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BACKGROUND

what Human Factors is about

FOREGROUND

how Human Factors expertise is being used within healthcare today

FORESEEABLE FUTURE

why Human Factors will play a big role in the future of healthcare
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Institute of Aviation, U. of lllinois -
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Pilot Training
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Aviation Human Factors _

Pilot performance under adverse conditions

Human error
Air accident investigation
Mental workload

Situational awareness

Crew resource management
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History Dating Back to World War 2

Aviation: talented individuals in million-dollar machines
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Modern Aviation

Tenerife Airport Disaster
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Tenerife KLM.avi

Source: Air Crash Investigation Series



Two Jumbos Collide In Canary Islands Crash of the Century_mpeg1video.mpg

KLM Celebrity
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...and would you listen if someone said
youd got it wrong?

by Martin Bromiley, boxed article by Lucy Mitchell

Correspondence address: Martin Bromiley, Clinical Human Factors Group, ¢/o 6 Dudley Close, North Marston, BUCKINGHAM, MK18 3RA

In 2005 my late wife died during an attempted operation. I'm an airline pilot and | recognised
early on that the factors that lead to Elaine’s death mirrored those commonly found in many
aviation accidents.

In this article I'll ask you to reflect on the culture within healthcare around human error and
‘teamwork’. | will ask you to reflect on your own personal responsibilities about safety. | will also
argue that technical competence is not a guarantee of safe outcomes; alongside it you must
have competence in ‘non-technical’ skills.
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Don’t Forget to Check Out _

HM4 - Doctor in the Cockpit: Diffusion of
Industrial Quality & Safety
Innovations in Hospitals

2.30pm

Dr Dirk De Korne
Deputy Director

Health Innovation, Academic Clinical Program
Singapore National Eye Centre
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What is Human Factors?

Science of improving
human performance and
reducing human error

(simple definition)
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If you possess any of these components, you can cause errors

INFORMATION . MEMORY
PROCESSING ff

PERCEPTION

MOTOR
SKILLS

PERSONALITY

LIMITED
| STRENGTH
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Applying Psychology Theories _

Perception: visual search, attention, lighting in environments, communication
Memory & Cognition: decision-making biases, training, procedure design
Social (Cultural) Psychology: crew resource management, authority
Personality Psychology: personnel selection

Stress & Workload: multi-tasking, fatigue management
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Multi-Disciplinary Field -

PSYCHOLOGY

DESIGN ENGINEERING
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Ordinary Humans in Extraordinary Environment'
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HOW OMNIPRESENT IS HUMAN FACTORS?




Same Design, Opposite Instructions -
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Distractions While Driving

Do you use the phone or the GPS while driving?
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Pushing the Limit
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http://axisofoversteer.blogspot.com/2009/09/formula-1-is-kind-of-in-crapper-right.html

Going Beyond The Limit?

Technology appeals to us where we are most vulnerable
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HOW VULNERABLE ARE WE?

To answer this question, we must first understand ourselves.

Are you ready?



Can You Find The Odd One Out?
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How About Now?

Automatically drawing our attention
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Parallel Search
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The Boss Stage
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Parallel Processing

Boomz!
Something that
shouts “me”!

* ltems in entire array are
processed “in parallel”

«“ ) '_.."'
e “pop-out” effect; boomz ©
x\) A
* Color, contrast, Slze (e° (a‘\o(\ E
’Q'e% - °
motion etc. A\ @

 Time it takes to detect target ”
. . . ®
in 5 search items is the same 7 ‘f‘\‘
for 50 search items
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Road Signs

(not so goo)
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Serial Search

= “serial processing” ==

" need to focus attention on :
each item before deciding ;m,,,ﬁ E oy
and identifying target L e JErostyC:

= more search items
= longer search time

= suffers from
speed-accuracy tradeoff

SERIAL SEARCH TASKS -> EFFORTFUL -> PAY ATTENTION

General Hospital




Similarity of Target and Distractors
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Same Same but Different _
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Where’s Wally?

