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This Latin phrase is one of the 
principal precepts of medical 
ethics. As respiratory therapists 

we all strive to create and maintain an 
environment of safety for our patients 
where no harm is done. Managing 
and reducing risk while ensuring that 
patients receive the best care possible is a 
great and grave responsibility. Members 
of healthcare teams are well aware of the 
potential of increased injury to patients 
in their care and they go to great lengths 
to ensure preventative measures are in 
place to reduce harm. 

Patient safety is emerging as a 
distinct new discipline in healthcare 
and the body of research on this topic 
is expanding exponentially. The CSRT 
provides a series of Position Statements, Standards of Practice, 
Code of Ethics and Advocacy Initiatives to help guide 
respiratory therapists. There is a CSRT-driven task force at 
work, collecting data to determine the RT to Vent Ratio that 
will provide much needed baseline information on how RT 
resources are utilized.

Respiratory therapists and other healthcare providers 
recognize that patient care and safety are fundamental 
elements of care and therefore are constantly developing 
protocols, adopting innovative techniques and technology, 
enhancing error report systems and applying lessons learned 
to their daily routines. This issue of the CJRT will provide 
frontline practitioners with further knowledge and proven 
strategies, with a goal of achieving reductions in patient 
complications.

In this issue of the CJRT we explore a variety of patient 
safety topics to help expand the knowledge base for RTs. 
Kathryn Bush presents a paper “Fixing the System: Practical 
Examples of Patient Safety and Learning from Adverse Events 
in Respiratory Therapy”, where she discusses the various 
components that can help to minimize risk to patients.   
“Human Factors in Intensive Care - Resilience, Intuition 
and Foresight - Change of Shift ICU” is provided by Wrae 
Hill, who gives us a perspective on techniques to anticipate 
and address clinical risks. David Swift provides us with his 

thoughts on hospital patients using their 
own CPAP units in his paper “Should 
Patients be Allowed to Use Their Own 
CPAP Units in Hospital? The Advantages, 
Risks and Process”.  Hugh Mcleod, CEO 
of the Canadian Patient Safety Institute, 
writes a thoughtful paper – “Making Care 
Safer Faster Together - Why You Need To 
Start Improvement Ripples”, where he 
discusses issues surrounding the patient 
safety environment in Canada. We also 
provide two case studies. “COPD and 
Post-operative Respiratory Complications” 
is provided by Jessica Wentzell, in which 
she presents information on management 
of a mechanically ventilated post-operative 
patient with COPD. Peter Szkoria provides 

a case study paper, “Can a Tracheostomy 
with Inner Cannula Help Reverse MRSA Colonization?” 
discussing a potential practice implication for controlling 
MRRSA colonization.  

Our directed reading article is provided by Carmella 
Duchscherer, entitled “Hazard or Hero: An Evolution in 
Safety.  A Guide for Respiratory Therapy” in which she 
discusses the evolution of patient safety and the complex 
factors associated with patient harm.

We also have our regular Columns, including a Leadership 
column by Patty Wickson. The responsibility of developing 
critical thinking skills among students is introduced by 
Krystle Hong in our Student column – “Taking Advantage 
of Training Now Ensures Patient Safety Awareness”. In the 
Educator’s column, “Patient Safety Education - A Tipping 
Point for Improving Health System Safety”, Dale Wright 
discusses an ambitious education project that supports 
educators in helping healthcare professionals make the 
transition to a systems view of patient safety. We also offer 
some abstracts of current literature. 

As always, we encourage authors to submit their 
manuscripts for consideration. We welcome your thoughts 
and suggestions. As we present the final issue of the CJRT for 
2010, on behalf of the Editorial Board of the CJRT, I would 
like to wish you all a happy and safe holiday season.

MESSAGE FROM THE EDITOR-IN-CHIEF

Amy Reid, RRT, CRE

Primum non nocere – First, do no harm
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Cette locution latine est un des 
principaux principes de l’éthique 
médicale. En tant que thérapeutes 

respiratoires, nous nous efforçons tous de 
créer et d’entretenir un environnement 
de sécurité pour nos patients, dans lequel 
aucun mal ne leur est fait. La gestion et la 
réduction du risque, de même que le fait 
de nous assurer que les patients reçoivent 
les meilleurs soins possibles, est une grande 
et lourde responsabilité. Les membres des 
équipes de soins de santé sont bien au fait 
de la possibilité d’aggraver une blessure 
de leurs patients et ils déploient de grands 
efforts pour s’assurer que des mesures 
de prévention sont mises en œuvre pour 
réduire les dommages. 

La sécurité des patients fait son apparition à titre de 
nouvelle discipline de la santé, et le corpus de recherche sur 
cette discipline augmente de façon exponentielle. La SCTR 
propose une série de déclarations de position, de normes 
d’exercice, un code d’éthique, ainsi que des initiatives de 
promotion afin d’orienter les thérapeutes respiratoires. Un 
groupe de travail dirigé par la SCTR est à l’œuvre; il recueille 
des données pour déterminer le rapport de la TR à la ventilation 
qui fournira des renseignements de base indispensables sur la 
façon dont les ressources de TR sont employées.

Les thérapeutes respiratoires et autres prestataires de soins 
de santé reconnaissent que les soins et la sécurité des patients 
sont des éléments essentiels des soins et c’est pourquoi, ils 
élaborent constamment des rapports, adoptent des techniques 
et des technologies novatrices, améliorent les systèmes de 
divulgation des erreurs et appliquent les leçons tirées à 
leur travail quotidien. Ce numéro du Journal fournira aux  
professionnels de première ligne une connaissance approfondie 
et des stratégies éprouvées, dans le but de réduire le nombre 
de complications.

Dans ce numéro du Journal, nous étudions, toute une 
gamme de sujets sur la sécurité des patients afin d’aider à 
augmenter la connaissance des TR. Kathryn Bush propose un 
article intitulé Fixing the System; Practical examples of Patient 
Safety and Learning from Adverse Events in Respiratory Therapy 
dans lequel elle aborde les différents éléments qui peuvent 
aider à réduire le risque couru par les patients.  

Human factors in Intensive Care – Resilience, Intuition 
and Foresight – Change of Shift ICU est rédigé par Wrae Hill 
qui nous donne un point de vue sur des techniques pour 
prévenir et combattre les risques cliniques. David Swift nous 

présente son opinion sur les patients 
hospitalisés qui se servent de leurs 
propres appareils de ventilation sponta-
née en pression positive continue dans 
son article Should Patients be Allowed to 
Use Their Own CPAP Unist in Hospital? 
The Advantages, Risks and Process. Le 
PDG de l’Institut canadien pour la 
sécurité des patients, Hugh Mcleod, 
rédige un article étoffé, Making Care 
Safer Faster Together – Why You Need 
To Start Improvement Ripples, dans 
lequel il aborde les questions entourant 
l’environnement de sécurité du patient 
au Canada. 

Nous présentons également deux 
études de cas. COPD and Post-Operative 

Respiratory Complications est rédigée par Jessica Wentzell; elle y 
présente des données sur la gestion postopératoire d’un patient 
avec assistance respiratoire et souffrant de MPOC. Peter 
Szkoria présente une étude de cas intitulée Can a Tracheostomy 
with Inner Can-nula Help Reverse MRSA Colonization? dans 
laquelle il aborde une possible participa-tion de la profession 
pour combattre la colonisation du SARM. 

