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Outline

AContext for System Based Approach

ATheSystem£Engineering Initiative for
PatientSafety (SEIPS)odel

AHuman Factors and Patient Safety
ACultures and Behaviours in Healthcare



Cultural Shift
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A fiTo Err is Human: Building a Safer Health Systemd ¢ a me
1999, and the follow-u p r e prossing the Quality Chasm:
A New Health System for the 21st Century6 ¢ a me 2001 t

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

A Hospital-based errors were reported as the eighth leading

cause of death nationwide.



Health care is a complex system
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How many times have you heard this”

WE NEED TO FIX THE SYSTEM!



TheS=P-Model

(Systems=ngineering for
Patient )

Carayon P., et al. 20060. WORK system design for patient safety: Tl
SEIPS model. Quality & Safety in Health Ca&Suppll), i50¢i58



What Is a work system?

A work system Is a system in which
A human participants and/or machines
A perform work

A using information, technology, and other
resources

Ato produce products and/or services for
internal or external customers
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AA person could be a care provider or a
patient

APerforms a range of tasks

AWithin a certain physical environment
AUnder specific organizational conditions
AUsing various tools and technologies



SEIPS model of work system and
patient safety
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| Components Examples ________________

Work Person Education, skills and knowledge; Motivatio
System and needs; Physical characteristics;
Psychological characteristics



| Components Examples

Work
System

Organizations Management style; Performance evaluatio
rewards and incentives; Coordination;
Organizational culture; Work schedules;



| Components Examples

Work
System

Technologies Various information technologies: electroni

and Tools health record, computerized provider ordel
entry and bar coding medication
administration; Medical devices; Other
technologies and tools



| Components Examples

Work
System

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



| Components Examples

Work
System

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



________ Components _Examples ___________

Process

Care Processe Care processes

and Other Other processes: information

Processes flow, purchasing,
maintenance, cleaning



________ Components _Examples __________

Outcomes Employee and Job satisfaction
Organizational Job stress and burnout
outcomes Employee safety

Organizational health (e.qg.
profitability)

Patient Patient safety
outcomes Quality of care



Key Messages

A The five components interact with each other

and influence each other

A Changes to any aspect of the work system will
either negatively or positively affect the

processes and consequent outcomes

A Theindividual ispart of the worksystem.



Patient Safety

A Human Factors Perspective



To Err i1Is Human!




Error iIs the /nevitable downside
of having a brain!



Human factors definition

AAl so known a® fergono

A The study of all factors that make it easier
to do the work in the right way
3 Applies wherever humans work

A Importance has been recognized for a long

time in High Reliability Organizations
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Poarhazardows storage
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Human factors

AAcknowledges:
3 the universal nature of human fallibility
3 the inevitability of error

ASystem design should minimize the
likelihood of error and its conseguences



Therange of workers

Good human factors design in health care
accommodateshe entire range of workers

3 Not just calm, rested & experienced clinician:

3 Also for inexperienced healtare workers
who might be stressed, fatigued and rushing



The objectives of HFE

AReduce errors, fatigue, stress and injuries

Amprove productivity, ease of use, safety,
acceptance, job satisfaction, and quality of life
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HFE In Practice

A physician treating a patient with

oxygen set the flow control knob, as Figure 1 - Controls

show in Figure 1, between 1 and 2

liters per minute, not realizing that the With no flow
scale numbers represented discrete, berween settings,
rather than continuous, settings. the user was
There was no oxygen flow between “tricked” into
the settings, yet the knob rotated dangerous
smoothly, suggesting that errors!

intermediate settings were possible.
The patient, an infant, became
hypoxic before the error was discovered. One solution would have been a

rotary control that snaps into a discrete setting. Some indication of flow also
should have been provided.

Sawyerl996
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Raise your hand and close your eyes
when you know HOW MANY results ar
out of range



Species
Patient
Client
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HFE In Practice

Adult Canine
SYDNEY
SUE BOSLEY

rest

Results

85
23
16.6
O .77
130.6
6.21

1498 .9
4.44
116.9

U/L
U/L
mg,/dl
mg/dl
mg/dl
g/d1

mmol/ /1
mmol /1
mmol /1

Reference Range

A 212

N - 100
g | b S 7
€.850 - .80
T = 38B .0
.20 - 8.20
294 .0 - 160.0
O . o - 5.80
209 .0 — 12Z2.9
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Raise your hand and close your eyes
when you know HOW MANY results al
out of range



HFE In Practice
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Test

ALKP
ALT
BUN
CREA
GLU

o R Z
£o

TR

Results
85 U/L 23
23 U/L 10
16.6 mg/dl Tk
0.77 mg/dl 0.50
130.6 mg/dl 77.0
6.21 g/dl 5.20
149.9 mmol/l 144.0
4.44 mmol/l 3.50
116.9 mmol/1 109.0

Reference Range

212
100
27.0
1.80
125.0
8.20

160.0
5.80
122.0

Indicator
LOW NORMAL HIGH
L R o [ 1
l . | I 1
L 3 § i | 1 |
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| i i 3 [ {
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What was the difference?

A The first data presentation was cognitively

challenging

A The second provided what is calledigect

perception display
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What was the difference?
A Both are typical of types of displays you might
encounter every day.

A Both affected accuracy (quality/safety) and

response time (productivity).

AOnly one was good!



What was the patient?
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HFE In Practice
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