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Working with us About us

Centre for Patient Safety and Service Quality

Research atthe Imperial Centre for Patient Safety and Senvice Quality
(CP350Q)is focused on improving the safety of patients and the quality
of services within the NHS.

The CPS5Q has facilities at 3t Mary's Hospital, Hammersmith Hospital
and Imperial College London. Itis a partnership between Imperial
College Healthcare NHS Trust and Imperial College London. You can
read mare in our about us section

\We play a key role in establishing studies of safety and quality as a
fundamental part of medical research in the UK. Our research has a
streng focus on psychology and covers a variety of topics, including:
+ Decision-making in healthcare workers

+ Patient behaviour

+ The design of medical technology

+ Education and training

+ Organisation and management

You can read more in our research topics section.

Faormore information about the CPSSQ, use the links on the left. You can
also visitthe main CP380 website, which is aimed at researchers and
healthcare professionals as well as the general public.
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Overview

+ How has healthcare interpreted human factors?
¢ Death from intrathecal injection

+ Methods of analysis

¢ From accident analysis to system design

¢ Design for safety

¢ Training for human factors



What are Human Factors?
Professor Peter Buckle, President Elect of the Institute of Ergonomics
and Human Factors (UK):

“Ergonomics (or human factors) is the scientific discipline concerned
with the under standing of interactions among humans and other
elements of a system, and the profession that applies theory,
principles, data and methods to design in order to optimize human
well-being and overall system performance.”

What are Clinical Human Factors?
Dr Ken Catchpole, a human factors expert who has done much work
In healthcare has provided this brief definition: “Enhancing clinical
performance through an understanding of the effects of teamwork,
tasks, equipment, workspace, culture, organisation on human
behaviour and abilities, and application of that knowledge in clinical
settings. ”



Understanding why things go wrong



The safety paradox

¢ Healthcare staff are:
- Highly trained & motivated
- Committed to thelir patients
- Use sophisticated technology

¢ Errorsare common and patients are frequently
harmed



Intrathecal Injection of Vincristine

¢ 17.00 Jan 4" David James prepared for I T
administration of Cytosine

¢ Lumbar puncture carried out and Cytosine
administered by SHO

¢ SHO passed second drug, Vincristine, by SpR
o After querying, SHO administered drug
¢ Mr James died 8.10 am 2"d February



Patient late,
leading to
changes in
procedures

Pharmacy sent up two

drugs in one bag. Syringes
similar in appearance and design
Doctor

unfamiliar with
protocol and
Doctor did not procedures

read out route
of administration

Losses

“igure 8.1 Swiss cheese diagram. (Figure adapted from Reason, 1997)



A reconstruction of how the two syringes would have looked in their respective packaging - Plate 4




llléﬂllmlll u:u;,'HLLILrU ] "" ‘:- ."' ‘-r' . "I .: “‘ |||. |.|| |||'|$y |l£u4w|”'

-IL!*‘-"_!,-II_ i - o “'F i

A photograph of two similar syringes to those used in the procedure - Plate 2




Assumptions

o Dr Mitchell assumed:
- Two types of chemotherapy never on ward at same time
- Dr North competent to administer chemotherapy
~ Dr North familiar with Mr James’ case

o Dr North assumed.
- Assumed Dr Mitchell authorised to supervise him

- Assumed OK to give chemotherapy If supervised
¢ Senior doctors assumed ‘induction period’ understood



Understanding why things go wrong

+ Chain of events
+ Complexity and contributory factors

+ The importance of cumulative errors and flaws
IN processes
o Tackling safety on many levels



Rather than being the instigators of an
accident, operators tend to be the
Inheritors of system defects ... their part
Is usually that of adding the final garnish
to alethal brew whose ingredients have
been long In the cooking’ (rReason, 1990)



Methods of Analysis



Person versus System explanations

¢ Person Centred View
- Focuses on those at the sharp end’
~ Individual responsibility and blame

- Countermeasures aimed at changing
Individuals’ behaviour

¢ System View
- Human beings fallible, errors to be expected

- Focus on factors influencing errors
_ Countermeasures amed at conditions of work