THE GOBBLING GLUTTONS

ONCE UPON A TIME, WALDO

EMBARKED UPON A FANTASTIC

JOURNEY. FIRST. AMONG A

THRONG OF GOBBLING GLUTTONS,

HE MET WIZARD WHITEBEARD, WHO
COMMANDED HIM TO FIND A SCROLL AND
THEN TO FIND ANOTHER AT RY STAGE OF
HIS JOURNEY. FOR WHEN HE HAD FOUND

12 SCROLLS, HE WOULD UNDERSTAND THE
TRUTH ABOUT HIMSELF.

IN EVERY PICTURE FIND WALDO, WOOF (BUT
ALL YOU CAN SEE IS HIS TAIL), WENDA, WIZARD
WHITEBEARD, ODLAW, AND THE SCROLL. T
FIND WALDO'S KEY, WOOF'S BONE (IN THIS S
IT'S THE BONE THAT'S NEAREST TO HIS TAIL),
WENDA'S CAMERA, AND ODLAW'S BINOCULARS.
® > P B B
THERE ARE ALSO 25 WALDO-WATCHERS, EACH OF
WHOM APPEARS ONLY ONCE SOMEWHERE IN
THE FOLLOWING 12 PICTURES. AND ONE MORE
THING! CAN YOU FIND ANOTHER CHARACTER,
NOT SHOWN BELOW, WHO APPEARS ONCE IN
EVERY PICTURE EXCEPT THE




Packing The Right Drug
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Serial search and inspection all day long
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Death by Decimal Points

Quaid sues Baxter over Heparin overdose
Are drug makers responsible for a hospital's medical error? That's -
what actor Dennis Quaid and his wife are alleging in a lawsuit over
the blood thinner given to their newborn twins last month. The
babies received 1,000 times the proper dose of Heparin, made by
Baxter Healthcare.

At issue is the product label and design. The label on the 10-unit
vial of Heparin is very similar to the label on the 10,000-unit
strength. They're both blue, and the vials are similarly sized.

in

The couple is seeking only $50,000, saying that the suit is not
about money, but about preventing the same overdose in other
children. Last year, three Indiana children died after a healthcare
worker gave them a similar overdose. Though Heparin, a generic, is
made by seven different companies, it was Baxter's product
involved in the Indiana overdose as well.

1

0,000 = witied |
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Sodium Inj.,USP

Hepar
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|

- read this BBC NEWS report
- get more details from the Chicago Sun-Times
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Medical Error in the USA

“Never” Events:

*Wrongful surgery

*Surgical site infections
*Blood incompatibility
*Falls in the hospital
*Administering wrong meds

*Retained foreign object

.. etc
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Source: NHS Institute for Innovation & Improvement

Healthcare is hazardous

HAZARDOUS REGULATED ULTRA-SAFE
(>1/1000) (<1/100K)
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HOW CAN HUMAN FACTORS HELP?




Human Factors Activities in Healthcare -

Quality Improvement & Solution Planning
applying HF concepts and findings based on evidence-based research

User Research
facilitating user experience insights through task analyses and other HF methods

Subject Matter Consultant
for research and innovation, investigations, as well as education and training programs
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RESEARCH & INNOVATION

provide new insights on complex issues, and
generate creative solutions which are evidence-based

= Changi
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Characteristics of an Ideal Handover I\_

There are many ways for patient
information to be communicated.

Various features found in
different methods can encourage
or afford certain behaviors which
are beneficial during handovers.

Main Investigators: Dr Kewin Siah (NUH) & Ms Jessie Yang (NTU)
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Four Characteristics of Handovers

Affordance: a quality or feature that allows specific behavior or action

Affordances Support from Medical Literature

Interactivity Positive support from WHO guidelines and quasi-
Able to engage in dynamic, two-way discussions experiments (Joint commission, 2006;
(Q&A, seek clarification, interrupt the speaker etc.) ~ Obstfelder and Moen, 2006; Horwitz et al., 2009)

Reviewability Positive support from experiments
Extent to which communicated information can be (Bhabra et al.2007 ; Pothier et al., 2005)
reviewed during and after the handover process

Shared Workspace (Cloud) Positive support from field observation
Able for both to simultaneously access e-case notes  (Anderson and Mangino, 2006)
(but not necessarily able to see each other)

Visibility Positive support from expert opinion (Solet et al.,
Able to see each other 2005), Opposite opinions from communication
theories

(but not necessarily share a workspace)

HOW WILL EACH CHARACTERISTIC AFFECT HANDOVERS ?



