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Table S3: Location-specific proportional factors in the MSIRWb and MSIR model

The MSIRWb model The MSIR model
Contact data fits to B19 fits to VZV
Home 1.39E-11 1.10E-10
school 1.88E-02 4.07E-02
Work 2.22E-13 2.68E-10
Transport 1.78E-04 3.29E-01
General public 3.23E-13 1.66E-13
Time use data fits to B19 fits to VZV
Home 1.48E-03 9.78E-13
school 1.09E-02 1.88E-01
Work 1.12E-06 6.89E-01
Transport 1.80E-05 1.19E-10
General public 1.77E-01 8.49E-02

Model fit to ILI incidence data

The model is described by the following set of differential equations:

dSi

dt
= −qiSi

∑
j

Ci,jIj

dEi

dt
= qiSi

∑
j

Ci,jIj − rEi

dIi
dt

= rEi − fIi

dRi

dt
= fIi

where:

• Si, Ei, Ii and Ri are the number of susceptible, exposed, infected and recovered indi-
viduals respectively in age group i.

• Ci,j is the contact rate matrices and qi is age- dependent proportional factor; the product
qiCi,j translates into the average daily per capita rate at which an individual of age i
makes effective contact with a person of age j.

• r is the rate at which an individual in the exposed class enters the infectious class

• f is daily rate at which infectious individuals recover and become immune.



We referred to [3, 8] and took an average latent period of 1 day (r=1) and an average infec-
tious period of 3.8 days (f=1/3.8). We assumed that vaccination took place at the beginning
of the October, with the coverage being 0.066% for 0-14 years, 5.5% for 15-19 years, 20% for
20-64 years, and 60% for 65 years and older [1]. The vaccinated people were assumed to be
become immune and moved out the susceptible class immediately. The newly infected cases
of the first week of the season 2010-2011, reported by GPs network [2, 7], were seeded in
the model at time t=0. Given GPs network covering 1.75% of the population, we estimated
infected cases from observed ILI data for the whole Belgian population. We estimated the
model parameters by minimizing the sum of squared difference between the observed ILI
incidence rate and the scaled model-based incidence rate, as presented in the following for-
mula with i being age groups (0-4, 5-14, 15-19, 20-64 and ≥ 65) and t is the index of week
from 1 to 52 in the season 2010-2011. α is a scaling factor to account for several issues, e.g.
consultation rate at GPs, mis-specification of model parameters...

∑
i

∑
t

[
Ii,t
Ni

− α
Îi,t
Ni

]2

The accuracy of the model is measured by the mean absolute error (MAE), where It and Ît
are observed number of cases and estimated number of cases at time t, respectively.

MAE = mean(
∣∣∣It − Ît

∣∣∣)
Table S4: Model fits to ILI incidence data based on different matrices

Contact data q1.1(95% CI) q1.2(95% CI) q1.3(95% CI) q1.4(95% CI) q1.5(95% CI) q2(95% CI) alpha(95%) R0(95%) LS value
All contacts 0.137(0.124-0.158) 0.09 (0.079-0.098) 0.131(0.114-0.148) 0.090(0.084-0.096) 0.120(0.086-0.122) 0.265(0.265-0.268) 2.077(1.881-2.470) 8.66e-5
Non-close contacts 0.420(0.326-0.546) 0.207(0.198-0.394) 0.257(0.149-0.451) 0.165(0.0910-.329) 0.005(0.003-0.009) 0.269(0.261-0.270) 3.471(2.130-3.674) 9.32e-5
Close contacts 0.212(0.162-0.325) 0.167(0.104-0.213) 0.274(0.210-0.421) 0.204(0.125-0.381) 0.242(0.210-0.391) 0.265(0.201-0.269) 1.510(1.458-1.637) 8.47e-5
Close > 15p 0.254(0.135-0.342) 0.192(0.124-0.236) 0.327(0.213-0.548) 0.250(0.215-0j.451) 0.301(0.281-0.428) 0.265(0.260-0.268) 1.512(1.457-1.742) 8.38e-5
Close > 1h 0.303(0.254-0.465) 0.230(0.201-0.342) 0.422(0.327-0.479) 0.332(0.312-0.541) 0.293(0.213-0.415) 0.266(0.262-0.269) 1.429(1.324-1.543) 8.28e-5
Close > 4h 0.544(0.326-0.642) 0.438(0.218-0.526) 0.807(0.231-0.902) 0.673(0.429-0.791) 0.514(0.491-0.615) 0.266(0.260-0.291) 1.318(1.131-1.635) 8.34e-5
Time use data
Overall exposure time 0.097(0.081-0.102) 0.076(0.069-0.812) 0.119(0.107-0.129) 0.08(0.077-0.082) 0.149(0.94-0.198) 0.264(0.261-0.2661) 1.630(1.401-1.722) 8.37e-5
Combined data
Suitable contacts 0.284(0.258-0.497) 0.21(0.199-0.397) 0.322(0.303-0.619) 0.218(0.212-0.418) 0.336(0.250-0.638) 0.478(0.216-0.502) 0.264(0.262-0.266) 1.441(1.430-1.446) 8.43e-5

q1.1-q1.5: The age-dependent proportionality factors;
q2: The fraction of total exposure time suitable for transmission in combined data;
α: the scaling factor
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Figure S1: The fit to ILI incidence data.




