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AB STR AC T  

{ "background": "Inadequate forecasting of health service demand at community health centres (CHCs) in sub-

Saharan Africa undermines resource allocation and risk management, particularly for maternal and child health 

programmes. Existing models often lack the methodological rigour to handle the complex, non-stationary time-

series data typical of these settings.", "purpose and objectives": "This study aimed to develop and 

methodologically evaluate a novel hybrid forecasting model for CHC patient attendance, designed to quantify 

reductions in stock-out risk through improved prediction accuracy.", "methodology": "We utilised a 

longitudinal dataset of monthly patient attendance from a network of CHCs. The core model is a seasonal 

autoregressive integrated moving average with exogenous variables (SARIMAX), expressed as \𝜑(𝐵)\

𝜑(𝐵𝑠)(1 − 𝐵)^𝑑(1 − 𝐵𝑠)^𝐷 𝑦𝑡 = \𝜃(𝐵)\𝜃(𝐵𝑠)\𝑒𝑝𝑠𝑖𝑙𝑜𝑛𝑡 + \𝛽 𝑋𝑡 , integrated with a Long 

Short-Term Memory (LSTM) neural network to capture non-linear patterns. Model performance was assessed 

via rolling-origin forecast evaluation against benchmark models.", "findings": "The hybrid SARIMAX-LSTM 

model significantly outperformed all benchmarks, reducing the mean absolute percentage error (MAPE) by 

32.7% (95% CI: 28.1, 37.3) on the test set. This accuracy gain translates to a projected 41% reduction in the 

probability of essential drug stock-outs for a typical CHC.", "conclusion": "The proposed hybrid model 

provides a robust methodological framework for forecasting CHC demand, demonstrating substantial potential 

to mitigate operational risks through data-driven planning.", "recommendations": "Health policymakers should 

invest in building analytical capacity for time-series forecasting at the district level. The model architecture 

should be integrated into national health management information systems for proactive resource allocation.", 
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"contribution statement": "This paper provides a novel, evaluated hybrid 
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Article Highlights 

• Hybrid model integrates SARIMAX statistical framework 

with LSTM neural network architecture. 
• 32.7% reduction in mean absolute percentage error 

compared to benchmark models. 
• Projects 41% decrease in probability of essential drug stock-

outs at typical CHCs. 
• Methodological framework designed for complex, non-

stationary health system data. 

Methodological Innovation 

The study develops and evaluates a novel hybrid forecasting 

model combining seasonal autoregressive integrated moving 

average with exogenous variables (SARIMAX) and Long 

Short-Term Memory (LSTM) neural networks. 

This methodological evaluation demonstrates how improved 

forecasting can directly reduce operational risks in community 

health systems. 
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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. 

✉️ 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/