Six Possible Handover Method
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Discussion with | Discussion with | Discussion with | Voicemail with In a meeting Simultaneous
no note-taking note-taking prepared notes | note-taking room with note- | discussion, note-
by outgoing Dr. taking taking, and case
(no case notes) | notes review

Interactivity Interactivity Interactivity Interactivity Interactivity Interactivity

Visibility Visibility Visibility Visibility Visibility Visibility

Shared Space | Shared Space | Shared Space | Shared Space | Shared Space | Shared Space
Low Review Medium Review High Review Medium Review | Medium Review | Medium Review




Measuring the Effects of Each Characte-

“on-shift doctor” was surveyed regarding each unique case
that was handover over via each unigue method:

=  Memory Recall of case details and specifics
= Case Comprehension of what needs to be done
=  Subjective Evaluation of the quality of the handover

THE HIGHER THE SCORE, THE MORE POSITIVE THE EFFECTS

Changi
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Handover Study: Summary of Results -

Interactivity

When on-shift doctors were allowed to query and clarify during discussions, they
demonstrated higher memory recall and case comprehension.

Reviewability

Providing handover notes significantly improved on-shift doctors’ memory recall and
subjective evaluation scores.

Shared Workspace

When handover teams were able to simultaneously interact with patient case notes,
on-shift doctors had better memory recall of case details.

Visibility
There were no evidence suggesting that face-to-face handover
is better than cell phone handover

Changi
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HQI2F’11 Funded Research Project
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i HUMAN FACTORS PROBLEM REPORTING FORM
Report on Difficulty, Obstacle or Adverse Event
Separtment ML o bl 0

SN MED TE

PROBLEM AREA: Work Procedures & Structure

Descrbe orefy 7 your
work or the work of others

@iy Wagrt §  non- ambaatey
- =4 ~

OCarrying out a pvn(edme
wnderst
D) Absence of procedures O

] Division of work between different types of

staff members o)
I Division of work between members of the [ (
same group (e.g. nurses \
O Task load
O Others

Suggested solution(s) for p

Us< % wqh‘v\ ~eching for o

| Additional comments:

|

[in order for us to obtain darifications or additional data, ¢

O Difficulty transferring information among
staff members of the same group

| Describe briefly in your own Words the problem or df
| work or the work of others

(%{u&m

Reasons/Factors causing the difficulty you had report
O Medication Information (dosoge, effect,
sensitivity, drug family)
O Medication scheduling (including
Preparation, administration rate)
(=] Mcdluzlnn recording (place, convenience,

copying,

o nmlhmy in name/packaging with other
medications

O Ambiguous label information

Lennrantratinng it

—honoooonon

mé 2

HUMAN FACTORS PROBLEM REPORTING FORM

Report on Difficulty, Obstacle or Adverse Event

LAl vate: 7, 1\

Department

Position

PROBLEM AREA: Physical Space & Layout {
the problem or difficulty that you see and how it affects your

your awn words t

efly in

work of others

o precedlice Rpru. st Dl

s causing the difficulty you had reported (You may tick more than one option)

O Ward design and space division
L3 Lack of specific function rooms

HUMAN FACTORS PROBLEM REPORTING FORM D

PROBLEM AREA Instrument & Equipment

Reasons/F

O Knowiledge of equipment operation
D Reading displays and indicators
0 Ergonomic problems (awk
force, weight)
O User-unfriendly operation and interface
O Operation mistakes

3 Equipment reliability or c

] Lack of equip:

alibration problem

O Others
HUMAN FACTORS PROBLEM REPORTING FORM E
Report on Difficulty, Obstacle or
Department Y\{V
Position: JRAL

PROBLEM AREA: Data Recordvng & Retrieval

Describe briefly in your own words the problem c
work or the work of others:

= Mchﬂ M-ko

oA and

| Please provide your contact details, if you illing to de ’
| O Incompatibility of designated rooms
| Name R O Storage space b Ha e whe
O Work and preparation areas !
O Environmental factors causing danger
O Overcrowding
O Others: ‘ o
Reasons/Factors causing the difficulty you had reporte
3 Need to copy (recond the same dota severo! T Hard to ic
Technion | times on the some form) O Mo consisten
‘ O Lacking space on form o record the
[ Suggested solution(s) for problem i | ataihia <

Explore the viability of a patient safety proactive reporting system

Changi
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Patient Safety Site Visits / Proactive Notific

— YOUR CHANCE TO SPEAK UP FOR PATIENT SAFETY!

A\ Vh Il Sur
om Jomr patient < and
recommendations. You may also have
attended PS Visit discussion groups.

