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Outline

Context for System Based Approach

The Systems Engineering Initiative for 

Patient Safety (SEIPS) Model 

Human Factors and Patient Safety

Cultures and Behaviours in Healthcare
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Cultural Shift

• “To Err is Human: Building a Safer Health System” came out in 

1999, and the follow-up report, “Crossing the Quality Chasm:  

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

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

• Hospital-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 SEIPS Model
(Systems Engineering Initiative for 

Patient Safety)

Carayon, P., et al. (2006). WORK system design for patient safety: The 
SEIPS model. Quality & Safety in Health Care, 15(Suppl 1), i50–i58.



What is a work system?

A work system is a system in which

• human participants and/or machines

• perform work

• using information, technology, and other 

resources 

• to produce products and/or services for 

internal or external customers.



How things happen…

• A person could be a care provider or a 
patient

• Performs a range of tasks

• Within a certain physical environment

• Under specific organizational conditions

• Using 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

Organizations Management 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
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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

• The five components interact with each other 

and influence each other

• Changes to any aspect of the work system will 

either negatively or positively affect the 

processes and consequent outcomes

• The 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

• Also known as “ergonomics” 

• The study of all factors that make it easier 

to do the work in the right way

○ Applies wherever humans work

• Importance has been recognized for a long 

time in High Reliability Organizations







Human factors

• Acknowledges:

○ the universal nature of human fallibility

○ the inevitability of error

• System design should minimize the 

likelihood of error and its consequences
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The range of workers

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

○Not just calm, rested & experienced clinicians

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

•Reduce errors, fatigue, stress and injuries

•Improve 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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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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What was the difference?

• The first data presentation was cognitively 

challenging 

• The second provided what is called a direct 

perception display
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What was the difference?

• Both are typical of types of displays you might 

encounter every day. 

• Both affected accuracy (quality/safety) and 

response time (productivity). 

• Only one was good!
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What was the patient?
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HFE  in Practice
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What was the difference?

Someone may say it was right in front of me, 

how did I miss it?!

• You were distracted by another task. 

• I did not ask for the species of the patient.

• It does not make sense for me to hold you 

accountable for missing it!
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Traps for practitioners?

• Equipment and Software design

○ Infusion pumps

○Automated Dispensing Cabinets

• Look Alike Sound Alike Meds (LASAs)

and 

23



Avoidable confusion is everywhere…
24



Situations associated with an 

increased risk of error

1. Unfamiliarity with the task*

o Especially if combined with lack of 

supervision

2. Shortage of time

3. Inadequate checking

4. Unclear or complex procedures

5. Poor human equipment interface

28



Stress and performance

The relationship between stress and performance

Stress level

Area of 

“optimum” 

stress

Low stress 

Boredom

High stress 

Anxiety, panic
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Yerkes, R. M., & Dodson, J. D. (1908) The relation of strength of stimulus to rapidity of habit-formation. 

Journal of Comparative Neurology and Psychology, 18, 459-482
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Stress and performance

• Boredom is particularly a problem if we are 
doing a highly automated/repetitive task,  

– e.g. transcribing medication charts
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Apply human factors thinking to 

your work environment
Review System! Examples of what to do include

1. Redundancy and double Checking

2. Review and simplify and standardize 

processes and procedures

3. Avoid reliance on memory or vigilance

a. Make things visible

b. Routinely use checklists



Improving Workload

• Ensure adequate staffing levels

– Staff to patient ratio

• Eliminate time limits (quotas)

• Examples of limiting workload

– Require rest breaks every 2–3 hours



Types of Cultures in Health Care 

Punitive Culture: 
Transparency is 
impossible

Blame-Free Culture: 
No accountability

Just Culture: 
Optimally supports a 
system of safety



Types of Cultures in Health Care 

• Punitive culture

– Individual workers are fully  accountable for the 

outcome of patients under their care even if the 

worker did not have direct control of the 

processes to achieve a safe outcome  

• Fear drove errors underground (No reporting of erros)



Types of Cultures in Health Care 

• Just Culture

– Accountability is 

• Dependent on behavioral choices under the 

worker’s control

• Not dependent upon outcomes



Types of Cultures in Health Care 

• Just Culture

– Managers 

• Use systems designs to enhance performance

– Workers 

• Know the organization’s safety values

• Are thoughtful of their behavioral choices under 

their control



A Just culture is neither Punitive 

nor Blame-free



Types of behaviors involved in 

errors

Human Error: 
Inadvertently 

completing the wrong 
action; slip, lapse, 

mistake

At-Risk Behavior: 
Choosing to behave in 
a way that increases 

risk where 1) risk is not  
recognized, or 2) risk is 
mistakenly believed to 

be justified

Reckless Behavior: 
Choosing to 

consciously disregard 
a substantial and 
unjustifiable risk



An organizational  culture tolerant of at-risk 

behaviors has:

• Mostly positive rewards (e.g., high regard of 

colleagues) for at-risk behaviors 

and/or

• Mostly negative rewards (e.g., regarded as a slow 

worker by colleagues) (e.g., high regard of 

colleagues) for the corresponding safe behavior. 

Types of behaviors involved in 

errors



Managing Different Behaviors

Human Error

Product of system 

design

Manage through 

changes in:

• Processes

• Procedures

• Training

• Design

• Environment

Console

At-Risk Behavior

Risk believed 

insignificant or 

justified

Manage through:

• Removal of 

incentives for at-risk 

behaviors

• Creation of 

incentives for 

healthy behaviors

• Situational 

awareness

Coach

Reckless Behavior

Conscious 

disregard of 

substantial and 

unjustifiable risk

Manage through:

• Remedial action

• Punitive action

Punish



Date Team Session Title Skill Lab

12/2
A (Team 1 to 19) 

& B (Team 20 to 38) Course Introduction 

19/2 A (Team 1 to 19) Team-building

26/2 B (Team 20 to 38) Team-building

04/3 A (Team 1 to 19) 

& B (Team 20 to 38)

Lecture Introduction to Patient 

Safety

11/3 A (Team 1 to 19) TBL Medication safety 

18/3 B (Team 20 to 38) TBL Medication safety 

08/4 A (Team 1 to 19) 
TBL Understanding and 

managing clinical risk

15/4 B (Team 20 to 38) 
TBL Understanding and 

managing clinical risk

22/4 Team 1- 12 CBL -

6/5 Team 13 – 24 CBL
Team 1 -12 

Simulation Scenario 

13/5 Team 25 – 38 CBL
Team 13 – 24

Simulation Scenario 

20/5
- - Team 25 – 38

Simulation Scenario 

27/5
A (Team 1 to 19) 

& B (Team 20 to 38)
Closing



Thank you for listening
Questions!

Next Time
Team Based Learning Session 1

Medication Safety
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