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Abstract 

The impact of Zika virus (ZIKV) is a global public health issue and its severity is ongoing. It is primarily transmitted 

via mosquitoes and sexual contacts. Sexual transmission experiences a longer period and strongly depends on the 

topological structure of sexual networks. However, relatively little work has been done to explore the characteristics 

of ZIKV infection in sexual networks, and further control ZIKV by changing contact patterns between individuals. 

In this paper, using the settings of Costa Rica as a case study, we developed a heterosexual network-based model, to 

study the effect of changing the degree heterogeneity by the measure of deleting the sexual contacts of individuals with 

small number but large degree in the sexually active places at different time, on ZIKV spread. We obtained a threshold 

time, which is later than the peak time of ZIKV infected cases. If applied prior to the threshold time, the measure will 

inhibit ZIKV infection and lower the final size; surprisingly if past the threshold time, the measure will boost ZIKV 

infection and increase the final size. In addition, our model yields higher cumulative infection among females, which 

is in line with observations. Our results provide some guidelines for preventing and controlling mosquito-human and 

sexual transmissions against ZIKV, particularly for countries with a high rate of sexually transmitted infections. 
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1 1. Introduction

Zika virus (hereafter referred to ZIKV) has been a global concern since the outbreak in Brazil in March 2015 [l].

a ZIKV, similar to dengue, is an arthropod-borne flavivirus, vectored by infected female mosquitoes of genus Aedes. 

4 Besides mosquitoes, ZIKV can also be transmitted by sexual contacts [2]. In general, approximately 20% of ZIKV 

s infections [3] (50% or 66% in French Polynesia 2014-2015 [4]) shows mild symptoms including mild fever, rash, 

a conjunctivitis and joint pain. Recent research also indicates that the virus is closely associated with neurological 

, disorders, especially microcephaly [5]. Unfortunately, there are no feasible treatment and vaccine for ZIKV. 

ZIKV was first isolated from the serum of a febrile sentinel rhesus monkey in the Zika forest of Uganda in 194 7 and 

• then discovered from Aedes africanus mosquitoes in the same forest in 1948 [6]. It was first identified in humans from

10 the serum of east African residents in 1952 [7]. In April 2007, cases outside Africa and Asia were reported on Yap 

11 Island in the southwestern Pacific Ocean [8]. Since then, the outbreak of disease ZIKV induces has become serious. 

12 In October 2013, a severe outbreak hit French Polynesia and caused an estimated 28,000 cases [9]. Subsequently, 

1a an outbreak started in Brazil in March 2015 and swept across South and Central America with more than 140,000 

14 suspected and confirmed cases by the end of February 2016 [10, 11]. WHO immediately declared ZIKV as a Public 
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