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* What is Human Factors (HF)?

* Why Is HF important in healthcare and
safety?

* Practical Examples

« How Cincinnati Children’s integrated HF
and the plan for the future
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* Define Human Factors (HF)

* Discuss how HF can be used to impact
safety challenges in healthcare

 Understand HF return on investment

-‘ “® Cincinnati

Y Children’s’

oooooooooooooooooooooooooo



In 1999, IOM released report To Err is Human:
Building a Safer Health System released in 1999

Highlighted serious errors that occur daily in
hospitals

Catalyst for including Human Factors in healthcare

Led to many human factors engineering design
efforts to reduce:

— Error rates in hospitals
— Consequences of errors
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Common Thinking and Pitfalls

* Errors are personal failings

— When something bad happens, someone must
be at fault

— If we try harder we won’t have the error
* Policies create safety
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ELIMINATING SERIOUS HARM IN
HEALTHCARE

1/10,000,000
HUMAN FACTORS
1/1,000,000 INTEGRATION
* [ntuitive Design
E * Obviousto Do the Right Thing
1/100,000 g:l: * Impossible to Do the Wrong Thing
==
[N
@
1/10,000 - * Core Values & Vertical Integration
v HIGH RELIABILITY * Behavior Expectations for All
e CULTURE + Hire for Fit
* Fair, Just & 200% Accountability
1/1000
1/100 RELIABLE KEY * Evidence-Based Best Practice
PROCESS DESIGN [kttt
« Tactical Improvements (Process Bundles)
1/10

IMPROVEMENT OVER TIME



What i1s Human Factors?
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What Are the Objectives?

* Reduce errors, fatigue, stress and
injuries at work, while at the same time...

* Improve productivity, ease of use, safety,
comfort, acceptance, job satisfaction,
and quality of life

Or simply —

Improve safety, quality, efficiency, and
productivity

all at the same time! @ =% Cincinnati

./ Childrens
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What Is Human Factors

A science
* An expertise
 Not all the same

6 “® Cincinnati

./ Children’s



How are the Goals Achieved?

E I , System Approach

Focus: Individuals Focus: Conditions of work

\

(Focused on individuals for (Building defenses to avert \

forgetfulness, inattention, or errors/poor productivity or
carelessness, poor mitigate their effects
production ) - .

N

Methods: creating better

p
Methods: poster campaigns,

policy/procedure, individual PRI J
correction

% J, [ ~
, 1 Targets: System (team, tasks,
Targets: Individuals korganlzatlon) J
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Sociotechnical Context

Individual

> Skills, knowledge, training, education
S Size, weight, reach, strength

> Age, gender, ethnicty, language

= Needs, biases, beliefs mood

Team/group / unit/ def

& Task demands, complexity, difficulty
& Time and sequence demands

= Availability ofusabletechnology

& Technoiogy functions/features
> Noise, temperature, lighting

= Physicallayout and geography

Omanlzatlon Factors
= Organzational policy priorises
& Organizational structure
& Finandalresources
& Rewards structure
S Management structure
& Trainingprovided
S Staffing levels
& Social norms and pressures
& Social climate/culture

Industry / Nation

S Extra-organizational rules,
standards, legisiaton
enforcement

= Industry socialinfluence

& Industry workforce characteristics

ncipnuti
hildren’s
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Human Factors i1s also known
as...

 Human factors engineering (HFE)
 Human factors psychology
 Human engineering

pemleperceptmn o [[‘m
* Engineering psychology h BPPOR = s
« Cognitive engineering l,!rmg !l?“ﬁ'&%ﬂl&.j?cturﬁ:

« Usability Engineering ~remrms e QULIENtS ==

* Ergonomics

e | will use the terms: Human Factors, Human Factors
Engineering, HFE

2 8 Cincinnati ,
Q. Children’s
changing the outcome together
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Human Performance Pyramid

Human Performance

Human
Capabilities/
Competencies

Human
Workload

Human
Fitness for
Duty

Human-Machine
Interface Design

Knowledge, Skills
and Abilities

Crew Work
Distribution

Airmen are qualified,
rested, motivated,
vigilant and healthy

Human Systems Integration



Through the HF Lens

WORK SYSTEM PROCESSES OUTCOMES
* Physical + Cognitive + Social/behavioral

-_— —

[ Desirable

Tools&  Qrganization
Technology

ll Persun(s)

Distal

Patient Professional o.miuaml’

