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AB STR AC T  

Background: Public health surveillance systems are critical for disease control, yet their reliability in resource-

limited settings is often uncertain. Existing evaluation frameworks lack robust quantitative methods to integrate 

heterogeneous data and account for hierarchical data structures inherent in national surveillance networks. 

Purpose and objectives: This study aimed to develop and apply a novel Bayesian hierarchical model to 

quantitatively assess the reliability of a national public health surveillance system, using Ethiopia as a case study. 

The objective was to estimate system completeness and timeliness while quantifying uncertainty. 

Keywords: Bayesian hierarchical modelling, public health surveillance, reliability assessment, sub-Saharan Africa, 
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Article Highlights 

• National surveillance reliability estimated at 0.72 with clear 

regional inequities. 
• Bayesian hierarchical model quantifies uncertainty in 

performance metrics. 
• Completeness emerges as a more significant constraint than 

timeliness. 
• Posterior probability of 0.94 supports a positive reliability 

trend. 

Methodological Contribution 

Introduces a Bayesian hierarchical model integrating multi-

level reporting data to assess surveillance reliability while 

formally quantifying uncertainty—a robust alternative to 

conventional evaluation frameworks. 

This study provides a quantitative framework for monitoring and 

strengthening public health surveillance in resource-limited settings. 
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📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 
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