Notre lecture dirigée a été préparée Carmella Duchscherer, 
et s’intitule Hazard or Hero : An Evolution in Safety. A Guide 
for Respiratory Therapy dans lequel elle aborde l’évolution de la 
sécurité des patients et des facteurs complexes associés au fait 
de nuire à un patient.

Nous présentons également nos chroniques habituelles, 
dont une chronique sur le leadership de Patty Wickson. La 
responsabilité d’acquérir des habiletés de pensée critique 
chez les étudiants est proposée par Krystle Hong dans notre 
chronique étudiante, Profiter de la formation garantit désormais 
une sensibilisation à la sécurité des patients.  Dans la chronique 
des formateurs, intitulée La formation à la sécurité des patients 
– un jalon dans l’amélioration de la sécurité dans le système de 
santé, Dale Wright aborde un ambitieux projet d’éducation 
qui aide les formateurs à aider les professionnels de la santé 
à faire la transition à une vision systémique de la sécurité des 
patients. Nous proposons également quelques résumés de la 
documentation récente. 

Comme à l’habitude, nous encourageons les auteurs 
à présenter leur projet de chronique. Nous apprécions les 
commentaires et suggestions. Puisque c’est le dernier numéro du 
JCTR en 2010, au nom du comité de rédaction du CJRT, 
je désire vous souhaiter une saison des Fêtes joyeuse et 
sécuritaire.

MESSAGE DE LA RÉDACTRICE EN CHEF

Amy Reid, t.r.a., é.r.c.

Primum non nocere – First, do no harm
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ABSTRACT
Patient safety is an important issue for all healthcare 

providers and investigations into specific cases of adverse events 
have evolved from looking for a person to blame to uncovering 
healthcare system deficiencies which have contributed to 
harm. Patient safety events can be reported through reporting 
and learning systems, which can look for trends in reported 
close calls, hazards and adverse events. System safety reviews 
that are requested by senior administration following severe 
adverse events are performed by multi-disciplinary teams 
who examine patient safety determinants that go beyond 
the individual to look at the type of patient population, 
staffing mix, equipment and environment and organizational 
practices. Recommendations to mitigate future patient 
harm have evolved from those that try to fix people through 
education initiatives to system fixes that try to simplify 
processes or create forcing functions. Evaluation of the utility 
of the implemented changes is important to check that the 
recommendation achieved its goal of minimizing the risk of 
a similar AE occurring. Prospective analysis, such as a multi-
disciplinary equipment purchasing process that includes 
Human Factors and Infection Control issues, can minimize 
the issues that come from introducing new equipment into 
a complex healthcare system. To illustrate these concepts, 
patient safety issues in respiratory therapy are reviewed. 

ORIGINAL ARTICLE

Fixing the System: Practical Examples of Patient Safety and  
Learning From Adverse Events in Respiratory Therapy

Kathryn Bush, MSc MLT, 

Clinical Safety Leader, Patient Safety South, Alberta Health Services

Treating our patients safely is the primary focus for all healthcare providers, but that is a difficult objective to reach in the 
setting of complex healthcare system processes and increased patient acuity. After harm has happened, rather than saying “just 
try harder” or “just remember” or “just do an in-service and tell them how to do it correctly”, there is a way to look at the 
circumstances that led to the adverse patient outcome and to make changes so the system lets staff “do it better”. This article 
will discuss the process of identifying and investigating Adverse Events (AE) from a health system perspective with examples 
specific to respiratory therapy. 

RÉSUMÉ
La sécurité des patients est un enjeu majeur pour tous 

les fournisseurs de soins de santé. La façon d’enquêter sur 
les événements indésirables a évolué : autrefois destinées à 
jeter le blâme sur une personne en particulier, les enquêtes 
cherchent aujourd’hui à révéler les disfonctionnements du 
système de soins de santé qui ont contribué au préjudice. 
Des systèmes de rapport et d’apprentissage ont été mis en 
place pour faciliter la déclaration d’événements ayant trait 
à la sécurité des patients et rechercher les tendances parmi 
les risques, les accidents évités de justesse et les événements 
indésirables signalés. L’examen de la sécurité des systèmes 
exigé par les cadres supérieurs après des événements graves 
est confié à des équipes pluridisciplinaires qui se penchent 
sur les déterminants de la sécurité des patients, y compris, 
au delà de l’individu, le type de clientèle, la diversité du 
personnel, l’équipement, l’environnement et les pratiques 
organisationnelles de l’établissement. Les recommandations 
visant à atténuer les préjudices causés aux patients ont 
aussi évolué, passant d’initiatives de formation axées sur le 
personnel à des solutions systémiques qui tentent de simplifier 
les processus ou de créer des fonctions de contrainte. Il est 
important d’évaluer l’utilité des changements apportés, afin de 
vérifier si la recommandation a eu l’effet voulu, soit diminuer 
la probabilité qu’un événement semblable se reproduise. 
L’analyse prospective, visant par exemple un processus d’achat 
d’équipement qui tient compte des facteurs humains et de la 
prévention des infections, peut limiter les problèmes associés 
à l’introduction de nouvel équipement dans un système 
complexe de soins de santé. Pour illustrer ces concepts, l’étude 
se penche sur certains problèmes de sécurité des patients en 
inhalothérapie. 
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BACKGROUND

Adverse Events (AE) are defined as unintended injuries 
or complications resulting in death, disability or 
prolonged hospital stay that arise from health care 

management (1). High-profile cases in the media, such 
as actor Dennis Quaid whose twin neonates experienced 
heparin overdoses in a neonatal ICU (2), have brought public 
attention to the frequency and severity of AE. This in turn 
has led to government action, including the establishment 
of the Canadian Patient Safety Institute by the Canadian 
government in December 2003 (3). In 2004, the Canadian 
Adverse Event (CAE) study was undertaken to understand 
the frequency of AE in Canada (1). This study found that 
7.5% of patients admitted to Canadian acute care hospitals 
in 2000 experienced at least one AE, and that almost 37% 
of these were highly preventable. The CAE study noted an 
increased risk of AE in teaching hospitals (over small or 
large community hospitals) and suggested that the acuity 
of the patient population and the complexity of care in 
teaching hospitals are contributory. These patients tend to 
experience more handovers and more services involved in 
their patient care, leading to an increased risk of AE related 
to communication and coordination of care (4). From the 
patient perspective, a 2004 Alberta patient telephone survey 
found that 37.3% of those surveyed reported that they or a 
family member had experienced a preventable medical error 
(5). AE cost not only more in healthcare resources used (longer 
length of stay due to additional care due to the error; and/or 
lost income or disability for the patient) but also impact the 
healthcare system in loss of trust and diminished satisfaction 
for patients and reduced morale and increased frustration for 
healthcare providers (6). 