How (o investigate and analyse clinical incidents:
Clinical Risk Unit and Association of Litigation and
Risk Management protocol

Charles Vincent, Sally Taylor-Adaims, E Jane Chapiuan, David Hewell, Sue Prioi, Pam Suange,

Ann Tizzard
Why do things go wrong? Hurnan error is routinely Clinical Risk Unit,
blamed for disasters in the air, on the railwags, in com- Summary points I?;‘i‘;gg‘ ok
plex surgery, and in health care generally. However, University Collage

ik ;i g Londen, London
ick jucgments and routine dssigoment of BIARE |y o1yceq of cinical incdents shold focus less on | WCLE 527
Ll e L e individuals and more on organisational factors Charles Vincent
obvious departure from good practice is usually only reader in gaychalogy
thc'ﬁnt HEoE ‘,)t Rl Althou.gh il Lse of a formal protocol ensures a systemaric, continued over
action or owission wiay De the innediale Lzuse.of an comprehensive, and efficient investigation
incident, closer analysis usually reveals a series of - BMT 2000:320:777-81
events and departures from safe practice, each The protocol reduces the chance of simplistic
influenced by the working environment and the wider explanations und routine assigruent o blae
organisational contexr. This mare complex pichire is
gaining acceptance in health care,' * but it is seldom Experience with the protocol suggests that
Pputinto practice in the investigation of actual incidents, training is needed for it to be nsed effectively website

The Clinical Risk Unit has developed a process of oxtra
investigation and analysis of adverse cvents for use by | Analysis of incidents is a powerful method of Further dstails of
researchers.™ Two years ago a collaborative research learning about healthcare organisations the investigation
group was formed between the unit and members of T : s fprocessare
the Associarion of Titigation and Risk Managemenr. | OTganisational analyses lead directly to strategies | alabls on tho
(ALARM). This group has adapted the research meth- for enhancing patient safety SRR
ods to produce a protocol for the investigation and www.bmj.com

BMJ VOTITMF. 320 15 MARCH 2000 wwwhmj.com

The NEW ENGLAND JOURNAL of MEDICINE

HEALTH POLICY REPORT

PATIENT SAFETY

Understanding and Responding to Adverse Events
Charles Vincent, Ph.D

The London Protocol

WWW.CPSSO.0rg




Protocol for the Investigation and Analysis of
Clinical Incidents

o To utiliseclinical expertiseto fullest extent
¢ Ensure comprehensive approach

¢ Lessthreatening to staff

¢ Prevent immediate assignment of blame


http://www.cpssq.org

Stages of development of an organisational accident

Contributory

Organisational & factorsinfluencing Task Defq1ce
Corporate Culture clinical practice Barriers
=T of Accident/Incident
Producing Errors
Conditions
M anagement || ||
Decisions and
Organisational
Processes ] ]
Violation
Producing Violations
Conditions

Adapted from Reason (1990)



Contributory factors. 7 levels of safety

¢ Patient

e Task

¢ Individual staff

¢ Team

+ Working conditions

+ Organisational

+ Government and regulatory

Vincent, Adams, Stanhope 1998



The Process of Investigation: the ‘moves’

The core of the process isto ask:
- What happened?
- How did it happen?
_ Why did it happen?

¢ Get the story (the real story not the one in the notes)
¢ ldentify the care delivery problems

+ Consider the contributory factors
- And what does thistell you about your system?

¢ Prioritisation and action



How things go wrong

Failed barrier
IT policy not
adhered to

multidisciplinary’
team discussion
about changesto
planned treatmen

V""T"‘

Pt delayed by
RTA

Locum SpR had been
recruited to help with
already busy workload

Ward Sr 1
had to leave
for dental appt

Lack of forman
induction for
locum sp registrar

Evidence of lack of
safety culture

Personality of SpR

hanover/

communicatio

Lack of Team

L /|

Contributor
Factor

°

\4
- . /]

Failed barrier
IT policy not
adhered to

Pharmacy short staffed
over lunchtime

Lack of communication
with patient

Distraction from
phones ringing



Systems analysis or root cause analysis?

