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ABSTRACT

District hospital systems in low-resource settings face persistent challenges in operational efficiency, yet robust
methodologies for quantifying longitudinal efficiency gains are underdeveloped. Existing approaches often
lack the temporal granularity and predictive validity required for strategic resource planning. This study aimed
to methodologically evaluate a novel time-series forecasting model designed to measure and project efficiency
gains within district-level healthcare delivery systems. The objective was to assess the model's predictive
accuracy and its utility for long-term operational planning. We conducted an intervention study applying a
seasonal autoregressive integrated moving average with exogenous variables (SARIMAX) model, specified as
@(B)p(B%)nabla®'asrp yt = @(B)O(BS)epsilont + [ Xt, to longitudinal administrative
data. Model performance was evaluated using rolling-origin forecast evaluation, with uncertainty quantified via
95% prediction intervals and robust standard errors. The forecasting model demonstrated a mean absolute
percentage error of 8.7% for key efficiency metrics over a five-year projection horizon. A core finding was a
projected 12.3% cumulative efficiency gain in resource utilisation, with prediction intervals indicating the
estimate's robustness to stochastic shocks in supply chains. The proposed time-series model provides a
statistically rigorous and operationally actionable tool for measuring historical and forecasting future efficiency
trajectories in complex healthcare systems. Health system planners should integrate such forecasting models
into medium-term expenditure frameworks. Further research should validate the model's transferability to other
public service sectors within food and health systems. health systems efficiency, time-series forecasting,
operational research, resource allocation, predictive modelling, SARIMAX This paper provides a novel
methodological framework for disentangling trend, seasonal, and policy-driven components of efficiency gains
in low-resource health systems, moving beyond static cross-sectional assessments.
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Avrticle Highlights Methodological Contribution
* Projected 12.3% cumulative efficiency gain in resource | Applies a SARIMAX time-series forecasting model to
utilisation for Ugandan district hospitals longitudinal administrative data from Ugandan district
» Model robustness confirmed via 95% prediction intervals | hospitals (2000-2026), enabling measurement and projection
and rolling-origin evaluation of operational efficiency gains.

* Methodological shift from static cross-sectional to dynamic

= This study evaluates a novel forecasting framework for health
temporal efficiency assessment

system efficiency in low-resource settings.
» Framework disentangles trend, seasonal, and policy-driven
components of system performance
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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 aresearcher in Africa? We welcome your submissions!

Join our community of African scholars and share your groundbreaking work.

Submit at: app.parj.africa

oEHo)

e

Scan to visit app.parj.africa

-

Open Access Scholarship from PAR]

Empowering African Research | Advancing Global Knowledge


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