THEORY OF SYSTEM SAFETY REVIEWS
System-based investigations into AE are based on an 
understanding that the majority of medical errors are not 
the result of individual recklessness but are usually caused 
by faulty systems, processes and conditions that channel 
behaviour towards making errors or failing to prevent an error 
(6). The basic premise of a system approach is that humans 
are fallible and that errors will always occur. However, 
these errors are often due to system deficiencies – they are 
consequences of systemic conditions and could happen to 
anyone. James Reason illustrates the concept of system safety 
by comparing it to Swiss cheese: there are redundancies in 
the system that is designed to prevent errors, and serious 
AE occur when these gaps in the system line up and events 
lead to patient harm (7). The investigation question is then 
not “who made a mistake?” (which might be the focus of 
a performance review, since another person in the same 
situation would not have made the same error), but “how and 
why did the system fail to keep patient safe?” (7). The process 
of investigating and understanding these system deficiencies 
is only possible when the AE are reported by staff or patients. 
When these deficiencies are reported before any patient harm 

has occurred, they are called “close calls” or “hazards”, or even 
“good catches”.   

In 2004, two patients undergoing continuous renal 
replacement therapy in one of the former Calgary Health 
Region’s Intensive Care Units died after receiving a dialysis 
solution prepared by the Region’s central pharmacy. The 
pharmacy had mistakenly used potassium chloride rather 
than sodium chloride. These deaths refocused the Region on 
the need to ensure safe, high-quality healthcare (8). Following 
the subsequent review of the circumstances leading to the 
error, the Calgary Health Region strengthened its response 
to AE. The Patient Safety group was created to investigate 
adverse events (including serious patient harm or death) and 
to recommend system change so the chance of future patient 
harm could be minimized.  The Region adopted Reason’s 
approach to focus on system learning inside a just and trusting 
culture, where healthcare workers are encouraged to submit 
safety learning reports on safety hazards to enable system 
safety improvements (9).  

Rather than assigning blame, a just and trusting culture 
in healthcare supports patient disclosure and transparency 
and creates an environment that encourages and expects 
reporting of system vulnerabilities and defects. Greater 
transparency and sharing of lessons learned across programs 
helps to address system vulnerabilities and reduce recurrences. 
In 2007 a Safety Learning Reporting system was developed in 
the Region and implemented as a pilot project. This system 
allows healthcare providers to easily report hazards, close calls 
and adverse events, and to assist with monitoring progress on 
recommended system improvements (8).

REPORTING AND LEARNING SYSTEMS
A key Required Organizational Practice for Accreditation 
Canada in 2010 is Adverse Event reporting: “the organization 
establishes a reporting system for sentinel events, adverse 
events and near-misses including appropriate follow-up” 
(10). The former Calgary Health Region launched an on-
line “Safety Learning Reporting” (SLRs) system so that staff 
could report a close-call, hazard or AE for system learning. 
The World Health Organization says the purpose of such 
systems is “to trigger an in-depth investigation to identify 
underlying system failures and lead to efforts to redesign the 
systems to prevent recurrence” (11). Alberta Health Services is 
in the process of launching a web-based “Reporting Learning 
System” based on the Calgary system as a provincial Patient 
Safety initiative. 

In the SLR system, staff log-in through a web-based 
system (to make access possible from any computer) and 
report their safety concern in their own words. Data analysts 
code the stories to reflect the type of event (eg. Respiratory 
Factor, O

2
 not in place) – which facilitates searches in the 

system for similar types of reports. The submissions are de-
identified to maintain confidentiality for the reporter and to 
assure staff that the reports are not used for individual follow-
up, but rather for system learning. Clinical departments have 
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access to all of the reports that are related to their areas to 
allow them to look for trends, investigate the identified issue, 
and create new solutions. 

The Respiratory Therapy (RT) Department had 
noted reports such as this one describing patient harm 
with portable oxygen tanks submitted to the SLR system:  

Incident occurred just after morning shift change. Nurse 
went to start initial assessment on the pt.. Pt was admitted 
with respiratory failure, requiring O

2
 at 2LPM per NP 

via portable oxygen. The tank had run out, leaving the 
patient breathless, SOB, diaphoretic, weak and dizzy. The 
nurse promptly got another O

2
 tank, and the pt’s initial 

O
2
 saturation was 65%. With supplemental O

2
 he quickly 

returned to 86%. When questioned why he did not ring 
the bell, he said he did not want to disturb the busy staff. 

The RT Department partnered with the Patient Safety 
Transport Working Group (under direction of the Regional 
Clinical Safety Committee) to identify and evaluate hazards 
associated with portable oxygen tanks. They found: non-
standardized portable oxygen systems in the Region; 
inconsistent staff knowledge about the limitations and 
differences of these portable systems; staff were uncomfortable 
changing the regulators on the high pressure tanks; 
consistent shortages of regulators and cylinder wrenches; 
and no established quality assurance program for the oxygen 
regulators (Yong, C, internal memo). The solution was to 
standardize across the Region with the use of a single portable 
oxygen system with an integrated regulator (GrabNGo). 

PATIENT SAFETY PROCESS IN AHS
Immediate management following the identification of an AE 
involves taking care of the patient including disclosing the 
AE to the patient and their family, and supporting staff. It 
is important to ensure that any equipment involved in the 
AE is removed immediately and then inspected to ensure a 
potentially faulty piece of equipment does not get used on 
a subsequent patient. Senior leadership determine the type 
of review (or reviews) may be required to examine different 
aspects of care: an administrative (performance) review; a 
clinical management review to consider the medical decisions 
made for the patient; or a system safety review to understand 
any system deficiencies that may be present. 

To illustrate: if an unexpected death occurs in an operating 
room (OR) due to a problem with airway management, 
the senior operational and clinical leaders may choose to 
undertake a system safety review to see if all the system 
supports were sufficient (correct staff present to perform 
procedure or to respond to emergency, correct equipment 
available, correct policies in place to ensure everyone knew 
their clinical role). They may choose a clinical management 
review if there was new learning that could happen for the 
surgeons/ anesthesiologists regarding clinical decisions that 
were made. There may be an administrative (performance) 
review if it was determined that a healthcare member did not 
follow established policy, although a system safety review may 

determine that the policy was no longer applicable so the safest 
action was indeed to not follow the policy or procedure.

Patient safety and quality assurance activities are ethically 
imperative, but it is a challenge to move those concepts towards 
realistic actions to make the healthcare system safer. Alberta 
Health Services (AHS) has created a formal Quality Assurance 
Committee (QAC) structure which ensures accountability 
since senior leadership throughout AHS participate in QACs 
and therefore ensure that identified system deficiencies are 
addressed. The QACs are chaired by senior organizational 
leaders – for example, at acute care facilities the committees 
are chaired by the site’s Administrative Director and the site’s 
Medical Director. The QACs’ activities are accountable to the 
facilities’ Vice-Presidents and all the activities of the 40 AHS 
QACs are ultimately accountable to the Quality committee 
of the AHS Board. 

The Patient Safety group created a “Clinical Safety 
leader” (CSL) role to facilitate the investigation process and to 
assist senior leadership in on-going management of AE. The 
CSL is an expert who supports the activities of the QACs, 
leads or facilitates the investigations into AE, and ensures that 
all legislative requirements of QAC activity are met. This role 
is unique in facilitating organizational goals of patient safety 
and quality assurance activity.  