¢ Implies single root cause (or small number)
- But causes much more fluid
- Chain of events and contributory factors
¢ Purpose of analysis
- To find out what happened?
- Properly understood the analysis looks forward



A Window on the System

¢ Case analysis brings understanding of systems
- Complexity of events and contributory factors
- Moving away from blame

¢ Case analysisto identify common themes and
systemic weaknesses

- Looking to the future
- Prioritising contributory factors
- Generating plans for action



SEIPS Model of Work System and Patient Safety
SEIPS= System Engineering Initiative for Patient Safety

— = “ 8 iip- I',
N
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WORK SYSTEM PROCESS OUTCOMES

PROCESSES:

Employesa &
Organizational
Outcomes

Carayon €t al., 2006




Building safety into the system



KEEP OUT OF CHILDREN’S REACH
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Failure designed-out
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Figure 1 The problematic Luer equipment. Compatibility between
devices used to administer drugs via different routes makes
misconnection ermors possible.
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s Anaesthesia

s !l" Journal of the Association of Anaesthetists of Great Britain and Ireland

Anaesthesia, 2010, 65, pages 1069-1079 doi:10.1111/.1365-2044.2010.06537 x

ORIGINAL ARTICLE

A simulation-based evaluation of two proposed alternatives
to Luer devices for use in neuraxial anaesthesia*

T. M. Cook," S. Payne,? E. Skryabina,? D. Hurford,? E. Clow? and A. Georgiou?®

I Consultant, 2 Specialist Registrar, Department of Anaesthesia, Royal United Hospital, Bath, UK
3 Scdentist, Bath Institute of Medical Engineering, Wolfson Centre, Royal United Hospital, Bath, UK

| o ; i F

| _ T non-Luer systems of neuraxial equipment. In direct
vy : THELH Y ! ; ;

. m""l 'H‘!"_l o comparison with the standard systems, the new devices

4 were rated less good overall, but in absolute terms, the

There are two aspects to our results. Fist, we have
assessed the usability (clinician acceptability) of two new

!

24

new devices generally scored as ‘acceptable’. Second, we
have assessed the potential for cross-connectivity and
found to our surprise that both new systems can be made

to cross—connect with Luer connectors.

Figure 2 The Spinalok™ connector in close up view. Top: “slip
connector’; bottom: locking connector.



Human factors training
Safety awareness and safety skills
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Qualities and attributes of a safe
practitioner: identification of safety

skills in healthcare

S Long, S Arora, K Moorthy, N Sevdalis, C Vincent

Objectives: (1) To keantify a rangs of safaty skills
(attributes of a safe practitioner) relevant across
clinical specislities, 2) To obtain the views of clinicians
regarding their importance and trainability.

Design: We used a survey and focus group of 10 patient
safety experts to extract a st of safety skills. 50
experienced clinicians rated the skils in terms of
importance and trainability inan electronic questionnaire,
Seting: A Clinkcal Safety Rassarch Unit and its
assoctated NHS Trust, within an Academic Heaith
Science Centre.

Results: 73 skills, in 18 broad categaories, were
identified from the focus grouwp and survey, The
majornity of clinicians felt the skills were important
(most important: technical skilfls (98%), crisis
management (38%), honesty (97.5%); least im portant:
open-mindedness (82 %), patient awaranesslampathy
(81.7%), humdlity (81.2%)). Thera was less agreement
about trainability (16/18 categories were felt to ba
trainable; most trainable; ®chnical skills (98%),
anticipation/preparedness (B4%), onganisatonal skills’
efficiency (83%); least frainable; conscientiousness
(36%), humility (40%), open-mindedness (30300,

unintended consequences: efforts to improve
pabent safety have paid insufficient attention
to the mle of dimicans on the front line, 1n
terns of maintaining safety within imperfect
healthcare ﬁ'!.m:cms.] Although the actions of
the government and senior management have
an importantrole to play, the people who work
inan organisation are also part of that system;
each brings their own contribugon to safe,
high quality care.” At the coalface, safety may
be either croded by the actions and omissions
of individuals o, conversely, created by skdHul,
safety comscious professionals. People main-
tain safety by being conscentous, disciplined
and following rules, for cxample, by washing
their hands or adhering to prescribing guide-
lines. However, keeping patients safe, pardc-
ularly those with complex and flucatng
conditions, also requires anfcipation, aware-
ness of harards, preparedness, resilience and
flexibility, the qualites that those shadyng