As one ¢ uxe y slogan goes, “ﬁ’rt\ is a Choice not-an
t." By doir

jour part for patient safety at k/uH Our pat cr::ﬂ ank you! i

CGH's Pauent Safety Site Visits (PS Visits) are
conducted by Dr Yin Shanging, Human Factors Specialist,
orte ‘hy CGH management and our Patient

ed on m man 'd’ f,
re nt Safety Site < in an n(empt
the s hqma that walkabouts were management's

way of auditing the site.

ram, the PS Visit

opportunity to
nd to resolve
fore real harm

Safety Pr

PS VISIT SCHEDULE

4 DAYS BEFORE
V\//—\LKABOUT DAY

2 DAYS BEFORE
WALKABOUT DAY

« Patiant Safetv Ratrasantativas will callect the

Utilizing the benefits of HFACS in proactive hazard identification and assessment

Changi
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ingle-page Form using SBAR Format

Patlent Safety Proactive Notificatic.ll Fornl ‘ What is the Patient Safety Proactive Notification Form?
s
Date: Location / Dept:
or hom thesiuaion This form allows any hospital staff to share any observations sbout potential patient safety dangers.
withesitatio
Rather than reccting to incidents, the hospital wants to prooctively resolve issues beforethey becomeincidents.
Through the CGH Patient Safety Program, the objective of Proactive Motification is to highlightand capture any close
callz or potential mishaps before they occur and cause real harm.
Frontline staffs form vital eyes and ears of the hospital, identifying potential hazards that may affectwork
performance, staff safety, as well as the safety of patients. Some examples include similar-looking drugs, confusing
equipmentor storage layout, inappropriate interruptions, irregular standard procedures etc. If there is 3 situation
which you think may resultin a safety lapse, please use thisform to letthe hospital know.
- — — PR TIVE NOTI TION PROCESS
Situation Does the problem / task | SIUALION INVOIVE yey ey sor mom i aoe 2w 2rrzre 2230
MEaICanon af angs COMMUAICEDAN OT INTIMETCN
= e B ~ = ) | Ciata analyss & prioritzaton | After your form has been submitted, it will be proc
|| tools, Instrumsnits, SqUIpMEnt, deVices OF |1 INtSaCe || Working with Stattromthe same depanment. e . a team of patient safety representatives.
|| physical space andior iayout atworking area |_| working with S1atHirom other unis o ! Working ) _ _ o n _
|| tarms, charts of papervark || direct contact with paent|s) ! Environment | he team will ar.all\--_-e ans DI’IIC)I'ItIZE s |r.f:>rmat|a.r'. ane
. drect cantest win vetore PR \ i may explore additional details before coming up with
e S - L rect comtact wih vertars o ! ' recommendations. The team then discusses with the
Canyou estimate how frequent this situation has been oCcurring? oz . ' relevant department managers, leaders, and problem
1 : stakeholders, and work with the appointed project groups
I wWeEk awtmas P —— e hmes orless a year
Lldaiy Lweskly Lltewimsssmonin | Joncs susryfswmantns - L Te lmss orless 5153 | i — ; to come up with and implement possible interventions.
- — I ! ‘eedbackto dept.
L0 YL KNOw 1T any PAtEent or SIar nas neennarmed due o mis siwauons | jyss | jna : Share informaton zadermand relzvant Im order to create awareness of the problem, some of your
If yes, briefy describe what happened ! -n; hosnita stakehokders. s along with the team’s findings will be shared with
: i Workwith project of the t‘l?spltal vig GUES{T. the monthly e-.
: : groups to develop newsletter published by the Patient Safety Committes.
I|"‘ﬁ:|‘:|' '=€u51:ml and mplement All the submitted data, findings, and outcomes will be
Azt - nienvEnians documented and stored in a database for future reference,
Background 19 prevent 2rar : . :
= and used solely for improving patient safety.
INSTRUC 5
The farm is designed for infarmation to be communicated in a concise manner through the familiar SBAR format.
What do vou think 202 some of the v, wmimn o
Wizt g you ik aes same of the workmaid s E ’ Forms with clear and explicitdetsils grestly help the analyzis process.
1. Indicate the date and your department
2. Describe the problemor situation. Give details on the purpose of the task, who is involved, whatitems ar
equipmentare required, where the situation occurs, and when the situation becomes unsafe or problematic.
Aszzezzment 3. Checkthe boxesthatare relevant to the problem, if any. You may tick more than one box.
4. |dentify any background factors that may lead to oris causing this problem.
5. Provide abrief assessment on how wark performance or patient safety is affected by the problem.
Why is this problem a problem?
6. Recommend any selutions or interventions, if any.
7. OPTIOMAL—include yourname and contact number so thatthe team can consultyou for additional details.
Recommend - : -
8. Submit this formvia the dropbox provided.
***Qptional: Flegse share with us your name and contace number in case we have further gusstions®** Yourinsights and inputs go a long way in helping us maintain high patient safetv standards. Thank vou.
Name: Contact Number: tisti ; + angy ey
T An Initiztive of the CGH Patient Safety Program Garenl Hosgital QM““‘




ta Analysis using HFACS & Risk Assessment

Proactive Notification Analysis & HFACS Form

Date: Location / Dept:

Risk Assessment

Wi
What

Additional Details (Conducted On Site)

Arsthers

¥ S00Donal O that further describes the problem?
AlM
Toelicit crucial details that may have beenomitted in the

netificaticn / survey form

ASK

What s the main focus of the problem?
What are the key components of the problem?