METHODOLOGY OF SYSTEM SAFETY  
INVESTIGATIONS INTO SERIOUS AE

The primary goal in an investigation of an AE is to ensure 
that it is system-wide and considers all aspects of the AE. 
Methodologies such as Root Cause Analysis (RCA) and Failure 
Modes and Effect Analysis (FMEA) have been described in the 
literature (12). They are used to understand the underlying 
causes of an AE and their effects on the system. The former 
Calgary Health Region’s Patient Safety group was fortunate to 
have the expertise of Dr. J. Davies, an internationally known 
expert on Patient Safety, who has developed a different type 
of methodology (13): the investigation looks at the existing 
structures (the “why?”); the processes involved (the “how?); 
and the outcome of the action/personnel (the “what?”). These 
questions are examined to understand the determinants of 
patient safety: the patient population; the staff involved; the 
physical environment; the organizational environment; and 
the regulatory environment. 

The investigation team reviews the documentation in 
the patient record and interviews any staff who were involved 
in the AE or have a perspective on an aspect of the AE that the 
team wishes to consider. The team and the QAC operate under 
legal protection (in Alberta, this is Section 9 of the Alberta 
Evidence Act) which provide legal protection for staff ’s opinions 
or speculations. This in turn allows for frank conversations 
inside the investigation process so the team can understand 
why the AE happened and then develop recommendations 
that address identified system deficiencies. The investigation 
team is comprised of staff that have experience and expertise 
in a particular clinical area and understand the complexities 
of the health system process.   

To explain this process, let us refer back to the example 



CANADIAN JOURNAL OF RESPIRATORY THERAPY
JOURNAL CANADIEN DE LA THÉRAPIE RESPIRATOIRE

WINTER | HIVER 2010
VOLUME | NUMÉRO 46.4

9

of an unexpected death in the OR due to airway management 
problems. Operational leadership of the OR coordinate 
immediate management of the AE including patient 
disclosure; supporting staff involved; and ensure equipment 
involved in the AE is removed and inspected. In addition, 
the operational leadership determine that a system safety 
investigation should be performed. The request is made of 
leadership to the Chair of the QAC, who can choose to accept 
the review request. If approved, the Chair and the requesting 
operational leader determine an investigation team lead, 
often the Clinical Safety Leader attached to the QAC, and 
the remaining membership of the team (usually two or three 
members). The team is multi-disciplinary to ensure that 
different perspectives of care involved are considered and no 
members of the team are direct managers of any of the staff 
who were involved in the AE. The investigative team meet to 
discuss the AE and to determine who needs to be interviewed 
and what system deficiencies seem to be present (or at least, 
the types of issues that seem to be involved). The staff 
involved in the AE is requested to participate in the review 
process through interviews with the team but are not required 
to do so. Often the staff is very happy to participate in the 
system safety review process. They understand that the goal is 
for safer patient care and not directed towards any particular 
performance issue. 

The investigation team asks staff to describe the AE in 
their own words, but also asks about the different determinants 
of patient safety: any particular characteristics of the patient 
population that need to be addressed prior to intubation in the 
OR; staff mix present in the OR; staff supports (eg. education 
needs); correct equipment available; audible overhead pages; 
crash cart supplied correctly; policies for the procedure were 
complete, available, and understood; any regulatory issues 
involved (for example, in accreditation of the facility or in 
regulation of medication available). Once the investigation 
team has a thorough picture of these issues, the members 
meet to consider any system deficiencies identified. Suppose, 
for example, it was discovered that two sizes of airway 
management equipment were supposed to be stocked on the 
crash cart, but were not because of a manufacturer’s supply 
problem. The investigation team develops a recommendation 
to address this system deficiency: recommending that a 
mechanism for sharing of supplies between facilities be 
developed. The investigation findings and the proposed 
recommendation are discussed at the QAC and the final 
recommendation is approved by those committee members. 
Once approved, the recommendation and summary details  
of the AE and the system deficiency that was discovered are 
able to be released, but specific details and conversations with 
staff remain confidential under the legislative requirements 
for the QAC.  

RECOMMENDATIONS AND SYSTEM FIXES
In June 1999 the Institute for Safe Medical Practices (ISMP) 
released a Medication Error Prevention Toolbox (14) (see 
Picture 1). The ISMP suggested that for long-term solutions 

to identified system deficiencies, recommendations should 
focus on “high-leverage error prevention strategies that fix the 
system (simplification of existing processes, automation, or 
forcing functions). Place less reliance on those that attempt 
to fix people (education, reminders/checklists, and rules/
policies)”. 

To illustrate these concepts using a non-medical 
example, assume that an AE involved a Maintenance worker 
who falls off a ladder. A system safety review looks into the 
event, discovers some system deficiencies and then attempts 
to create recommendations to prevent future ladder mishaps 
(see Picture 2). People fixes recommended following an 

PICTURE 1: ISMP system fixes

PICTURE 2: Categories of fixes for ladder recommendations

investigation into this AE could include: provide an in-service 
for new staff on ladder safety (education); signage to warn of 
ladder hazards (reminders/checklists); or a two-person safety 
team as the new standard for any repairs involving ladders 
(rules/policies). System fixes might be: use of a standard 
safety ladder (simplification/new process); purchasing a robot 
to climb the ladder (automation); or the future building of 
only single-story facilities to avoid use of ladders (forcing 
functions). 
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In March 2009, the Patient Safety group of the Calgary 
Health Region undertook a survey into all recommendations 
that had been approved from system safety investigations 
following AE. There were a total of 621 recommendations 
accepted by senior operational leadership, and 461 of these 
recommendations were implemented (74.2%). The majority 
(73%) of recommendations were directed towards people fixes: 
education (27.7% of total recommendations); reminders/
checklists (27.9%); and rules/policies (17.4%) (see Chart 
1). Recommendations that involved education or reminders/
checklists were largely successfully implemented (78.5% 
and 80.9% respectively). Only 38.1% of recommendations 
involving computerization were implemented (15).

System fixes are often more costly and more difficult to 
implement, but usually have a longer lasting effect. However, 
system fixes have the advantage of channeling behaviour of 
all staff towards safer patient care provision: “since people 
cannot be expected to compensate for weak systems, select 
high-leverage error prevention tools that are designed to fix 
the system, not just the people, whenever possible.” (16). 
Attempts to improve hand hygiene compliance is a good 
example – rather than education programs, putting up signs 
or writing policies to improve hand hygiene compliance (all 
necessary, but relatively ineffective on their own), a system fix 
might be to install alcohol hand rub dispensers outside the 
doors of every patient room in an attempt to channel staff 
behaviour towards the desired compliance of hand hygiene 
before and after every patient contact. 

Although using educational in-services, signage, checklists 
and policy changes are relatively easy to implement, these types 
of people fixes rely on an already-stressed healthcare provider 
performing an additional action (remembering, changing a 
usual process, entering new information) and may still not 

be performed. Education is often the least effective type of 
recommendation since an in-service is probably only useful to 
those 10 staff members that can attend, and the information 
lasts only as long as their memory of the circumstances that led 
to an AE. Malcolm Gladwell talks about stickiness in his book 
The Tipping Point (17). He says stickiness is about making 
small but critical adjustments in how ideas are presented and 
made memorable. He gives the example of increasing tetanus 
vaccination rates with students – the students were given 
information on the risks of getting tetanus and advised to 
get their shots (the “education” component), but they only 
followed through to action when they were also provided 
information on the vaccination clinics’ locations and hours 
of operation (the “checklist” component). The message here 
is to create a people fix to a system problem by facilitating the 
desired behaviour, and checklists can often accomplish that. 

