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Abstract

Based on the transmission dynamics of pertussis, a SEVIQR pertussis transmission model with
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multiple control measures incorporating early screening and vaccination is constructed. Through
theoretical analysis, we rigorously prove that when the control reproduction number is less than
one, the disease-free equilibrium is globally asymptotically stable, whereas when the control repro-
duction number is more than one, the system admits a unique endemic equilibrium. Furthermore,
sensitivity analysis is conducted to evaluate the impact of control parameters on disease transmis-
sion. Numerical simulations demonstrate that comprehensive intervention strategies including in-
creasing vaccination coverage, enhancing early screening frequency and strengthening isolation
measures can significantly suppress the transmission of pertussis.
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Figure 1. The flowchart of the spread of pertussis
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Figure 2. Sensitivity analysis of each parameter to the control reproduction number
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