Who are the psople involved?
How is the task performed (in greater detail)?

How s the problem normally handled or resolved?

Why are some of the existing safety barriers difficult to
implement?

Whatis the history of this problem?

Severity of Impact /Harm = HIGH or LOW (srclzong)

AlM
Toidentify the potentigl rick{s) should this problem or
situation persists

REVIEW
“Assessment’ section in Proactive Notification Form

ASK

Does the prollem resultin any immediate physical
harm when it occurs?

How will the situation harm patients or staff?

How big is the problem impact? (major or minor
injury  hospitalization or out-patient attention)

Is the risk currently tolerable or manageable?

Stakeholders

Conduct HFACS

'Who should know about this situstion? 'Wha can help resohve this Stustion?

‘What are the background factors causing / encouraging this problem?

ENVIROMMENTAL FACTORS CONDITION OF CARE PROVIDER PERSONNEL FACTORS

Physzical | Technological Cognitive | Phyziological |Physzical / Mental Team Perzonal
ghting bad usability distractian Qusrexertian vizual limtatian paar hand-off  nadequate rest
noise bad ergonomics fatigus hearing limtation bad communicaton  poor nutrtion

temperaturs bad design complacancy physical imtation  no verfication ack of fiinsss
clutter defects stress movement restict  improper terms

wentilstion wearddzar  stiention tunngling nfo averload  missing ownerchip

ack of safeguard boredom mited experence
confusion ack of proficiency

AlM
Toidentify stakeholders involved in this situation

REVIEW
“Situstion” and “Additional Details” ssctions

ASK
Who should be involved in resolving this situstion?

Problem Prioritization

Any supervisory factors that can help mitigate / reduce this problem?

SUPERVISOR ROLE PLANNING PROBLEM CORRECTION
bettertrained supenisor mare practice opportunities revise | enhance remedial process
break timings training for new process recognition for proper performance

tand guidsliines
establigh communication channsle

Detteri2am painng greater enforcement of etandaed protoco
reduce haste and pressure
mate stuation montoring mate brsfing / reparting

reduce task / work assignments

What priceity should this studionhave?

LI HIGHEST: resolve ASAP [at least B3]

LI HIGH: front ofthe queue for resolution [&&]

LI MEDIUM: KIV in the resolution queue [2]

LI LOW: need not be resolved immediately

AlM
Toconsider the nscassary urgancy for anintsrvention

REVIEW

“Frequency’: daiy or weekly = &
Higtory of Harm: yes = &
Immediate physical harm during cccurrence = &
High severity andior impactof harm= 2

ASK
How much risk is naturally inherentin the situation?
Is the risk tolerable, scoeptable?

Any organisational influences that can help mitigate / reduce this problem?
RESOURCE MANAGEMENT ORGANISATIONAL CLIMATE ORGANISATIOMAL PROCESSES

zi5ff zelection mare chain-of-command vizib ity SVIEW OrganEstion pressure, quoits, zcheduls

general staff training clearer communication channels establish [ review SOPs
ncrease manpower (estab. not fulffiled)  make supervsor/ superior more accessible increase employes invalvement with SOPs
nerease staffing establshment formal accounting of actions orovide easy access to SOP documenis

ntroduce | improve attrtion policies review promation palicies define objectives clearly
ncrease funding / minimize costcutting

purchase sutabke equipment

eview hiring, firing, retention policies review safety / n
clarfy normsz and rules rEviH
pramate values, beliefs, attitudes

managemsant programs

eview performan
establish performance feedback boap

corect known design flaws
contact vendors regarding msuss

mE3sures

Recommendations & Action Items (Walkabout Use Onl

ACTION ITEMS

OWNER v

lanz313




ON-SITE SOLUTION-PLANNING

working closely on the ground to review existing processes,
identify gaps, and propose solutions

Changi
General Hospital




CGH Outpatient Pharmacy

\S > 7 . T T, 3
R ; ' -
b - '] \
X o pr » -

Attached as pharmacy packer for two weeks

DOMPERIDOMN

I 1-56-0«
i WAL 0 AP -

CLINDAMYCIN CAP 15

' 0004-08-161-1
" AL EL AR o
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Location code increases from left to right; Location code increases from right to left;
Details on drug package, packing instructions B Some not in chronological order;

Inconsistent information location.

