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Some emerged or reemerged infectious diseases, such as H1N1 in 2009 [1], H7N9 in 2013 [2], 

Dengue fever in 2014 [3], and Plague in 2019 [4], are a serious threat to human health and social 

development. The pathogenesis of infectious diseases, infectious law, prevention and treatment has 

been becoming a major problem that needs to be solved urgently in the world [5]. Consequently, we 

need to investigate mechanisms of epidemic, transmission modes and development trends of the 

infectious diseases, and further provide effective control measures for disease spread. Among the 

methods in investigations of infectious diseases, mathematical models have been contributing to 

improve our understanding of infectious disease dynamics and helping us develop preventive measures 

to control infection spread qualitatively and quantitatively. 

Mathematical modelling of infectious diseases mainly focuses on three aspects [6,7]. Firstly, 

dynamical model is established by combining the dynamics of infectious disease, biostatistics and 

computer simulation. Through qualitative analysis and numerical simulation of the model, the 

epidemic law of the disease is revealed and its development trend is predicted. Secondly, we need to 

obtain the optimal model based on model selection and data analysis. Lastly, in order to find the optimal 

strategy for its prevention and control, it is necessary to analyze the causes and key factors of the 

infectious diseases. 

This special issue received 17 manuscripts from the scholars in these research fields. The topics 

of these accepted papers contain descriptions of transmission dynamics of infectious diseases based on 

complex networks, nonlinear dynamic analysis and control measures for infectious disease models, 

data-driven approaches in infectious diseases. Some researchers have revealed the dynamic behavior 

of infectious disease transmission with spatial effects. 

It is noteworthy that it is impossible to assemble all the works in the fields of the dynamics of 

infectious diseases. Although more work is needed, this special issue has provided the theoretical basis 
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for the transmission mechanism, disease control and prevention of infectious diseases. In our opinion, 

two research directions need more attentions in the future: (i) how diseases propagate in both space 

and time, which need a large number of data including spatial locations, human communication 

network, and so on [8–11]; (ii) the interactions between human infectious diseases and animal 

diseases, which should be considered as a whole due to collective living environment [12,13]. 
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