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Outline

ÁContext for System Based Approach

ÁThe Systems Engineering Initiative for 

Patient Safety (SEIPS) Model 

ÁHuman Factors and Patient Safety

ÁCultures and Behaviours in Healthcare
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Cultural Shift

ÅñTo Err is Human: Building a Safer Health Systemò came out in 

1999, and the follow-up report, ñCrossing the Quality Chasm:  

A New Health System for the 21st Centuryò came out in 2001.  

ÅUp to 98,000 deaths in the US every year due to medical error.

ÅHospital-based errors were reported as the eighth leading 

cause of death nationwide. 



Health care is a complex system 



How many times have you heard this?

WE NEED TO FIX THE SYSTEM!



The SEIPSModel
(SystemsEngineeringInitiative for 

PatientSafety)

Carayon, P., et al. (2006). WORK system design for patient safety: The 
SEIPS model. Quality & Safety in Health Care, 15(Suppl1), i50ςi58.



What is a work system?

A work system is a system in which

Åhuman participants and/or machines

Åperform work

Åusing information, technology, and other 

resources 

Åto produce products and/or services for 

internal or external customers.



Iƻǿ ǘƘƛƴƎǎ ƘŀǇǇŜƴΧ

ÅA person could be a care provider or a 
patient

ÅPerforms a range of tasks

ÅWithin a certain physical environment

ÅUnder specific organizational conditions

ÅUsing various tools and technologies



SEIPS model of work system and 
patient safety





Components Examples

Work 
System

Person Education, skills and knowledge; Motivation 
and needs; Physical characteristics; 
Psychological characteristics

OrganizationsManagement style; Performance evaluation, 
rewards and incentives; Coordination; 
Organizational culture; Work schedules; 

Technologies
and Tools

Various information technologies: electronic 
health record, computerized provider order 
entry and bar coding medication 
administration;  Medical devices; Other 
technologies and tools

Tasks Job content, challenge and utilization of skills
Autonomy,  Job demands (e.g. workload, 
time pressure, cognitive load)

Environment Layout; Noise; Lighting; Temperature, 
humidity and air quality; Work station design



Components Examples

Work 
System

Person Education, skills and knowledge; Motivation 
and needs; Physical characteristics; 
Psychological characteristics

OrganizationsManagement style; Performance evaluation, 
rewards and incentives; Coordination; 
Organizational culture; Work schedules; 

Technologies
and Tools

Various information technologies: electronic 
health record, computerized provider order 
entry and bar coding medication 
administration;  Medical devices; Other 
technologies and tools

Tasks Job content, challenge and utilization of skills
Autonomy,  Job demands (e.g. workload, 
time pressure, cognitive load)

Environment Layout; Noise; Lighting; Temperature, 
humidity and air quality; Work station design



Components Examples

Work 
System

Person Education, skills and knowledge; Motivation 
and needs; Physical characteristics; 
Psychological characteristics

OrganizationsManagement style; Performance evaluation, 
rewards and incentives; Coordination; 
Organizational culture; Work schedules; 

Technologies
and Tools

Various information technologies: electronic 
health record, computerized provider order 
entry and bar coding medication 
administration;  Medical devices; Other 
technologies and tools

Tasks Job content, challenge and utilization of skills
Autonomy,  Job demands (e.g. workload, 
time pressure, cognitive load)

Environment Layout; Noise; Lighting; Temperature, 
humidity and air quality; Work station design



Components Examples

Work 
System

Person Education, skills and knowledge; Motivation 
and needs; Physical characteristics; 
Psychological characteristics

OrganizationsManagement style; Performance evaluation, 
rewards and incentives; Coordination; 
Organizational culture; Work schedules; 

Technologies
and Tools

Various information technologies: electronic 
health record, computerized provider order 
entry and bar coding medication 
administration;  Medical devices; Other 
technologies and tools

Tasks Job content, challenge and utilization of skills
Autonomy,  Job demands (e.g. workload, 
time pressure, cognitive load)

Environment Layout; Noise; Lighting; Temperature, 
humidity and air quality; Work station design



Components Examples

Work 
System

Person Education, skills and knowledge; Motivation 
and needs; Physical characteristics; 
Psychological characteristics

OrganizationsManagement style; Performance evaluation, 
rewards and incentives; Coordination; 
Organizational culture; Work schedules; 

Technologies
and Tools

Various information technologies: electronic 
health record, computerized provider order 
entry and bar coding medication 
administration;  Medical devices; Other 
technologies and tools

Tasks Job content, challenge and utilization of skills
Autonomy,  Job demands (e.g. workload, 
time pressure, cognitive load)

Environment Layout; Noise; Lighting; Temperature, 
humidity and air quality; Work station design



Components Examples

Process Care Processes 
and Other 
Processes

Care processes
Other processes: information 
flow, purchasing,
maintenance, cleaning

Outcomes Employee and 
Organizational 
outcomes

Job satisfaction 
Job stress and burnout
Employee safety 
Organizational health (e.g. 
profitability)

Patient 
outcomes

Patient safety
Quality of care
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Key Messages

ÅThe five components interact with each other 

and influence each other

ÅChanges to any aspect of the work system will 

either negatively or positively affect the 

processes and consequent outcomes

ÅThe individual is part of the work system.



Patient Safety

A Human Factors Perspective



To Err is Human!



Error is the inevitable downside 

of having a brain!



Human factors definition

ÅAlso known as ñergonomicsò 

ÅThe study of all factors that make it easier 

to do the work in the right way

ƺApplies wherever humans work

ÅImportance has been recognized for a long 

time in High Reliability Organizations







Human factors

ÅAcknowledges:

ƺthe universal nature of human fallibility

ƺthe inevitability of error

ÅSystem design should minimize the 

likelihood of error and its consequences
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The rangeof workers

Good human factors design in health care 
accommodates the entire range of workers

ƺNot just calm, rested & experienced clinicians

ƺAlso for inexperienced health-care workers 
who might be stressed, fatigued and rushing
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The objectives of HFE

ÅReduce errors, fatigue, stress and injuries

ÅImprove productivity, ease of use, safety, 

acceptance, job satisfaction, and quality of life
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HFE  in Practice

Sawyer 1996
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Raise your hand and close your eyes 
when you know HOW MANY results are 

out of range
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HFE  in Practice
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HFE  in Practice
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What was the difference?

ÅThe first data presentation was cognitively 

challenging 

ÅThe second provided what is called a direct 

perception display
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What was the difference?

ÅBoth are typical of types of displays you might 

encounter every day. 

ÅBoth affected accuracy (quality/safety) and 

response time (productivity). 

ÅOnly one was good!
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What was the patient?
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HFE  in Practice
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