-

Topamax®
100

Top down, left {ONight

Good mformatlon |ncon5|stent Iayout



/Il

KEEP OU W OF REACH OF CHILDREN

SIMVAS]AHE Flrst thing packer sees on the label;
30 TAB mental impression created = potential capture error

III/

w

—l

TAKE 1 TABLET(S) AT NIGHT

me

g....——-—....—.: TAKE EVERYDAY UNLESS OTHERWISE DIRECTED.™

Important information

_“M located middle-to-last 7 05023

—
= . ©%1 04992803
=-' '01-076

10/04/2013 CHANGI GENERAL HOSPITAL

2 Simei Street 3, Singapore 529889, Tel : 67888833

Label hinders packing by location




A&E Out-patient Department -

_ L e

“The patient’s allergy information isn’t very prominent in the system.”

“The existing documentation system occasionally causes unnecessary confusion
between different patients.”

Review system and processes for safety gaps and possible solutions

- Changi

~ General Hospital



Sar b Ty CASES F\RST ES

- mpr— T — e T A i nsmws w oMIS FOR bis 6 aLLimeif B4 GIVM’GI&I/I""

Reconnect AEPSS [+
R/ Print | OBS | XRay | Test| Treatment || Handover || BackTa0 | QCIo0e st Er il s -,
= - Acute Care esulf V. R R
Consultation Record = Past Records Switch to IMS | Switch to SCM Call Patient | § Inhalant | Drug | Alcohol | Pre Sedation Go Back to Current File | Scan Docs ’ G ’ R Its
iiiiii —_— - ces = Py P e
—— 1» ij/ 2 EMR A
\ | o P ﬁ%i@&%umlﬁ HIDS | /eA@ﬁ
NORRENAB = g
) [j/ ¢ & Ereriery Sez058C 50701
11-02-1963/Malay
v
HE: 147 cm (10-Mar-2 Wt: 588 kg (10-Mar-2011) BSA:1.55 mg BME: 272

Patient List | Orders | ts | Fa!tn!lnfo Documents | Flowsheets L Clinvest Viewer | _" — E :
» ol
= R ] (9'

,%& »"J.ﬂ

'Annntarmnx Graph  Item
Options  Info

Modify
B2 resuits 1. all available charts f pcrfolmcddates rom 0 1

| 28Mar2013

15:24
(General
R —— |
Chest X-ray | @ oric.. |

AEPSS and Citrix side-by-side



PLS AbK & l"'E o oMIS FOR bt ausent B4 GIVING IH/IV ¥

AEPSS o+

10 ||HR | Print | OBS | X-Ray | Test| Treatment HandOver | BackToQ | OClose

Consultation Record | Past Reg,

—

O IMS | Switch to SCM Call Patient . % Inhalant | Drug | Alcohol | Pre Sedation Go Back to Current File | Scan Docs

N

57 —_—

re P Results =

Patient ID information is at & [ o "M{MeA@ﬁv 3
edge of screen, small, not ... ey -
easily readable y . "““?M.}? ./’

| pun Info

Patient ID information is
clear, prominent, and salient

AEPSS and Citrix side-by-side



Q‘:E b 2 CASES F\RST

- T-SURYANIBN ~ mmeemee

— Raconnect @ ‘ Aévs; v — ) : N . ? ‘ ”‘s ASK & “"B woMl§ | FOR | viud ﬂb“ﬂ"!"”‘ GW

| [|HR | Print | OBS | X-Ray | Test Treatment HandOver | BackToQ | OClose

F“V"Iv‘ ations b Acute Care P Results e e = —

Consuliation Record | Past Records | Switch to IMS | Switch to SCM Call Patient | & | Inhalant | Drug | Alcohol | Pre Sedation | Go Back to Current File | Scan Docs.

Preferences Tools e

T —

Pre N q“mﬁmm "‘,/eAgma

Tendency to associate patient profile G | L[ 3
in Citrix with active AEPSS case notes i lﬁ PR -
. e - O s .f‘ 9}7./3:!

all available charts f

performed dates from o Options  Info

2|
| 28Mar2013

15:24 e S

(General

Chest

Chesttay | [

e —

AEPSS and Citrix side-by-side



Pattern Recognition, Information Saliency
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USER RESEARCH

designing out systemic problems
by first understanding the operational requirements

— Changi
m‘ General Hospital




The Need to Understand the User _

How the customer How the analyst What operations
explained it designed it installed really needed

What the customer

How are important user requirements captured and conveyed?