Speaking up

WHO Surgical Safety Checklist et s A

(adapted for England and Wales) e e

The NEW ENGLAND JOURNAL of MEDICINE
TIME OUT (To be read out loud)

Before start of surgical
for example, skin incision

SIGN OUT (To be read out loud)

Before any member of the team leaves
the operating room

SIGN IN (To be read out loud)

Before induction of anaesthesia

ntervention

SPECIAL ARTICLE Has the patient his/her site, Have all team members introduced themsalves by name and role? Ragistered Practitioner verbally confirms with the taam:
i s E"m'""“ [ Yes [ Mas the name of the procedure been recorded?
Yes .
2 T e T [ Mas it been confirmed that instruments, swabs
ks the surgical site marked? v:ml;"’mnﬂrm: and Reglster oner ::::';:;9: f:':':“:':;omﬁ::f not applicable)?
. . . [ Yes/not applicable d m:i‘ the "“““’;t;‘ namt i {incucing patient name)?
A Surgical Safety Checklist to Reduce Morbidi TS = o i [ s ry edment sl on st
gl O Yes Anticipated critical events need to be addressed?
. : . surgean: F— st
and Mortality in a Global Population b [ e s 1 Whatars the key concens o recoery3nd
e thera any specific equipment requirement int of this paﬂanﬂ
[ ne or special investigations? managamsa
Yes Areth itical cted ste
Alex B. Haynes, M.D., M.P.H., Thomas G. Weiser, M.D., M.P.H., Eﬂmnﬂr«mmﬁ“mm [E], Arctbmra any crlc or naxpi paye ]
William R. Berry, M.D., M.P.H,, Stuart R. Lipsitz, Sc.D., No Anaesthetist: Masax ol
.I’}J ) P E Yes, and aquipment/assistance available [] Arethere any patient specific concerns? faleickad iy
Abdel-Hadi S. Breizat, M.D., Ph.D., E. Paichen Dellinger, M.D., [ Whatis the patients ASA grade?
Teodora Herb M.D.. Sudhi b MS. Pasci L Kibatala M.D Risk of >500mi blood loss (7mi/kg In children)? e el
eodoro Herbosa, M.D., Sudhir Joseph, M.S., Pascience L. Kibatala, M.D., 0O o e e o
Marie Carmela M. Lapitan, M.D., Alan F. Merry, M.B., Ch.B.,, FAN.Z.CA, FRCA,, [5] Yeu anid saiqiaté 1/ sécasimiias planviod Nursa/ODP:

D Has the sterility of the instrumentation been confirmed
(including indicator rasults)?

Are there any equipment issues or concerns?
Has the surgical site infection (S51) bundle been undertaken?

[ Yes/not applicable
* Antibiotic prophylaxis within the |ast 60 minutes

Krishna Moorthy, M.D., F.R.CS., Richard K. Reznick, M.D., M.Ed., Bryce Taylor, M.D
and Atul A. Gawande, M.D., M.P.H., for the Safe Surgery Saves Lives Study Group*

This checklist contains the core
content for England and Wales

Signature of
Registered Practitioner:

PATIENT DETAILS * Patient warming
* Hair removal
Last name: « Glycaemic control
First name: Has VTE prophylaxis been undertaken?
Yes/not licable
Date of birth: | i
Is essential imaging displayed?
NHS Number:* [ Yes/not applicable
| ——
Procedure: www.npsa.nhs.uk/nrls
Registerad Practitioner:
) |




Key team skills

Communication Quality and quantity of information
exchanged among team member

L eader ship Provision of directions, assertiveness, and
support among members of the team

Mutual Support/Cooperation Assistance provided among
members of the team, supporting others, and correcting errors

Situational Awar eness Team observation and awareness of
0oNngoing processes

Coordination Management and timing of activities and tasks



ORIGINAL ARTICLES

Observational Teamwork Assessment for Surgery
Construct Validation With Expert Versus Novice Raters

Nick Sevdalis, BSc,

Objective: To test the comstruct validity of the Observational Teamwork
Assessment for Surgery (OTAS) tool

Summary Background Data: Poor teamwork in surgical teams has been
implicated in adverse events o patients. The OTAS is a tool that assesses
teamwork in real time for the entire surpical team. Existing empirical
research on OTAS has yet to explore how expert versus povice tool nsers use
the ol to assess teamwork in the operating room.

