Completion Report

Universiti Kebangsaan Malaysia
Maryati Mohd. Y usof

Subject of Research Project : ""The Socio-technical and Lean Approach Towards Effective and
Safe Health Information Systems: The Japanese and Malaysian Experience"

Complex socio-technical health information systems (HIS) issues can create new error risks. Therefore,
we evaluated the management of HIS-related errors using the proposed human, organization, process,
and technology-fit (HOPT-fit) framework to identify the lessons learned. Qualitative case study
methodology through observation, interview, and document analysis was conducted at a 1000-bed
Japanese specialist teaching hospital. Effective management of HIS-related errors was attributable to
many socio-technical factors including continuous improvement, safety culture, strong management and
leadership, effective communication, preventive and corrective mechanisms, an incident reporting
system, and closed feedback loops. Enablers of medication errors include system sophistication and
process factors like workarounds, variance, clinical workload, slips and mistakes, and
miscommunication. The effectiveness of the case hospital management in handling the HIS-related
errors can guide other clinical settings. The potential of HIS to minimize errors can be achieved through
continual, systematic, and structured evaluation. The case study validated the applicability of the
proposed evaluation framework that can be applied flexibly according to study contexts to inform HIS
stakeholders in decision-making. The comprehensive and specific measures of the proposed framework
and approach can be a useful guide for evaluating complex HIS-related errors. Leaner and fitter socio-
technical components of HIS can yield safer system use.

Pharmacy information systems (PhIS) can cause medication errors that pharmacists may overlook due
to their increased workload and lack of understanding of maintaining information quality. This study
also seeks to identify factors influencing unintended consequences of PhIS and how they affect the
information quality, which can pose a risk to patient safety. This qualitative, explanatory case

study evaluated PhIS in ambulatory pharmacies in a Malaysian hospital and a clinic. Data were
collected through observations, interviews, and document analysis. We applied the socio-technical
interactive analysis framework to investigate the socio-technical interactions of pharmacy information
systems that lead to unintended consequences. We then adopted the HOPT-fit framework to identify
their contributing and dominant factors, misfits, and mitigation measures. We identified 28 unintended
consequences of PhlS, their key contributing factors, and their interrelations with the systems. The
primary causes of unintended consequences include system rigidity and complexity, unclear knowledge,
understanding, skills, and purpose of using the system, use of hybrid paper and electronic
documentation, unclear and confusing transitions, additions and duplication of tasks and roles in the
workflow, and time pressure, causing cognitive overload and workarounds. Recommended mitigating
mechanisms include human factor principles in system design, data quality improvement for PhIS in
terms of effective use of workspace, training, PhlS master data management, and communication by
standardizing workarounds. Threats to information quality emerge in PhIS because of its poor design, a

failure to coordinate its functions and clinical tasks, and pharmacists’ lack of understanding of the
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system use. Therefore, safe system design, fostering awareness in maintaining the information quality of

PhIS and cultivating its safe use in organizations is essential to ensure patient safety. The proposed

evaluation approach facilitates the evaluator to identify complex socio-technical interactions and

unintended consequences factors, impact, and mitigation mechanisms.
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