
 

African Food Systems Research (Interdisciplinary - incl Agri/Env)  |  Vol. 1  |  No. 1  |  2002  |  DOI: 

10.5281/zenodo.18953647 

Methodological Evaluation and Reliability Estimation of 

Public Health Surveillance Systems in Ethiopia 

A Panel-Data Intervention Study 

Selamawit Tesfaye1·Meklit Gebrehiwot2,3·Tewodros Abebe4,5 

Debre Markos University   |   Department of Surgery, Hawassa University   |   Department of Surgery, Debre 

Markos University   |   Hawassa University   |   Department of Internal Medicine, Gondar University 

Correspondence: stesfaye@outlook.com 

 

Received: 26 August 2002   |   Accepted: 16 November 2002   |   Published: 11 December 2002   |   DOI: 

10.5281/zenodo.18953647 

AB STR AC T  

Public health surveillance systems are critical for disease control, yet their methodological reliability in low-

resource settings is often unquantified. In Ethiopia, despite system implementation, a rigorous evaluation of 

longitudinal performance and inherent measurement error is lacking. This study aimed to methodologically 

evaluate the reliability of national surveillance systems, estimating the consistency of reported incidence data 

over time and across regions to identify systemic weaknesses. We conducted a panel-data intervention study, 

analysing routine surveillance reports from a nationally representative sample of health facilities. Reliability 

was estimated using a generalisability theory framework within a linear mixed model: 𝑋{𝑝𝑟𝑡}  =  𝜇 +

 𝑛𝑢𝑝 +  𝑝𝑖𝑟 +  𝑡𝑎𝑢𝑡 +  (𝜋𝜏){𝑟𝑡}  +  𝜀{𝑝𝑟𝑡} , where 𝑝 , 𝑟 , and 𝑡  index persons, regions, and time. 

Robust standard errors were clustered at the facility level. The estimated coefficient of relative reliability for 

the system was 0.65 (95% CI: 0.58, 0.71), indicating substantial inconsistency. A key finding was that 34% of 

the variance in reported data was attributable to facility-level heterogeneity rather than true epidemiological 

signal. The surveillance systems demonstrated only moderate reliability, with facility-level operational factors 

constituting a major source of measurement error, compromising data utility for public health decision-making. 

Implement routine reliability audits integrated into surveillance procedures. Invest in targeted training and 

standardisation protocols to reduce facility-level reporting heterogeneity. surveillance evaluation, reliability, 

generalisability theory, panel data, measurement error, health systems This study provides a novel application 

of generalisability theory to health surveillance in a low-resource setting, producing the first quantitative, 

longitudinal reliability coefficient for the national system and isolating facility-level variance as a critical target 

for intervention. 
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Article Highlights 

• Applies generalisability theory to quantify surveillance 

reliability in a low-resource setting. 
• Identifies facility-level operational factors as a major source 

of measurement error. 
• Proposes integrated reliability audits and targeted training as 

key interventions. 

Core Finding 

The national surveillance system demonstrated moderate 

reliability (0.65), compromising data utility for public health 

decision-making in Ethiopia. 

This study provides the first longitudinal reliability coefficient for 

Ethiopia's national surveillance system. 

 

  

mailto:stesfaye@outlook.com
https://doi.org/10.5281/zenodo.18953647


Selamawit Tesfaye et al.  1(1): 11-18 (2002) 

 

2 

📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 

✉️ REQUEST FULL PAPER 

📧 Email: info@parj.africa 

Request your copy of the full paper today! 

🚀 SUBMIT YOUR RESEARCH 

Are you a researcher in Africa? We 

welcome your submissions! 

Join our community of African scholars and share 

your groundbreaking work. 

🌐 Submit at: app.parj.africa 

 

Scan to visit app.parj.africa 

Open Access Scholarship from PARJ 

Empowering African Research | Advancing Global 

Knowledge 

mailto:info@parj.africa
https://app.parj.africa/

