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Abstract

To investigate the impact of human contact patterns on epidemic transmission, this study extends
the classical Susceptible-Infectious-Recovered (SIR) model by incorporating contact intensity into
a dual-strain competitive transmission framework. The analysis focuses on the effects of contact
intensity on the infection scale of single strains, the co-infection scale of dual strains, and the dy-
namics of strain competition. The results reveal that when contact intensity surpasses a certain
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threshold, the epidemic transmission scale expands rapidly. Strains with faster transmission rates
gain a competitive advantage under high contact intensity. Furthermore, variations in strain-spe-
cific infection rates significantly influence the competitive dynamics, highlighting the complexity of
dual-strain transmission mechanisms. The study also demonstrates that regulating contact inten-
sity effectively slows down the spread of epidemics and alters the competitive dynamics between
strains. The proposed model offers a novel theoretical framework for understanding the intricate
mechanisms of infectious disease transmission and provides methodological insights for develop-
ing targeted and refined control strategies.
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Figure 1. Transfer diagram of the model
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Figure 2. Impact of contact intensity on infection scale in single-strain scenarios
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Figure 3. Impact of contact intensity on infection scale in dual-strain scenarios
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Figure 4. Impact of contact intensity on strain competition in dual-strain scenarios
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