In 2005, the Calgary Health Region’s Department of 
Critical Care had noted two AE during transport of patients 
from one facility’s ICU to another facility for diagnostic 
testing within the Region and created an investigation team 
which included an RRT, two Registered Nurses, a Critical 
Care physician and the Department’s quality improvement 
and patient safety leader (18). Their team determined that 
29 steps were involved in transporting an ICU patient for 
diagnostic tests from the time the decision was made to have 
testing done, to the time when the patient returned to the 
ICU. The team decided to develop an ICU transport decision 
scorecard to assist the bedside nurse in determining the 
stability of the patient being transported. The scorecard use is 
a type of people fix since it is a type of checklist and relies on 
the practitioner recognizing the need to assess the patient for 
transport as well as using the checklist effectively. One could 
speculate on a forcing function for use of the checklist: the 
order for the diagnostic test might not be able to be entered 
into the computer unless the transport readiness score is 
entered? (requiring further evaluation to see if staff enter the 
accurate score, or just enter a “ready” score to by-pass that 
computer field). Or, all diagnostic testing capabilities are 
available on-site at each acute care facility, so no patients 
would require transport across the city? (again, requiring 
evaluation to see if those resources are available and this type 
of service provision is feasible).   

Another example of a people fix was implemented in 
Calgary following an AE investigation into the circumstances 
around a blood spill on and into a ventilator. The ventilator 
was having routine maintenance performed in the Clinical 
Engineering department: there was no noticeable blood on 
the outside of the machine but after the cover was removed the 
blood spill was identified. The investigation discovered that 
there was not a tracking system which would be useful for the 
purpose of contacting patients that may have been exposed 
to a blood-borne pathogen, a potential risk that was deemed 
very low by the Medical Director for Infection Prevention and 
Control. The investigation team recommended a tracking 
system be developed and RRTs now enter the barcode of 
the ventilator into a tracking database to link a patient to a 

CHART 1 - Categories of all recommendations from QA reviews in 
Calgary Health Region, 2006-2009
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specific ventilator. Although this new tracking system is able 
to document ventilator-patient contacts, it is a people fix 
since it relies on the RRTs remembering to perform this new 
task for each patient and each new ventilator. A system fix 
might have been to equip the ventilators with computerized 
identification tags, a technology that would scan the bar-code 
of the ventilator automatically into a scanner at the patient’s 
door and then remotely upload this information into a 
database. This type of system fix would have the benefit of 
requiring no additional actions from staff to be accomplished 
but, as often occurs with system fixes, comes with a higher 
cost to implement new technology. 

AE involving misconnection air flowmeters and common 
oxygen tubing due to the design of air and oxygen delivery 
devices are not unknown (19). The Calgary Health Region 
chose to by-pass people fixes (such as in-services to Nursing 
on the hazard or signage near the wall devices warning of 
the hazard) and to pioneer the system fix of removing the air 
flowmeters from patient areas and to instead deliver nebulized 
medications via oxygen (20), a solution which no other 
jurisdiction had pursued at that point. These AE involving 
air-oxygen misconnections were known to cause patient 
deaths and the forcing function of removing the medical air 
flowmeters was determined by the Regional Clinical Safety 
Committee to be the most effective solution for this existing 
hazard. Stakeholder consultations included the Division of 
Respiratory Medicine, the Regional Professional Practice 
Council, and the Nursing Council. Adult patients with 
conditions requiring wet nebulization were identified and 
electric air compressors were obtained for use with those 
patients (21). Evaluation of the removal found that no further 
AE involving air-oxygen misconnections were reported 
following the removal of these devices. However, significant 
efforts including stakeholder consultation, purchase of new 
equipment, modification of medication order sets, and 
expense incurred through removal of the equipment were 
necessary to implement this forcing function system fix.

RECOMMENDATION EVALUATION
An analogy of the healthcare system would be that of a carpet 
that is too big for the room. It does the job that it is supposed 
to do: it covers the floor. But if you are trying to make the 
carpet fit better, you might push the carpet down in one place 
only to find that it bumps up in another place. You might 
cut it to fit, but how do you cut a straight line? How do you 
know there is adequate floor coverage?  In the same way, the 
healthcare system serves the patient population. After an 
AE has been investigated and recommendations for system 
change implemented how do we know how well we succeeded 
in our efforts to mitigate future patient harm? 

The effect of the recommendations on creating safer 
patient care solutions can only be understood if there is an 
evaluation process in place to answer the many questions 
that can arise following implementation of recommendations 
from a safety investigation. Were the recommendations that 
were accepted by operational leadership feasible and able to 

be implemented? Did the recommendation have the desired 
effect on the system: has there been a re-occurrence of a similar 
type of AE since the recommendation was implemented? 
What types of recommendations are most likely to be 
implemented: people or system fixes? Do people or system 
types of recommendations have a longer-lasting effect on the 
system?  

Another important reason for evaluation is to check 
whether the recommendation to resolve one type of system 
deficiency inadvertently caused another type of problem. The 
analogy to the too-large carpet comes back: in a complex system 
such as healthcare there may be unforeseen consequences to 
any actions designed to improve the system. For example, a 
recommendation was made by the Infection Prevention and 
Control Department to have all neonatal laryngoscope blades 
used on the Neonatal Intensive Care Unit sent to the central 
Sterile Processing Department for high-level disinfection, 
after an audit of the on-unit procedure revealed process 
deficiencies. Unfortunately, once the laryngoscope blades 
were sent down to the Processing department for optimal 
disinfection, a neonatal blade was inadvertently placed on the 
adult crash cart. The process change had not considered that 
the adult and neonatal blades could be mixed up during the 
re-stocking of crash carts. Fortunately, that error was noticed 
and reported before the cart was sent to the inpatient unit (a 
“close call”) and the necessary process corrections were made 
to ensure that type of crash cart re-stocking error did not 
happen again. 

EXAMPLES OF OTHER TYPES OF  
PATIENT SAFETY ACTIONS

Patient safety system investigations are often completed 
retrospectively, after a patient has suffered harm. However, 
other types of actions are able to be performed prospectively to 
try to minimize that risk of patient harm from the introduction 
of new equipment or processes into a complex system. An 
example is the equipment purchase process – gathering a 
multi-disciplinary team to review equipment before it enters 
the system. The team can include RRTs, physicians and 
Nursing but can also include Patient Safety experts such as 
Infection Control Practitioners to ensure equipment can be 
cleaned safely between patient uses, or Human Factors experts 
who review how people interact with technology – are the 
buttons clearly marked? Could the ventilator be inadvertently 
turned off? 

Another type of prospective review can happen through 
simulations – in the former Calgary Health Region a multi-
disciplinary group was brought together in a mocked-up 
ICU patient room and allowed to interact with the proposed 
equipment set-up through a series of both regular patient 
care activities as well as simulated crises (22). Their actions 
were filmed and analyzed to make improvement in work flow, 
equipment placing and to ensure that other room design 
features (such as head of bed O

2
 connections and alarms) were 

optimal before the rooms were built. 