Changi
-[ _ ) General Hospital



Usability


Oh Shnocks! The state of healthcare technology in '09_mpeg1video.mpg

The Practice of User Research

Product Identification Product Set-Up & Training Product Evaluation

4
Aswmbla a th‘huh I-Iurnqn
Multi- User Heeds RFP/ Short Faclors Usability Technical Financial In-Use
disciplinany Assessment List Vendors Expert Testing Evaluation Review Trials
Team Review

gni\{eﬁsﬂy Human Factors Informed Procurement
ealt

Network  for Technological Solutions L

~ General Hospital



Why Conduct User Research _

Attain user buy-in for proposed design and solution implementation
Increased employee productivity due to optimized tool / environment

Risk mitigating strategies identified early
(versus reactive responses)

Save time and resources later on

Changi
General Hospital




Human Factors Methods _

Cognitive Task Analysis

Heuristic Evaluation

GOMS (Goals, Operations, Methods, & Selection Rules)
Usability / User Experience Testing

Naturalistic Observations

Quantitative Research et.

Changi
General Hospital




Verbal (mis)Communication -

| ) \ Sure, we’ll
| would like an come up with
OT that features a proposal

and seek your

... it should have
(A approval ©

enough space for

reuse some o \; &
ﬂ the eX|st|r'1g f \ \%
equipment like / Q\ O

General Hospital



A Wonderful Plan?

”P/ease imagine What it looks like and see if it’s ok”

1 l/éU\E;;

PHOTO COURTESY PERKINS EASTMAN

General Hospital




3D Modeling? -

“Let me help
you visualize

II/

“But you still need
to use your
imagination to go
through the
processes and tell
me if this is what
you want.”

Changi
General Hospital
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Communication via Prototyping -
Perks of Prototypinﬂ

Visualize physically

Simulate actual processes

Examine 3D layout and
dynamic movements

Understand user needs
and intentions

Facilitate interactive
discussions and
demonstrations

Potential immediate
resolution of problems

existing .
| equipment |

-~
. .
N
248 e

Changi
General Hospital



ROI of Proper User Research -

S = resources and time

Pre-development Modifications Post-development Modifications
* Modifying the plans (S) e Removing paid work (SSSSS)

constraints; “first-aid”

Cost of fixing an error after development is 100X
that of fixing an error before development

Changi

General Hospital




Redesigning the Biometry Room

2190 p 1900 p 2010 ;
. i i P
| | ISER Q C/S ,L U ot
P | | e wal
J i IOL MASTER Movwidi -
BIOMETRY == ¢
D~ 2 =
B=n Q BIOMETRY j
Hy ‘M“é‘ERg'Qg_E_- oMM X 300mm == =3 lda¢ {von
@ fatwe wall : v I ledng At 1300w : ST |ow wantey
— , - l‘( | G VA ‘?WJV teved - I VOOM -

Patients undergo a sequence of tests, some of whom are wheel-chair users

- Changi
General Hospital




actual
wheelchai

proposed curtain
tracks in lieu of walls




i | 2 4TV

simulate work processes
and patient journey

immediate
documentation of

check for
sufficient
clearance

final layout
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check for
sufficient
clearance




L T

THE INTEGRATED BUILDING "™
Patient-centered care

in @ home-like environment
R 7 A Y,




EDUCATION & OUTREACH

creating the awareness of patient safety issues
equipping the organization with the knowledge of human factors

Changi
General Hospital




“Ten Minutes of Human Factors”

LEARN BASIC HUMAN FACTORS IN TEN MINUTES
if your shift briefing or department meeting has ten minutes to spare
consider adding one of these presentations to the agenda

Human |

VISUAL SEARCH
No matter where Wally is, why is he so hard to find?

FATIGUE : MYTHS
Uncover the truth behind fictitious information regarding fatigue.

FATIGUE : STRATEGIES Ten Minutes of
Survive the rest of the day with these simple facts and useful techniques. Human Factors

ATTENTION MANAGEMENT
Information to help you focus on other information. Made from concentrate.

PERCEPTUAL GROUPING
Find out how items on display can cause errors due to “guilty by association”.

BLIND OBEDIENCE TO AUTHORITY
Do you really think you will stop following the instructions which you think is harmful?

