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ABSTRACT

Background: Community health centres are critical for healthcare delivery in Rwanda, yet systematic
methodologies for quantifying and optimising their operational yield remain underdeveloped. Yield, defined as the
effective utilisation of resources to achieve health outcomes, requires robust statistical frameworks for measurement

and improvement.

Purpose and objectives: This systematic review evaluates the application of Bayesian hierarchical modelling
methodologies for yield optimisation within Rwanda's community health centre systems. It aims to synthesise
methodological approaches, assess model efficacy, and identify gaps in current research.
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Article Highlights
e Spatial random effects and expert priors significantly
improve yield estimation precision.
» A critical gap exists in model validation using posterior
predictive distributions.
« The framework facilitates
allocation in nested health systems.
* Adoption in Rwandan community health contexts is nascent
but methodologically promising.

evidence-based resource

Core Model Form

The reviewed hierarchical model structure features partial
pooling of centre-level  effects:  $y {ij} \sim
\text{Normal}(\alpha_j + X_{ij}\beta, \sigma"2), \; \alpha_j
\sim \text{Normal}(\mu_{\alpha}, \tau"2)$, where $y {ij}$
is the yield outcome for centre $j$.

This review synthesises methodological approaches rather than
reporting primary health outcomes.
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