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Tuberculosis remains a global health concern, especially in high-transmission
areas. This paper proposes a mathematical model to assess the influence of
vaccination on tuberculosis control, with a focus on five demographic compart-
ments: susceptible, vaccinated, latent, active tuberculosis, and recovered.

We use Partial Rank Correlation Coefficient (PRCC) analysis to uncover
crucial parameters influencing tuberculosis dynamics, such as vaccine efficacy,
coverage, and immunity duration. We use simulations to evaluate the efficacy
of various vaccination tactics, such as the introduction of booster doses and
targeted immunization campaigns in high-risk populations. Our findings show
that high immunization coverage and efficacy can dramatically lower tubercu-
losis incidence and prevalence.

The PRCC analysis demonstrates that the pace of development from latent
to active tuberculosis and the rate of fading immunity are critical in determin-
ing the overall success of the vaccination strategy. We advocate developing
comprehensive immunization campaigns, particularly in high-burden areas, and
combining these efforts with early identification and treatment options to im-
prove control.

The findings highlights the necessity of ongoing research into creating vac-
cines with stronger efficiency and longer-lasting protection to further limit tu-
berculosis spread. This study offers useful insights for policymakers and public
health authorities, underlining the importance of vaccination in complete tu-
berculosis control programs. By incorporating these findings into public health
strategies, governments can better address the ongoing tuberculosis epidemic
and improve health outcomes for afflicted communities.
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