Comparison of network models for STI transmission and intervention: how useful are they for public health?
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Objectives

Mathematical models that follow individuals, their sexual interactions, and health seeking behaviour have been developed to try to create realistic representations of   chlamydia screening in populations. Such models have been used in the Netherlands, Denmark and the UK to examine the potential impact of different screening programs on the prevalence of infection. The robustness of model predictions can be tested by comparing the results from different models when given the same set of screening scenarios.  

Methods

We compared three individual-based, dynamic sexual network models simulating population level sexual behaviour, chlamydia transmission, screening and partner notification, which were developed by independent research groups. Parameters describing an opportunistic screening program in 16-24 year olds were harmonised to allow direct comparison, while other parameters were retained as used in the original research. Model predictions of the change in chlamydia prevalence after 10 years were compared under different scenarios. 

Results 

The number of screening tests carried out was comparable in all models. The initial chlamydia prevalence was broadly similar as the models had all been fitted or calibrated to current data from the UK, the Netherlands or Denmark. There were large differences in the predicted impact of screening (Figure 1). When screening was restricted to women only, the greatest effect was seen in Model 1 (UK, HPA), the chlamydia prevalence in women aged 16-44 decreased by 85% of its original value after 10 years. Model 2 (Netherlands, RIVM) predicted a smaller decline of 35%. For Model 3 (UK, ClaSS) there was only a 9% reduction. As expected, the largest changes were seen in the age groups that were targeted by screening (which also had the highest prevalence). In all models, including men in the screening programme resulted in small additional reductions in prevalence but the initial decline occurred more quickly and there were relatively large benefits for younger women. 
Conclusions

Superficially similar models can produce strikingly different outputs, with the same screening parameters. This could be due to differences in health care implementation in the models, prior to the start of the screening. If the rate of treatment seeking of symptomatically infected persons is assumed to be low, screening will have a greater impact (Model 1) than if a high rate of treatment seeking is assumed, for the same baseline prevalence (Models 2 & 3). Differences in the probability of reinfection following screening could also be important. Higher rates of reinfection will reduce the impact of screening. This could occur due to different assumptions regarding delays in treatment and partner notification, post-treatment abstinence, chlamydia transmission probability or concurrency. These results raise the question of how best to parameterize and validate models that are to be used to support public health decision making and whether they contribute at all to evidence based decisions about interventions. 












