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Abstract

To investigate the impact of the spread of positive and negative information on the transmission of
infectious diseases when the probability of information forgetting changes over time and positive
and negative information can be directly converted into each other, this paper proposes a UANU-SIS
dual-coupled network model. First, a dual-coupled network model is established. Second, the dynamic
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transition equations and the epidemic threshold expressions for the dual-coupled network are de-
rived using the method of microscopic Markov chain analysis (MMCA). Finally, simulation experi-
ments are used to analyze the impact of various parameters in the model on the transmission of
infectious diseases. The results indicate that accelerating the spread of positive information among
individuals, suppressing the spread of negative information, and adopting better preventive
measures for infectious diseases can effectively inhibit the spread of infectious diseases.
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Figure 1. UANU-SIS coupled model information-disease schematic diagram
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Table 1. Meanings of the parameters in the model
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Figure 2. (a) Rules for state transition in the information layer; (b) Rules for state transition
in the disease layer
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Figure 3. A state transition probability tree that includes the five states of individual US, AS, NS, Al,
and NI. Each time step is divided into two state transition sequences: individual information dissem-
ination and individual disease transmission (the automatic transition of Ul to Al is not included)
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Figure 4. MC simulation plots showing the change in population state density over time
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Figure 5. Graphs of the proportion of individuals in the I state (p') as a func-
tion of $ and x under different parameter values
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