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S3 Appendix. 

Adapted permutation analysis  

An adapted permutation analysis was used to assess whether the association of ego and alter substance 

use was random in this social network. Keeping the original network structure as well as the respective 

amount of substance use fixed, the dispersion of personal use was randomized for all seven substances 

on the entire network 10,000 times. Permutation tests require the randomised samples to be both 

independent and exchangeable, assumed for our sample (Ge et al., 2018). For each newly generated 

network with randomised substance use we re-ran the analysis on alter substance use for all egos and 

using egos only. The mean and standard deviation of these values was compared to the values of the 

observed data. Small p-values reject the null hypothesis that the association of ego and alter substance 

use was random in this network. The p-value is the probability for obtaining results at least as large as 

that observed, provided the null distribution created through randomisation is valid (Knijnenburg et al., 

2009). The p-value is calculated as the fraction of randomised values greater than the observed value 

and the number of permutations performed (N=10,000). We added 1 for both numerator and 

denominator to avoid understating the p-value (Philipson et al., 2010).  

p =
∑(randomised	values > observed	value) + 1

N + 1 ․	
 

	