Internal
Tasks | Environment .
9 Proximal
Undesirable
7 9 /
External
Environment ? |‘ | I
' /
s Anticipated or unanticipated * Short- or long-lasting * Intermittent or regular

ADAPTATION
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| ean
-reduce waste

Six Sigma
-reduce deviation

DEFINE MEAsURE || amawze || iMprove

(7 )<
o>
o —

Human Factors
-understand human limitations

& 78 Cincinnati
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Detailing the differences between Human Factors, Quality Improvement, and Lean Six Sigma

Define:

Goal:

Methods:

Common tools

Human Factors

A scientific discipline and applied field
that studies how people interact with
deices, products, and systems

To reduce human error, increase
productivity and system availability,
enhance safety, health, comfort with a
specific focus on the interaction
between the human and their
environment.

Psychology, sociology, engineering,
biomechanics, industrial design,
physiology, anthropometry, interaction
design, visual design, user experience,
and user interface.

System Models and Frameworks

Hazard and Operability Analysis,
System and hierarchical task analysis

Cognitive decision-making, situational
awareness, and mental models

Physical interaction and usability testing,

link analysis and anthropometric
analysis

Quality Improvement

Lean Six Sigma

A framework used to systematically A method that provides tools to

improve care. by standardizing

processes and structure to reduce

variation, achieve predictable
results.

To improve patient outcomes

Commonly use Six Sigma
methods, Total quality
management, continuous

improvement model, or Plan, Do,

Study, Act.

Run Chart, process maps, and
fishbone diagrams, 5 Whys,
FMEA, Regression Analysis

improve the capability of their
business processes.

To systematically remove
operational waste and reduce
process variation with a focus
on efficiency.

The Toyota and US Motorola
Companies:

DMAIC ( Define, Measure,
Analyze, Improve, Control),
Plan, Do, Study, Act.

Run Chart, process maps, and
fishbone diagrams. Voice of the
customer, Value Stream
Mapping, Pareto Charting,
Process Capability




Human Factors Topics of Study

« Usabillity « Information processing
 Mental workload * Naturalistic decision
+ Situation awareness making
+ Human-automation * Handoffs
Interaction  Interruptions/distractions
« Alerts * Violations
* Lifting  Human error
* Training « Safety
- Teamwork and team
training

4 “® Cincinnati
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Moving to higher reliability

* Engineer out the problem

Education _
Memos and emails ‘I Redesign
Checklists

‘ “® Cincinnati
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Practical Examples

HOW DOES THIS WORK?
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'IHlEbé:ﬂé TL!RHE-ME;ETETHE PR,
CONDITIONER , AND THIS ONE

DESTROYS THE. WORLD.
[} -

= B g
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Physical/Micro Ergonomics

THE ERGONOMIC WORKSTATION

Ear, shoulder, elbow & hip in one line
Source documents

. . Monitor centered directly
positioned in

in front of eyes. Monitor

Head, neck and

line with monitor positioned 20-30” from eyes shoulders are
screen fgr easy | \ [~ .y :_23 positioned forward
viewing e & upright (not bent
T or turned)
Monitor e
10-20° -
tilt Shoulders & arms are

Keyboard positioned

one inch above elbows roughly perpendicular

to the floor; elbows are
held close to sides

[
I'l
Adjustable keyboard tray
and chair allow ample
clearance between thighs &
keyboard tray

Chair offers lower
back support

Seat offers adequate
padding, width and depth
for personal comfort

Thighs are roughly
parallel to the
floor; lower legs
are roughly
perpendicular

Space under

desk is clear

to allow legs

room to move
& stretch

2 inch clearance
between back of
knees & chair

FEET rest flat on the floor or are supported
by a stable footrest

& 78 Cincinnati

! Children’s
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Designs in Everyday Life

Solution: If the connector could be inserted either way and work

& 78 Cincinnati

uChildren’S‘

http://www.baddesigns.com



Designs Iin Everyday Life
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Good Design saves lives
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Audience
Participation....

Raise your hand (virtually) when you
know HOW MANY of the lab results
are out of range!!

Ready.....?
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Healthcare Display #1

Species Adult Canine

Patient SYPNEY

Client SUE B

Test Results Reference Range
ALKP = 85 LU/L 23 212
ALT = 23 UfSL 10 100
BUN = 16.6 mg/dl T 27 .0
CREA = O0.77 mg/dl 8. 54 1.80
GLU = 130.6 mg/dl T .0 126.0
TP 6.21 g/dlil 5.20 8.20
Na = 149.9 mmol/1 144 .0 160.0
K = 4.44 mmol/1 .08 - 5.80
Cl = 116.9 mmol/1 109.0 - 122.0

= ¥ Cincinnati

u Children’s
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Distraction!

