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1. Augmenting well-mixed models 

As discussed in section 2.1 of the main text, our sexual network is not isolated, so to 

estimate the effects of escort business on the disease spreading in society-wide scale 

one both needs to estimate how large is the fraction of this type of commercial sexual 

contacts we actually have recorded, and be able to reproduce the sexual contact 

dynamics in society. This is of course hard to do accurately. Regarding the missing 

contacts, we will proceed without them and thus obtain a lower bound of the 

contribution. To model the sexual contacts in the rest of society we assume a well-

mixed scenario where everyone have an equal probability of be in contact with 

everyone else. We compare the change in the basic reproduction number R0 = ρ / µ 

(where ρ is the transmission rate and µ is the recovery rate)—the number of 

secondary infections in a completely susceptible population—if our recorded contacts 

are added to the underlying well-mixed contact pattern. In well-mixed models with 

identical individuals, R0 = 1 marks the epidemic threshold. So if R0 > 1 there is a 

chance that an epidemic will break out. In order for this threshold criterion to hold for 

populations with a distribution of contact rates, one can calculate an effective R0 by 

using the multiplicative factor Λ 
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where σ2 is the variance of the contact rate and c is the average contact rate [1]. This 

R0 corrects for the diversity of contact rates, but not for all the temporal 

heterogeneities. We take an estimate of this factor from Liljeros et al. [2] where σ = 

1.26±0.04 year−1 and c = 1.22±0.07 year−1 give Λwithout = 0.066±0.001 as the 

correction factor for the population without the contacts from Internet prostitution. 

These numbers come from a random sample of Swedes aged 18 to 74 years, and are 

not expected to be the same for Brazil, in fact, according to Ref. [3], cwoman = 1.47 and 

cman = 2.96 (which should be taken with a grain of salt since it would imply that over 

one third of the sexual contacts are between two males), for this data we have no 

information about σ2. Now we use the same values from our data (covering a fraction 

of about ν = 0.07% of the inhabitants in this age cohort in the sampled twelve 

Brazilian cities) and obtain σ+ = 16.3 year−1 and c+ = 5.0±0.1 year−1, which give Λwith 

= 0.169±0.001 for the correction factor of the entire Brazilian population including 

the contacts of our data set. (In this calculation we assume the two types of contacts to 

be uncorrelated so that the variances are additive.) To investigate the difference Δ 

between Λ for the cases with and without the claimed contacts, 
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we plot Δ as a function of c and σ in Figure S1. The sexual contacts in our data would, 

in this sketchy calculation, contribute to about 0.12 of change in Λ and thus be rather 

insignificant. If the type of commercial sex we study was properly accounted for in 

the estimates of σ and c, then one can rather measure the impact of our data by 

subtracting it from the background activity. This gives roughly the same result but in 

the other direction—Λ decreases by a factor 0.11. 
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Figure S1. Correction factor for R0 when adding our contact structure to a 

sample of the society-wide contact patterns. The difference ∆ in the correction 

factor for R0 with and without our empirical network as a function of the average 

contact rate c and the standard deviation of the contact rate σ of the whole population.	  