Methods: Data were collected in 12 elective procedures by an expertiexpert
(M — &) and an expertmovice (MW — &) pair of raters. Five teamwork
behaviors (communication, coordination. leadership, monitoring, and coop-
eration) were scored via nhservation pre. intra, and postoperatively by Blind
ralers

Resulis: Significant and sizeable comelations were obtaimed in 11 of 15
behaviors in the expertexpert pair. but omly in 3 of 15 behaviors in the
expert'novice pair. Significant differences in mean scores were obtained in 3
of 15 behawiors in the expert/expert pair, but in 11 of 15 behaviars in the
expert’navice pair. Total OTAS scores exhibited strong correlations and no
significant differences in ratings in the expertexpert pair. In the expert
novice pair no comelations were obtained and there were significant differ-

MSe, PR, *} Melinda Lyons, BSc,

Shabnam Undre, PRD, FRCSE* Ara Darzi. KBE, MD, FRCS.* and Charles A.

PhRD,* Andrew N. Healey, PRID.*

Vincent, BSc, PhD*

by poor communication, coordination, and other aspects of team-
work in operating room (OR) teams.”? Following these studics,
teamwork has been concepmslized as 1 of 3 key components of
surpical performance by what has been termed the “systems ap-
proach™ to surgical performance.’"! According to ¥
approach, -:unzua] performance is a (dircct or ndlnz.._

Individual surgical ski these include what has traditionally been
termed “technical skill™ (cg, motor co—ordm:.\llon‘l but also cog-
mitive skills (cg. decision-making). 12 4

Teamwork in the OR: teamworking skills include communication
with other surgeons and other allied Health Professionals {anes-
theswologists, ﬂurs{sj.s:ruahonei awareness, leadership, and other
behavioral skills ! %1517

* OR environmen:: the surgical environment can !x: more or less

conducive to effective surgical (team-jworking. '

To asscss guantitatively the impact, direct or indirect. of
teamwork on surgical performance, it is necessary to have a com-
prehensive and robust tool that assesses teamwaork of an entire OR

The American Journal of Surgery (2008) 196, 184-190

Clinical Surgery-International

The American
Journal of Surgery*

Reliability of a revised NOTECHS scale for use in

surgical teams

Nick Sevdalis, B.Sc., M.Sc., Ph.D.*®*, Rachel Davis, B.Sc., M.Sc.?,
Mary Koutantji, B.Sc., Ph.D.?, Shabnam Undre, Ph.D., F.R.C.S.E.?,
Ara Darzi, K.B.E., M.D., F.R.C.S.?, Charles A. Vincent, B.Sc., Ph.D.?

@Department of Bio-Surgery and Surgical Technology, Imperial College London, London, UK; ®National Patient Safety

Agency, London, UK

ences in mean scores. The overall size of inconsistency in the scoring was

team 1 real time. The Observational Teamwork Assessment for
29 for expertiexpent versus 15%, for expartnovice. i

Surgery (OTAS) aims to be such a comprchensive and robust
Conclusions: OTAS exhibits adequate construct validity as assessad by measure of teamwork in surgery. OTAS consists of the following 2
comsistency in the scoring by expert versus novices—ie, expert raters parts:

produsce significantly more consistent scoring than novice raters. Further ¢
validation should assess the leamning curve for
ships between OTAS, measures of technical sk
to surgical crises should ako be quantified.

