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Project Title: Mathematical modeling of HIV spread and control in populations of
men who have sex with men in migrant cities of China

Abstract: HIV in China is to a large extent concentrated in traditional high-risk

groups. In particular men who have sex with men (MSM) have shown a
steadily increasing HIV prevalence, and sex between men is now the main
route of HIV transmission in China (Zhang et al. 2013). Especially the big
migrant cities, such as Shanghai and Shenzhen, have relatively large
populations of MSM.

Shenzhen CDC has several years of experience with studying HIV spread
and control among MSM, including male sex workers, so-called ‘money
boys’ (MB). This resulted in an important series of international publications
(e.g. Cai et al. 2010; Tan et al. 2013; Zhao et al. 2012, 2014a, 2014b).
These studies are based on two different sampling methods, respondent-
driven sampling and time-location sampling, which have recently been
compared on their effectiveness (Zhao et al. 2014b). Also, much is known
about the critical role of the venues where MSM meet in Shenzhen, such
as bars, saunas, parks and dorm-based venues (Zhao et al. 2014a).

Mathematical models have proven to be very useful in the evaluation of
health programs (Garnett et al. 2011). There are several models for HIV
amongst MSM, which have recently been reviewed (Punyacharoensin et
al. 2011). However, these models mainly focus on the situation in the US
or Europe, and they all do not account for strong migration and venue-
based behaviors.

We search for a mathematically skilled PhD-student who will develop and
apply a deterministic model (i.e. using differential equations) of HIV spread
and control in MSM populations in China. The model should represent an
open urban population with high levels of migration, and it should account
for an important role of MB and venues. The data from Shenzhen CDC wiill
be available to serve as input to the model.

The results of the PhD study will be of direct relevance to HIV control in
Shenzhen and possibly other migrant cities in China. The modeling may
also help to identify gaps in our knowledge and thereby topics for new data
collection. Furthermore, the deterministic MSM model will be included in an
existing larger modeling framework, using individual-based simulation,
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developed at Erasmus MC (Hontelez et al. 2013). This may help to study
the consequences of HIV control among MSM for the general population.
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Requirements of
candidate:

Mathematical biology or any other background with a strong mathematical
component, such as epidemiology, biomedical sciences, biostatistics or
econometrics. Experience with deterministic modeling and advanced data
analysis is essential.

Master degree: Yes

IELTS Grade: 7.0 (minimal 6.0 per component)
or

TOEFL: 100 (minimal 20 per component)
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Supervisor Dr. Sake J. de Vlas (Associate Professor of Modeling Infectious Diseases)
information: Email address: s.devlas@erasmusmec.nl
Website: http://www.erasmusmc.nl/mgz/?lang=en
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