AUTOMATIC SKILLS
Well-practiced skills are effortless to execute, but can we switch them off when we need them to?

SHORT-TERM MEMORY
There is only so much work we can parform mentally. How do we maximize our mental workspace?

LONG-TERM MEMORY
Why do we forget stuff we thought we rememberad? Discover ways to retain and recall effectively.

MENTAL MODELS
Are you thinking what I'm thinking? Differences in thought processes can cause unexpected fumbles.

AFFORDANCES IN DESIGN

Have you pushed a “pull” door? Are you're stupid, or is design encouraging you to make stupid mistakes? B u i | d i n g C u Itu re a n d a Wa re n eSS
Ten minutes at a time

ORDERING IS AS EASY AS 1-2-3 HUMAN FACTORS SPECIALIST
1. Choose one item Dr. Shanging “5.Q." Yin

2. Contact your friendly neighborhood Human Factors Specialist shanging_yin@cgh.com.sg

3. Confirm your meeting date, time, and place (g special logistics required) 6850 4723

Changi
. “Creating awareness for human error traps, ten minutes at a time.® S 1
+ E:;g% Hospital a patient safety initiative from the CGH PSProgram Q e Ge ne ral Hospltal
supported by the CGH Patient Safety Committee ALLIANCE

I




Feedback on 10-Minutes-of-Human-Facto-

66

Dr. Lee Chien Earn
CEQ, Changi General Hospital

The presentations supported planning and
enabled setting of realistic policies;

enabled supervisors and managers to make
better judgment and implement more
effective corrective actions when they
need to work with staff to resolve non-
compliance issues;

and provided a good education for self-
awareness to avoid booby traps, both in
the professional and personal lives.

9

- Changi

~ General Hospital



WHAT’S NEXT IN MEDICAL HUMAN FACTORS?




Humans Going Forward

Changi
General Hospital




Future Healthcare Workers?

Able to achieve more through technology integration

- Changi
~ General Hospital




Human-Systems Integration


Iron Man %5bSuit Up%5d (HD)_mpeg1video.mpg

Dreamers and Innovators

Apple's iWatch Could Arrive By The End Of
2013, Says Bloomberg

i DARRELL ETHERINGTON ¥

Monday, March 4th, 2013 79 Comments

Apple's Myatch is the new primary focus of
speculation for the

company's unannounced products, and a new
article at Bloomberg today detailing its market
potential also let slip that the wrist-mounted
computer could arrive by the end of this year.
Bloomberg's source, which is one of the same
that leaked details about the team within
Apple working on the iWatch, said Apple
hopes to have the device out to market "as soon
as this year.”

Changi
General Hospital



HAL Exoskeleton

Hybrid Assistive Limb by Prof. Yoshiyuki Sankai (University of Tsukuba)

w Changi

" General Hospital

YouTube


http://www.youtube.com/watch?gl=SG&hl=en-GB&v=_8VhW9JIwUk

Machines Are Getting Smarter

* General Hospital




Empowered by Technology

... 1s the brain I never had

Changi
General Hospital




Keratome LASIK Surgery

Changi
General Hospital



Man-Machine Systems

New Challenges

User interface
Automation trust and reliability
Troubleshooting skill sets
Lack of practice

“Black Swans”

N

Technology changes the nature of the errors

Changi

General Hospital
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Imperfect Automation

il TELUS 3G 9:33 PM

¢¢ Siri I'm bleeding really
bad can you call me an
ambulance %

From now on, I'll call you ‘An
Ambulance’. OK?

Cancel

@

Changi
General Hospital




73 Be Continued .. .

ERM 5 : Interface of Care — Human vs.
Technology in Integrated Healthcare Delivery

Enterprise Risk Management Congress 2013
215t August, 4pm

Prof Albert Boquet,
Associate Professor

Human Factors & Systems
Embry-Riddle Aeronautical University

Changi

General Hospital




What Can Human Factors Do For You To-

Human Factors Research / Solution Planning

evidence-based insights and solutions, healthcare innovation

Subject Matter Consultations

investigations, education & training

Human-Systems Integration

user research, identifying systemic issues, interfacing with new technology,

Changi
General Hospital




Understand the User

HUMAN CAPABILITIES AND LIMITATIONS

Changi

General Hospital




Support the User

EFFECTIVE HUMAN-SYSTEMS INTEGRATION

Changi

General Hospital
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Thank youl!
Any questions?

Dr. Yin Shanging
shanging_yin@cgh.com.sg

Changi
General Hospital
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