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Background
One of the key measures of infectious disease transmission is the instantaneous per capita rate at which a susceptible acquires infection, the so-called force of infection. In the presented analyses, focus is on the varicella-zoster virus and the parvovirus B19. These viruses are similar in that transmission is airborne and occurs during close contacts. The contact rate and the infectiousness of the pathogen determine the spread of the infection in a population. It has been shown that the contact rate depends on age through heterogeneity in mixing of individuals from different age-classes.
Under the assumptions of lifelong immunity and the epidemic being in a steady state (i.e. at equilibrium), the force of infection can be estimated from antigen-presence in collected serum samples. For economic reasons, such serum samples are often tested for more than one antigen. These test results allow for the estimation of unobserved heterogeneity. In a period of 2003-2006 test results on varicella zoster virus and parvovirus B19 were collected from samples in Belgium, England & Wales, Finland, Italy and Poland.
Methods 
We model the age-dependent force of infection for varicella zoster virus and parvovirus B19 based on a joint model while incorporating individual unobserved heterogeneity. Individual heterogeneity comprises the differences among individuals’ susceptibility to acquire infections, often referred to as `frailties'. We use a shared gamma frailty to describe this heterogeneity, assuming that the frailty distribution is the same for both infections and contrast this using a correlated frailty approach, relaxing upon this assumption.

Results

The models show a substantial heterogeneity in Poland and England & Wales, while it exists to a lesser extent for Belgium and Italy and is not observed for Finland. 
Conclusion

This study shows that in several countries there exists unobserved heterogeneity in the acquisition of airborne infections as varicella zoster virus and parvovirus B19. Further studies are needed to relate this heterogeneity to potential factors, crucial for the mathematical modelling of airborne infections.
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