Cincinnati



Okay, try again.

Raise your hand (virtually)
when you know HOW MANY
results are out of range

Ready.....?

4"ﬂntfn'

i qpnuﬂ ,
" hildren’s’
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Healthcare Display #2

Test Results Reference Range Indicator
LOW NORMAL HIGH

ALKP = 85 U/L 23 - 212 [ [ | [ 1
ALT = 23 U/L 10 - 100 [ . [ |
BUN = 16.6 mg/dl Tl = N { I o H |
CREA = 0.77 mg/dl 0.50 - 1.80 { - [ }
GLU = 130.6 mg/dl 77.0 - 125.0 [ T i e
TP = 6.21 g/dl 5.20 - 8.20 C [ L gt ]
Na = 149.9 mmol/l 144.0 - 160.0 | ] | | { o
K = 4.44 mmol/l 3.56 - 5,80 [ I X ] |
Cl = 116.9 mmol/1 109.0 - 122.0 L [ N | | 1

4 “® Cincinnati
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Healthcare Display #3

Test Results Low Normal High

ALKP |85 U/L N

ALT 23 U/L N

BUN 16.6 mg/d| "

CREA 0.77 mg/d| N

GLU 130.6 mg/d| I
TP 6.21 g/dl N

NA 149.9 mmol/| R

K 4.44 mmol/l N

CL 116.9 mmol/l D

4 “® Cincinnati
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WHAT CAN | DO?
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Use “HFE Thinking” (it

are typically a

sign of a
system issue!

« Systems (e.g., machines or hospitals) need to be
designed for people, and to work with people

« Systems must be designed to accommodate the
range of users

 How systems are designed will influence human
behavior and therefore system performance

« Design needs to be evidence-based, not “common
sense” or designer driven

« All design must taken into account the system of use

& 78 Cincinnati

H t J
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Human Factors Design Process

Start with the user(s) End with the user(s)

* What users need * Objective user testing

* What users know « Subjective user evaluation
* How users work » Post-deployment analysis
» User limitations « Postmortem review

- ide courtesy,of Philip Kortum
‘ » 8II‘ICII‘II‘\U¥I .
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DEVLOPING HF RESOURCES
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Decentralized

« Similar to Project Manager, Quality
Improvement, Lean Six Sigma

 Can float where needed

4 “® Cincinnati
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Breadth

Ambulatory | Value
Analysis

Periop

NICU

CICU

TCC

Information
Services

Telehealth

—

—

4 “® Cincinnati
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Depth

Ambulatory

Value
Analysis

Periop

NICU

CICU

TCC

Information
Services

Telehealth

4 “® Cincinnati
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Breadth and Depth

Ambulatory

Value
Analysis

Periop

NICU

CICU

TCC

Information
Services

Telehealth

4 “® Cincinnati

Q. Children’s
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Return on Investment



Critical Care Building
Workspace Design

~
.
~
=
"l
=
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Savings:

Moved door (x120) $500 60,000
Moved sink (x120) $800 96,000
Adjusted lighting (x120) $1700 204,000
New tiling (x120) $1850 222,000
Cabinet removal (x4) $20,000 80,000
Saved: $662, 000

4 “® Cincinnati

Q. Children’s
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Code Cart Re-design

DEXTROSE

Injection, USP

Sodium
' Bicorhonate

with male luer lock
adapter and
18-Gauge protected needle

e
CT PO LGt

R

20 e s 2
Sodium
Bicarbonate

0K ¢
AN sz

& “® Cincinnati
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Code Cart Re-design

30 secs
139.9+41.9 113.8+33.4

43.9+31.5 30.1+14.4 0.21 $96 | OOO

46.36+22.9 23.87+6.6 0.003
92.17+46.76  95.74+34.63 0.76

99.7+46.9 74.43+35 0.15

Cincinnati
Children’s



Something to Ponder...

* What is more controllable, People or
Systems?

We can’t solve these problems by just
FIXing people, we have to FIX the
systems we interact with!

& 78 Cincinnati

./ Childrens



Resources
Human Factors and Ergonomics Society

Human Factors Transforming Healthcare

6 “® Cincinnati
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Thank You!

AcEnow|eagements: Thank you to A. Joy Rivera, PH.D., Sr. Human

Factors Systems Engineer at Children's Hospital of Wisconsin for ‘v. Cincinnati

providing material for this presentation. u Children’s"
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