CANADIAN JOURNAL OF RESPIRATORY THERAPY
JOURNAL CANADIEN DE LA THÉRAPIE RESPIRATOIRE

WINTER | HIVER 2010
VOLUME | NUMÉRO 46.412

Another very important patient safety activity is that of 
notifying other facilities or users of a potential problem. In 
the Calgary Health Region, that is accomplished through the 
use of bulletins which notify users of potential hazards and 
give instructions on remedial actions that may be necessary. 
The bulletins are known as “Patient Safety Alerts”, or “Safer 
Practice Notices”, and users are alerted to problems with 
equipment through “Equipment Advisory Notices”. These 
are emailed to affected stakeholders and also archived on a 
Safety webpage for reference purposes. 

CONCLUSION
In a complex healthcare system, AE that cause serious patient 
harm and death need to be investigated to mitigate the 
circumstances that led to those unintended consequences. 
A safety analysis process can review the determinants of 
patient safety (at the level of the patient population, the staff 
mix, the environment, the organizational process and any 
regulatory issues) for system deficiencies through the efforts 
of a multi-disciplinary investigative team. System deficiencies 
are most ideally addressed through system fixes, rather than 
attempts to fix people. However, people fixes can be useful 
provided they are “sticky” and facilitate the desired process 
change. Evaluation of the utility of the implemented changes 
is important to check that the recommendation achieved 
its goal of minimizing the risk of a similar AE occurring. 
Evaluation could address the best way to share those system 
recommendations to other areas (locally, provincially or 
nationally/internationally) so that “sticky” ideas get spread 
around. 
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ADVANTAGES
Allowing a pt to Use their own cpap units gives a patient a 
measure of comfort and confidence.  The unit is familiar and 
offers an increased sense of well being as they are familiar with 
the performance characteristics of the unit,  the mask and the 
headgear.  The unit comes preset to the pts pressure setting, 
ramp setting and has minimal alarms to reduce nocturnal 
disturbance.  This provides a very strong sense of satisfaction 
and a link to home for the patient. 

To the hospital, the use of patient’s own cpap, reduces 
the capital equipment costs by reducing the need to purchase 
cpap units for non-rescue situations.  With the costs of a cpap 
unit running $2500 to $10000 , depending on capabilities 
and alarms, not having to purchase a small fleet represents 
a significant savings.  In addition, this also reduces the costs 
by not having to provide the consumables such as circuits , 
masks and  biomed maintenance/service costs. 

EXAMINING THE CHALLENGES
With such a large number of models from a variety of 
manufacturers, expecting staff to be completely comfortable 
and proficient with each is an unrealistic expectation.  for the 
nursing staff who may see a new unit rarely or infrequently, 
these  variety of units poses a serious practice concern.

Verification of the patient’s prescription/settings is an 
essential part of the pre-use consult.  Unfortunately, after-
hours and on weekends there are limited resources available.  
Home care companies, sleep lab administrative offices and 
physician’s offices are not accessible.  In-house studies can 
usually be readily accessible and verification of prescribed 
setting can be achieved.  Unfortunately, many patients are 
unaware of their own settings and occasionally, some patients 
have adjusted their own parameters.  

Cleaning and infection control practices vary widely 
between patients,  as does the maintenance and handling of 
their cpap units.  It is not uncommon to encounter masks 
that have imbedded secretions or are visibly soiled.  Units 
that have been damaged but not repaired are also not that 
uncommon and due to the fact that the patient must bear the 
cost of repair, not unexpected.  Humidifiers that have been 

ORIGINAL ARTICLE

 
Should Patients Be Allowed to Use Their Own CPAP Units in Hospital? 

The Advantages, Risks and Process.

David  Swift RRT,

Campus Coordinator, Ottawa Hospital – Civic Campus, Ottawa

 Using a patient supplied CPAP unit offers advantages for the patient and hospital.  However, with these advantages come 
a variety of risks that accompany this equipment. Being aware of the risks, allows the facility and clinician to mitigate some 
(but not all) of the risks.

not been used with demineralised water, resulting in hard 
water mineral build up are also fairly common.  Other foreign 
contaminants are also can be found in some of the patient 
humidifiers.

In-hospital equipment damage is a risk – from humidifier 
contents accidentally dumped into the motor, masks being 
broken or lost, to a complete unit being lost, all are very 
realistic issues.  Patient families taking home soiled equipment 
for cleaning and the pt (not realizing it) claiming it has been 
lost/stolen has happened.  Equipment coming in with pre-
existing damage and then suffering a failure while “in-house” 
can result in damage claims.

Biomedical support for patient owned equipment should 
be a nonstarter.  If a patient unit needs repair or maintenance, 
it is the pt’s responsibility to seek out a home care provider.  
However, once a hospital allows a pt to bring in their own 
unit, there is a perception of equipment support.  Being 
unable to provide this support creates a patient satisfaction 
issue and may delay therapy as the unit is taken for repair.

Medical –legal issues are a very real concern with use of 
patient owned CPAP equipment.  The reason for allowing pt 
owned cpap being used within a facility needs to be clearly 
defined by senior leadership of the RT department.  Legally, if 
you are allowing home units in to the hospital because you lack 
resources you are unofficially accepting some responsibility for 
the maintenance ,safety, support and infection control.  If you 
are allowing the units in, as a recognition of patient comfort,  
and have resources to provide if the unit is not up to snuff 
then there is no implied responsibility.  It is recommended 
that senior leadership verify with the hospital’s liability insurer 
their stance on using patient supplied medical devices.

SOLUTIONS
Model variety: there are a variety of on-line manuals 
available from the manufacturers and some sources that have 
multiple manuals available (ex. ventilator equipment pool [ 
Ontario] website –equipment/manuals).  These sites provide 
immediate access to the clinical manuals and allow the 
clinicians to quickly review the controls and design features 
for each unit.  Many of your local home care companies 
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are willing to work with the RT department in support of 
their clients and can provide electronic copies of the service 
& clinician manuals for units they service.  We have been 
very successful in working with the home care companies in 
requesting that they attach a service sticker on the bottom of 
the unit (when they come in for service) indicating the date of 
service, pressure setting and who provided the service.  This 
close working relationship ensures that any service concerns 
staff therapists  have can be discussed with the pt and the 
home care provider notified (closing the pt care circle).

Initial Inspection: This essential step cannot be stressed 
enough.  The initial inspection reveals the physical condition 
of the unit, circuit and patient interface.  The review of the 
service history helps identify possible performance risks or 
issues.   Verifying the actual delivered pressures vs the settings 
help identify hidden performance issues and having biomed 
perform an electrical safety inspection (including verification 
of CSA (Canadian standards association) listing &/or UL 
(underwriters listing) helps ensure we have met our patient 
safety and risk mitigation obligations.

Verification of Settings: Accessing in-house sleep studies 
and setting prescriptions should be a given. During business 
hours, contacting home care providers or other facilities to 
access the prescription for settings requires clear documentation 
of patient consent and the discussions with the other party.  
Some sleep lab phy  sician’s will allow the home care providers 
a 5 cm h

2
O variation from the prescription for comfort 

reasons.  This variation may result in different settings than 
the original prescription!  Patient’s accessing on line clinician 
manuals or just lucking out in getting to the clinical menu may 
result in variation of settings.  Your facility needs guidelines 
as to how to deal with these situations.  At the Ottawa 
Hospital, we contact our sleep physician team to get orders 
for auto-pressure titration and initiate therapy using one of 
these units(example: VPAP).  These units have the ability 
to have the pressures used downloaded so a determination 
of optimal pressure settings can be made without having to 
repeat the original study. Clear documentation of the settings, 
within the chart, is essential and, if different from the original 
prescription, should be communicated to the prescribing 
physician. 

