (FP1) and FP functions of second-degree (FP2) is 

determined based on the model deviance (minus twice the maximized log likelihood). In total, 8 FP1 

functions are fitted using the exponents from the default set {−2,−1,−0.5, 0, 0.5, 1, 2, 3} with where X0 

denotes ln(x): 

 

alcohol g/day-2 

alcohol g/day-1 

alcohol g/day-0.5 

ln(alcohol g/day) 

alcohol g/day0.5 

alcohol g/day1 

alcohol g/day2 

alcohol g/day3 

 

In the same way, 36 FP2 functions are fitted based on all possible combinations of the FP1 functions. 

Repeated powers result in addition of ln(x) to the second term.  

  

Examples are: 

alcohol g/day-2 + alcohol g/day-1 

alcohol g/day-2 + alcohol g/day-0.5 

alcohol g/day-1 + alcohol g/day-1 + ln(alcohol g/day) 

 

Within the 8 FP1 functions, lowest deviance is found for alcohol g/day-2. Within the 36 FP2 functions, 

lowest deviance is found for alcohol g/day-2 + alcohol g/day1. 

 

In a second step, the closed test procedure is performed to select the final function (Table A). 

Table A Results of the closed test procedure. 

Alcohol g/day Deviance Deviance 

difference 

P Powers 

Null 64520.75      90.115     0.000                 

Linear 64519.97      89.339     0.000    1 

FP1 64443.44      12.805     0.002    -2 

FP2 64430.64       0.000        - -2 1         

 

The closed test procedure includes three steps: 

1. Determine if there is any effect of alcohol g/day on depressive symptom severity by comparing the 

best FP2 model for alcohol g/day against the null model. If the FP2 model is better than the null 

model continue, otherwise stop, concluding that the effect of alcohol g/day on depressive symptom 

severity is not significant. 

2. Determine of a linear model is sufficient in to describe the association of alcohol g/day on depressive 

symptom severity by comparing the best F2 model for alcohol g/day against the linear model. If the 

FP2 model is better than the linear model continue, otherwise stop, concluding that the effect of 

alcohol g/day on depressive symptom severity is linear. 

3. Determine of a FP1 model is sufficient in to describe the association of alcohol g/day on depressive 

symptom severity by comparing the best FP2 model for alcohol g/day against the best FP1 model. 

If the FP2 model is better than the FP1 model we choose FP2 as final model, otherwise we choose 

FP1 model.  
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Based on the results from Table A, we fit a negative binomial regression analyses to predict depressive 

symptom severity by alcohol g/day and model alcohol g/day as a fractional polynomial function of 

second-degree with powers -2 and 1. Thus the model fitted to explain depressive symptom severity is 

β0 + ß1*alcohol g/day-2 + β2*alcohol g/day1. 

 

Table B Results from the negative binomial regression analyses to predict depressive symptom 

severity by FP transformed alcohol g/day. 

 Power Rate Ratio Coefficient (ß) P>|z|      

Alcohol g/day -2 1.00000525001 0.00000525 0.000      

Alcohol g/day  1 1.77 0.57 0.001      

Constant  4.10 1.41 0.000        

 

Using the results from Table B, the model fitted is 1.41 + 0.00000525*alcohol g/day-2+0.57*alcohol 

g/day.  
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