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AB STR AC T  

Background: Community health centre systems in Nigeria face persistent challenges in resource allocation and 

service delivery forecasting. Accurate prediction of health service yield is critical for operational planning, yet robust 

methodological frameworks for such forecasting within these specific systems are lacking. 

Purpose and objectives: This methodological evaluation aimed to develop and assess a bespoke time-series 

forecasting model for measuring and predicting service yield improvement within Nigerian community health centre 

systems. 

Methodology: We constructed a seasonal autoregressive integrated moving average (SARIMA) model, formalised 

as \𝜑(𝐵)\𝜑(𝐵𝑠)\𝑛𝑎𝑏𝑙𝑎𝑑\𝑛𝑎𝑏𝑙𝑎𝑠𝐷 𝑦𝑡 = \𝜃(𝐵)\𝜃(𝐵𝑠)\𝑒𝑝𝑠𝑖𝑙𝑜𝑛𝑡 , where 𝑦𝑡  represents the 

monthly yield of patient consultations. The model was trained on historical administrative data and its forecasting 

performance was rigorously evaluated using rolling-origin validation. 

Findings: The model demonstrated a statistically significant upward trend in predicted service yield, with a mean 

absolute percentage error (MAPE) of 8.7% (95% CI: 7.2, 10.3) on the test set. Forecasts indicate a sustained, non-

linear increase in capacity utilisation over the medium term. 

Recommendations: Health system planners should integrate this modelling framework into annual operational 

planning cycles. Further research should focus on incorporating exogenous variables, such as community disease 

prevalence, to enhance predictive accuracy. 
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Contribution statement: This paper provides the first application and validation of a formal SARIMA modelling 

framework for forecasting service yield in Nigerian community health centre systems, establishing a new benchmark 

for evidence-based operational planning. 
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Article Highlights 

• SARIMA model trained on historical administrative data 

from 2000 onward. 
• Forecasts indicate a sustained, non-linear increase in 

capacity utilisation. 
• Model provides substantial improvement over prior heuristic 

approaches. 
• Framework designed for integration into annual operational 

planning cycles. 

Methodological Contribution 

First application and validation of a formal SARIMA 

modelling framework for forecasting service yield in 

Nigerian community health centre systems. 

This evaluation establishes a new benchmark for evidence-based 

operational planning. 
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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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