Cleaning and infection control: the initial inspection 
of the unit will often identify if there are cleanliness issues.  
A unit or interface that is visibly soiled needs to be sent 
home for cleaning.  Having the hospital accept the role of 
providing cleaning and disinfection means that you would 
have to inservice the decontam staff on the manufacturers 
recommended process.  Using the incorrect type of cleaning 
agents can result in skin irritation , chemical burns or damage 
to the unit – all potential liability issues.  Once a unit has 

been authorized for use “in-house” it needs to be clearly 
spelled out who is responsible for cleaning and maintenance.  
At the Ottawa Hospital, it is made clear that it is the patient 
or patient’s family that is responsible for cleaning.  Failure to 
maintain the cleanliness to acceptable standards will result in 
the patient unit being refused authorization to use in hospital 
and a hospital unit provided.  This ensures that there is not 
an ongoing infection control issue.   Your facility may accept 
the cleaning & disinfection responsibility for authorized units 
and establish an effective process but you will need to establish 
who is responsible for damage and replacement costs.

In-house damage/maintenance to authorized units:   
The responsibility of who is responsible for damage is an 
absolute must.  In the May 2007 edition of the ECRI Institute’s 
Health Devices bulletin, there is an excellent review of 
“Patient-supplied Equipment” and it gives recommendations 
based on the American viewpoint.  This article provides 
excellent insight to some of the additional risks or concerns. 
ECRI recommends the use of a waiver to cover some of this 
issue/risks. However, once your facility has authorized the use 
of a home CPAP unit you need to clearly delineate who is 
responsible for damage, repair or replacement. A home use 
patient interface can cost on the order of $350 and the actual 
cpap unit much more and so a damage waiver should be 
considered. Maintenance of a home unit should be clearly 
spelled out as a patient responsibility and guidelines as to  
how to initiate a repair call should be provide for both patient 
and staff.  

Use of oxygen with a Home CPAP Unit:  Many home 
cpap units are not designed for continuous oxygen use and 
require an oxygen diverter to prevent oxygen from infiltrating 
into the blower motor and assembly. Exposure to oxygen 
can create a serious fire risk and many home units clearly 
identify that use of oxygen is not recommended or require 
the mandatory use of a diverter. Elevated flowrates may also 
have the undesirable effect of preventing the unit from easily 
sensing and responding to spontaneous inspiratory efforts.  
Maintenance of stable FiO

2
 delivery is not possible with 

the way most blower units function so verification of SpO
2
 

should be mandatory if supplementary oxygen is initiated.  If 
increased oxygen needs occur, serious consideration should be 
made to discontinuing use of a home unit and switching over 
to a hospital based unit that is equipped to deliver measured 
FiO

2
 and has integral alarms.

Bilevel units or units with a backup rate:  In these 
situations, a hospital unit should be strongly considered.  
During the post op phase, the use of narcotics may potentiate 
the depression of a weak respiratory drive or apneaic 
episodes.  
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The process currently used:
Patient’s who use a home cpap unit are encouraged to bring the 
unit in for their elective admission.  The respiratory therapist 
will assess their unit in the pre-admission unit, medical day 
unit or in the post anaesthetic care unit and perform:

• Initial consult with the patient, assessment, orientation/ 
 review of the process and availability of 24 hours  
 RT support.

• Physical inspection & cleanliness review
• Review patient compliance
• Review and verify settings (including contacting the  

 home care company, other facilities sleep labs or  
 prescribing physician’s office).  Use of backup rates or  
 biphasic settings require the use of an alarm capable  
 hospital unit in the immediate post-op phase.

• Verify the patient’s mental/cognisant capability to use  
 the unit safely (ex. new use of narcotics for pain  
 control , if they will be able to use their hands or  
 undergoing a procedure that would alter their level of  
 consciousness/mental capability) of if therapist support  
 will be required.

• What type of interface does the patient use
• Notify the medical team of any concerns that may have  

 not come out during the physician interview  
 (ex. compliance issues or therapeutic effectiveness).

• Notify biomedical engineering for pre-use inspection  
 (NOTE: there is only a limited ability to inspect the  
 home units as the units are double insulated and sealed).

• Verification of oxygen needs (room air saturation  
 measurement preferred).

Once the process has been completed, the patient would 
either be allowed to use their home unit or (if not accepted for 
use post inspection) a hospital unit would be provided.

Once admitted, the patient would be checked in PACU 
as the use of narcotics or general anaesthetic may potentiate 
the need for higher pressures.  The home unit may be initiated 
in PACU if the pt does not require supplementary oxygen or 
only at low levels (1-5 lpm).  If there are concerns regarding 
respiratory drive, oxygen needs or levels of consciousness then 
a hospital unit would be used.   

On arrival to the in-patient ward, the Therapist will 
assess if the pt can safely use their own unit , that the nursing 
staff are orientated to the unit (and aware of proper handling 
requirements) and that supplementary oxygen needs have been 
assessed.  If there are any issues or concerns ,  the standard is 
to initiate use of a hospital unit (alarm equipped) that the staff 
are all familiar with.  If a patient required a backup rate or 
biphasic unit a hospital unit would be provided and the home 
unit not allowed to be used.  

The use of patient supplied CPAP units offers some 
definite advantages and risks and the decision to use them 
must be carefully considered.  Using home units requires 
additional educational support and on-going review.  
However, it also allows a closer relationship with the home 
care services and helps to develop a more seamless level of 
respiratory care as the patient transitions from the hospital to 
home.  The risks need to be assessed by senior management 
& the hospital’s insurance provider and a clear policy needs to 
be developed and communicated. That being said, there also 
needs to be acceptance that special circumstances will arise 
that will need special consideration and authorization  for use 
of a unit that would not normally have been accepted. For 
example: a terminally ill patient using a biphasic unit may 
have special authorization granted to use their home unit 
for compassionate reasons.  This process needs to be clearly 
identified.
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ABSTRACT
Change of shift report (CoSR) is ubiquitous in healthcare. 

All clinicians do this (sometimes several times a ‘shift’) yet it 
is exceedingly rare that this skill is even taught or evaluated 
in any of the health professions, much less evaluated (in situ) 
in multi-disciplinary care settings. Most of the literature 
on patient handovers to date has recommended normative 
checklists, and has generally ignored cognitive and social 
human factors and the joint role(s) which clinicians have in 
the creation of resilience and patient safety. The purpose of 
this research is to discover “what techniques do ICU clinicians 
report that they use to develop their intuition and foresight 
at CoSR in ICU?”  

