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Abstract

Meningitis is a severe infection with high global
morbidity and mortality, especially in the sub-
Saharan “meningitis belt.” Its main bacterial agents
include Neisseria meningitidis, Streptococcus
pneumoniae, and Haemophilus influenzae. We
propose and analyze an extended SEAIVHRQ model
integrating voluntary quarantine (Q) and proactive
vaccination (V), capturing both medical and
behavioral interventions.

Using optimal control, we assess three strategies:
reducing asymptomatic transmission, limiting
symptomatic spread, and enhancing awareness and
adherence. Simulations show that combining
vaccination, isolation, quarantine, and awareness
campaigns significantly reduces disease burden,
supporting cost-effective strategies aligned with the
WHO “Defeating Meningitis by 2030” roadmap.
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