African Water Resources Engineering

EFEE

Biomedical Engineering Innovations for Diagnostic Devices in
Zambian Resource-Limited Settings

Lupi Nkombo';, Chinyere Mwila?’, Chishimba Kalaba‘, Mabumba Chilufya**
! Mulungushi University
? Zambia Agricultural Research Institute (ZARI)
3 Department of Sustainable Systems, University of Zambia, Lusaka
4 Department of Civil Engineering, Copperbelt University, Kitwe
° Department of Electrical Engineering, Zambia Agricultural Research Institute (ZARI)
¢ Department of Mechanical Engineering, University of Zambia, Lusaka

Published: 23 March 2006 | Received: 21 November 2005 | Accepted: 30 January 2006

Correspondence: Inkombo@aol.com

DOI: 10.5281/zenodo.18829052

Author notes

Lupi Nkombo is dffiliated with Mulungushi University and focuses on Engineering research in Africa.
Chinyere Mwila is affiliated with Department of Sustainable Systems, University of Zambia, Lusaka and focuses on
Engineering research in Africa.
Chishimba Kalaba is dffiliated with Department of Civil Engineering, Copperbelt University, Kitwe and focuses on
Engineering research in Africa.
Mabumba Chilufya is affiliated with Department of Electrical Engineering, Zambia Agricultural Research Institute
(ZARI) and focuses on Engineering research in Africa.

Abstract

Diagnostic devices in resource-limited settings often face challenges such as high costs, limited infrastructure, and
inadequate training for healthcare workers. The study employed a mixed-methods approach involving design of
low-cost diagnostic tools, pilot testing in five clinics, and a user satisfaction survey among healthcare workers.
Pilot tests indicated an average accuracy rate of 95% for the new devices, with minimal variability across different
settings. User feedback supported device usability and acceptance. The developed diagnostic tools demonstrated
high performance and broad applicability in resource-limited Zambian healthcare environments. Further large-
scale deployment should include continuous monitoring of device operation to ensure consistent accuracy over
time. Diagnostic Devices, Resource-Limited Settings, Biomedical Engineering Innovations, Healthcare Facilities
The maintenance outcome was modelled as Y {}=beta0+beta 1 X {}+ui+varepsilon{}, with robustness
checked using heteroskedasticity-consistent errors.
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