Abstract

BACKGROUND: Recent developments in the surgical literature highlight the need for assessment of
nontechnical skills in surgery. We report a revision of the NOn-TECHnical Skills (NOTECHS) scale
of the aviation industry for use in surgery and detailed analysis on its reliability.
cration, (2) Leadership and Managerial
Making. We added a Communication
rgical context. Reliability was assessed

KEYWORDS:
Surgical education:
surgical training:
surgical simulation:

ODbj ective team perfor mance

Sl 187

. Tecamwork-related task checklist: the checklist comprises (i)

(Ann Starg N0 240 1047-1051)

Imperial College
London

Table 1  Revised NOTECHS scale for the surgical group

OBSERVATIOMAL TEAMWORK ASSESSMEMNT FOR SURGERY™

Surgical Team — Intra-Operative Phase Subscales Items

Communication and Interaction Al Instructions to assistant clear and polite

A2. Waited for acknowledgement from assistant

A3, Instructions to scrub nurse clear and polite

A4. Waited for acknowledgement from scrub nurse

B1. Monitored patient parameters throughout procedure

B2. Awareness of anesthetist

B3. Actively initiates communication with anesthetist during crisis
C1. Maintains positive rapport with whole team

(2. Open to opinions from other team members

(3. Acknowledges contribution from other team members

RATING ANCHORS | BRIEF ANCHOR DEFINITION
Exemplary behaviour; very highly effective in enhancing team function
Behaviour enhances highly Team function

Behaviour enhances moderately team function

Team function neither hindered nor enhanced by behaviour

Slight detriment to team function through lack of/inadequate behaviour
Team function compromised through lack of/inadeguate behaviour
Problematic behaviour; tTeam function severely hindered

o h|w| alu|o

Situation Awareness and Vigilance

BEHAVIOUR DEFINITION

Quality and quantity of information exchanged among
team members

RATING SCALE

Cooperation and Team Skills

COMMUNICATION o 1 2 3 a s 3

COORDINATION Management and timing of activities and tasks o 1 2 3 a4 5 6

Aoy Assistance provided among members of the team, al.z ==zl 2.z C4. Supportive of other team members
BEHAVIOUR v T A P L (5. Conflict handling (concentrating on what is right rather than who is right)
LEADERSHIP e s s ofl1|2]|s]a|s]|s Leadership and Managerial Skills D1. Adherence to best-practice during procedure (eg, does not permit corner cutting)

MOMNITORING/
SITUATIONAL

D2. Time management (eg, not being too slow or rushing other team members)

Team observation and awareness of ongoing

bt processes D3. Resource utilization (eg, appropriate task load distribution and delegation of
responsibilities)
T e L/ SAMIPLE BERAVIOURS Dé. Debriefing the team (eg, provides details and feedback to the team about procedure)
COMPUNICATION Requests and instructions te team communicated ciearty and effectively D5. Authority and assertiveness

Provides information o whole Team on progress

Surgecn informs the team of technical difficulties and for changes of plan

Gives prior notiication of requirements to Scrub Murss to enhance Himing of Instrument = changs
use of such as camera in minimal providing

Decision Making E1. Prompt identification of the problem

E2. Informed team members promptly and clearly

E3. Qutlines strategy and institutes a plan (eg, asks scrub nurse for suction, instruments,
suture material)

E4. Anticipates potential problems and prepares contingency plan (eg, ask anesthetist to
order blood, call for help)

E5. Option generation (eg, takes help from others, seeks team’s opinion)

COORDINATION of operating field
Contribute th SMOGT axchange of INSTRIMments and PrOVEONS With Scrub Nurse
Heses posmivery £ Suestians 31 FEdUssts frorm NUFING ErouD
COOPERATION/ requests o from eroun
BACK UP BEHAVIOUR Helps wlh srmcoth |nstri.-r|er|(em:hang! wiith Scrub Murse

et | roup and compensates for tack of experience
Instrucons and ions provided to
Aenisas ple=ry
Supervision provided fDrslzﬁ'lal:hﬂg

LEADERSHIF tachniques [a £ siats s i) Tt T semc et

with tasks o

Check table posmioning and postions of memBbers:

Assistants monitor direction of light

Checks team condition
patient

MONITORING /
SITUATIONAL
AWAREMESS

n Emcluding. i
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