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Advanced Certificate in Health Care Systems Engineering

Human Factors in Healthcare Systems Engineering

Accident

Accidents refer to unplanned events that result in harm, injury, damage, or loss. In healthcare systems
engineering, accidents can occur due to human error, equipment failure, or system deficiencies. These
events can have serious consequences for patients, healthcare providers, and the overall healthcare system.

Adverse Event

An adverse event is an incident that results in harm to a patient while receiving healthcare. These events can
be caused by errors in diagnosis, treatment, or patient management. Adverse events can lead to
complications, prolonged hospital stays, and even death. Identifying and preventing adverse events is
crucial in healthcare systems engineering to improve patient safety and outcomes.

Automation

Automation refers to the use of technology to perform tasks that were previously done by humans. In
healthcare systems engineering, automation can help streamline processes, reduce errors, and improve
efficiency. Examples of automation in healthcare include electronic medical records, medication dispensing
systems, and robotic surgery.

Barriers

Barriers are obstacles that prevent the smooth functioning of a healthcare system. These barriers can be
related to communication, technology, processes, or human factors. Identifying and addressing barriers is
essential in healthcare systems engineering to optimize the delivery of care and improve patient outcomes.

Cognitive Load

Cognitive load refers to the mental effort required to process information and perform tasks. In healthcare
systems engineering, healthcare providers often face high cognitive loads due to the complexity of medical
decisions, time pressure, and multitasking. Managing cognitive load is important to prevent errors, improve
decision-making, and enhance patient safety.

Communication

Communication is the exchange of information between individuals or groups. In healthcare systems
engineering, effective communication is essential for coordinating care, sharing critical information, and
ensuring patient safety. Poor communication can lead to misunderstandings, errors, and adverse events.
Improving communication processes is a key focus area in healthcare systems engineering.

Decision Support Systems

Decision support systems are tools that assist healthcare providers in making clinical decisions. These
systems use algorithms, data analysis, and evidence-based guidelines to provide recommendations for
diagnosis, treatment, and patient management. Decision support systems can help improve the quality of
care, reduce errors, and enhance patient outcomes in healthcare systems engineering.
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Electronic Health Record (EHR)

An electronic health record (EHR) is a digital version of a patient's medical history, including diagnoses,
medications, test results, and treatment plans. EHRs allow healthcare providers to access and share patient
information securely, leading to more coordinated and efficient care. Implementing EHRs is a common
practice in healthcare systems engineering to improve communication, decision-making, and patient safety.

Ergonomics

Ergonomics is the science of designing environments, products, and systems to optimize human
performance and well-being. In healthcare systems engineering, ergonomics focuses on creating
workspaces, equipment, and processes that are safe, efficient, and user-friendly for healthcare providers.
Applying ergonomic principles can help reduce injuries, fatigue, and errors in healthcare settings.

Failure Mode and Effects Analysis (FMEA)

Failure mode and effects analysis (FMEA) is a structured approach to identifying and mitigating potential
failures in a system. In healthcare systems engineering, FMEA is used to assess risks, prioritize interventions,
and improve patient safety. By analyzing failure modes and their effects, healthcare teams can proactively
address vulnerabilities and prevent errors.

Health Information Technology (HIT)

Health information technology (HIT) refers to the use of technology to manage and exchange health
information. HIT includes electronic health records, telemedicine, health apps, and other digital tools that
support healthcare delivery. Integrating HIT into healthcare systems engineering can enhance
communication, data analysis, and decision-making for better patient care.

Human Factors

Human factors refer to the interaction between humans and the systems they work in. In healthcare systems
engineering, human factors play a critical role in shaping how healthcare providers perform their tasks,
make decisions, and communicate with others. Understanding human factors is essential for designing safe,
efficient, and user-friendly healthcare systems that support optimal patient care.

Incident Reporting

Incident reporting involves documenting and analyzing events that have the potential to cause harmin a
healthcare setting. By reporting incidents such as errors, near misses, and adverse events, healthcare teams
can identify system weaknesses, implement corrective actions, and prevent future occurrences. Incident
reporting is a key component of healthcare systems engineering for continuous quality improvement.

Interoperability

Interoperability refers to the ability of different systems and devices to exchange and use information
seamlessly. In healthcare systems engineering, interoperability is crucial for ensuring that electronic health
records, medical devices, and other technologies can communicate effectively with each other. Achieving
interoperability can improve care coordination, data sharing, and patient outcomes.

Just Culture
Just culture is a management philosophy that promotes fairness, accountability, and learning in
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organizations. In healthcare systems engineering, a just culture encourages open communication,
transparency, and non-punitive responses to errors. By fostering a culture of trust and continuous
improvement, healthcare organizations can create a safe environment for reporting errors, analyzing root
causes, and implementing preventive measures.

Lean Thinking

Lean thinking is a management approach that focuses on maximizing value while minimizing waste in
processes. In healthcare systems engineering, lean thinking aims to streamline workflows, eliminate
unnecessary steps, and optimize resource utilization. By applying lean principles such as continuous
improvement and respect for people, healthcare organizations can enhance efficiency, quality, and patient
satisfaction.

Medical Device

A medical device is any instrument, apparatus, machine, or implant used in the diagnosis, treatment, or
monitoring of patients. Medical devices range from simple tools like thermometers and stethoscopes to
complex equipment such as MRI machines and pacemakers. Ensuring the safety, effectiveness, and usability
of medical devices is essential in healthcare systems engineering to protect patients and healthcare
providers.

Near Miss

A near miss is an event that could have resulted in harm but did not cause any injury or damage. In
healthcare systems engineering, near misses are opportunities for learning and improvement. By identifying
and analyzing near misses, healthcare teams can uncover underlying issues, implement preventive
measures, and reduce the risk of future errors.

Patient Safety

Patient safety refers to the prevention of harm to patients during the delivery of healthcare. In healthcare
systems engineering, patient safety is a top priority that involves identifying risks, implementing safeguards,
and promoting a culture of safety. Ensuring patient safety requires a multidisciplinary approach that
addresses human factors, technology, processes, and organizational factors.

Quality Improvement

Quality improvement is a systematic approach to enhancing the effectiveness, efficiency, and safety of
healthcare services. In healthcare systems engineering, quality improvement initiatives focus on measuring
performance, identifying opportunities for enhancement, and implementing changes to achieve better
outcomes. By using data, evidence-based practices, and continuous feedback, healthcare organizations can
drive continuous improvement in patient care.

Root Cause Analysis (RCA)

Root cause analysis (RCA) is a methodical process for identifying the underlying causes of problems or
incidents. In healthcare systems engineering, RCA is used to investigate errors, adverse events, and near
misses to prevent their recurrence. By digging deep into the root causes of issues, healthcare teams can
develop effective solutions, improve processes, and enhance patient safety.
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Simulation

Simulation involves creating a realistic environment or scenario to practice skills, test processes, or analyze
outcomes without real-world consequences. In healthcare systems engineering, simulation is used for
training healthcare providers, evaluating system performance, and identifying areas for improvement.
Simulation can help enhance clinical skills, teamwork, and decision-making in a safe and controlled setting.

Telemedicine

Telemedicine is the use of telecommunications technology to provide healthcare services remotely.
Telemedicine allows patients to consult with healthcare providers, receive diagnoses, and access treatment
without being physically present in a healthcare facility. Integrating telemedicine into healthcare systems
engineering can improve access to care, reduce costs, and enhance patient convenience, especially in rural
or underserved areas.
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