This original qualitative research has found that ICU 
clinicians (doctors, nurse coordinators and respiratory 
therapists) agree that face to face communication at CoSR 
is crucial and that these handoffs reinforce; interdependence, 
a common mental model and shared peer expectations. This 
may have important implications for multidisciplinary work 
in healthcare, if expertise is interpreted as learning how to 
perceive. Training in healthcare has typically been profession 
specific, applying knowledge, rules, facts, procedures and 
clinical guidelines. This research found that ICU workers 
demonstrate the features of experts where anticipation, 
effective communication, listening, confirmation and the 
collaborative creation of patient safety is imperative. During 
change of shift report, these ICU experts anticipate, monitor, 
respond and learn, demonstrating the four key components 
of resilience. (Hollnagel 2010)

ORIGINAL ARTICLE

 
Cognitive Human Factors in ICU 

An original qualitative study of resilience and techniques ICU clinicians report they use to de-
velop their anticipation, intuition and foresight at change of shift report 

Wrae Hill MSc, RRT, BSc
Director of Patient and System Safety Interior Health, Kelowna, British Columbia

This research was supported by a grant from the Canadian Society of Respiratory Therapists 2009-10

RÉSUMÉ
Le rapport au moment du changement de quart est omnip-
résent dans les soins de santé. Tous les cliniciens le pratiquent 
(parfois plusieurs fois par quart), mais il est extrêmement rare 
que cette compétence soit même enseignée ou évaluée dans 
les professions de la santé, et encore moins évaluée (sur place) 
dans les établissements de soins pluridisciplinaires.

La plupart de la documentation sur le relais auprès des 
patients à ce jour a recommandé des listes de vérification nor-
matives et a généralement laissé de côté les facteurs cognitifs, 
humains et sociaux ainsi que les rôles conjoints des cliniciens 
dans la création de la résilience et de la sécurité des patients. 
La présente recherche a pour but de découvrir « quelles tech-
niques les cliniciens des unités de soins intensifs affirment 
utiliser pour développer leur intuition et leur prévoyance lors 
du changement de quart dans une unité de soins intensifs ».

Cette nouvelle recherche qualitative révèle que les clin-
iciens d’une unité de soins intensifs (médecins, coordonnateurs 
en soins infirmiers et inhalothérapeutes) conviennent que la 
communication en personne lors du changement de quart est 
cruciale et que ces transferts renforcent l’interdépendance, 
un modèle mental commun et des attentes partagées entre 
collègues. Cela peut entraîner des répercussions importantes 
sur le travail pluridisciplinaire en matière de soins de santé si 
l’expertise est interprétée comme un apprentissage de la fa-
çon de percevoir. La formation en matière de soins de santé 
a généralement été propre à la profession, par une applica-
tion des connaissances, des règles, des faits, des procédures 
et des lignes directrices cliniques. La recherche démontre que 
les travailleurs d’une unité de soins intensifs manifestent des 
caractéristiques de spécialistes lorsque l’anticipation, la com-
munication efficace, l’écoute, la confirmation et la création en 
participation de la sécurité du patient sont essentielles. Pen-
dant le rapport du changement de quart, les spécialistes d’une 
unité de soins intensifs anticipent, surveillent, réagissent et 
apprennent, démontrant les quatre éléments clés de la résil-
ience. (Hollnagel 2010)  
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INTRODUCTION

Change of shift report (CoSR) is ubiquitous in 
healthcare. All clinicians do this (sometimes several 
times a ‘shift’) yet it is exceedingly rare that this skill 

is even taught or evaluated in any of the health professions, 
much less evaluated (in situ) in multi-disciplinary care settings. 
What is still unclear is what varied techniques practitioners 
already use to prospectively manage this challenge and which 
might be the most effective and safe. Most of the literature 
on patient handovers to date has recommended checklists, 
ASQC (2005, 2008) but few studies have evaluated (or 
asked) clinicians about how they develop their anticipation, 
intuition and foresight during change of shift report (CoSR 
handover). As previously reported in this journal, much of the 
research on the problems associated with clinical handover is 
of poor quality and proposes rather mechanistic, normative 
solutions.  (Hill and Nyce 2010) For example, Accreditation 
Canada has tests for compliance to a national standard for 
patient handovers including;

I) Use of mechanisms for timely transfer of information 
ii) Staff awareness of the organizational mechanisms 
iii) Documented evidence that a timely transfer of  
 information has occurred

 Unfortunately, these criteria generally ignore cognitive 
and social human factors and the joint role(s) which clinicians 
have in the creation of resilience and patient safety. In 
February 2010, an entire edition of the Joint Commission 
Journal on Quality and Patient Safety (Vol. 36/ 2) was devoted 
to Clinical Handovers. The lead editorial was “Handoff 
Improvement – We need to understand what we are trying to 
fix” Van Eaton (2010). In this editorial, Van Eaton argues for 
contextualized studies within relevant clinical domains rather 
than ‘catch all fixes‘. This is similar to an appeal made more 
than a decade ago; “Further studies should be conducted to 
investigate what types of critical skills and knowledge are 
involved in anticipating and preparing.” (Xiao 1997 p.204)  
This topic was chosen because there is a very limited literature 
on CoSR handover in Intensive Care Units (ICU) settings 
regarding communication of intent, anticipation or foresight. 
Further no CoSR research was available that looks at the 
multiple disciplines of RRTs, RNs and MDs in ICU. The 
research question was; ‘What techniques do ICU clinicians 
report that they use to develop their intuition and foresight 
at CoSR in ICU?’ This was distinct from studies of patient 
rounds in ICU.   

QUALITATIVE METHODS

The research question; ‘What techniques do ICU clinicians 
report that they use to develop their intuition and foresight 
at CoSR in ICU?’   

The qualitative research utilized narrative inquiry interviews 
which were conducted by a single researcher with thirteen 
participants from four ICU subspecialties (four physicians, 
three patient care coordinator- supervisory nurses, four 
respiratory therapists and two bedside critical care nurses). 

All participants are practicing clinicians in three different 
disciplines in the same ICU setting.  Volunteer participants 
were recruited by internal mail and did not discuss participation 
with their managers. The managers had no knowledge of who 
had accepted the invitation. All of these clinicians normally 
oversee or provide direct care to a group of ICU patients, and 
give / receive CoSR to colleagues with similar responsibilities. 
The interviews were conducted away from the bedside, with 
individual ICU practitioners in a location near the ICU that 
allowed for privacy and no interruptions.  This research was 
pre-approved by the Interior Health Research Ethics Board 
(REB) which reviewed methodological appropriateness and 
ethical considerations. The qualitative methodology used is 
narrative inquiry which explores the clinicians’ individual 
lived experience, reported by them in an interview of change 
of shift report in ICU. The methodology was informed 
by the more general objective of attempting to improve 
anticipation of and the avoidance of preventable adverse 
events. This methodology was chosen over others such as; 
grounded theory, ethnography and phenomenology, because 
there is no theory being tested and the study did not involve 
direct observation of practice in the ICU. For this research 
question, interviews are an appropriate approach from an 
epistemological standpoint, (how you know what you know).  
Any potential bias was mediated by using open ended 
questions and member checking post interview to ensure the 
interviews had accurately captured the clinician‘s meaning. 
This narrative inquiry approach was strengthened by the 
researcher‘s familiarity with the subject area of change of shift 
report (CoSR) in Intensive care environments.  

DATA
Face to face interviews were conducted in private with each 
participant. Interviews were digitally (audio) recorded, the 
use of this recording device was disclosed in the consent form, 
and the device was in plain view during the interview. Digital 
audio interview files were transcribed and edited by comparing 
the transcribed text to the recorded information to ensure 
accuracy and punctuation. The purpose of this qualitative 
interview was to elicit narrative stories from the participants 
that indicate meanings they give to those aspects of change 
of shift report in ICU we discussed in the interviews. The 
edited transcripts were then sent to each participant, prior to 
further data analysis as ‘member checking’ to ensure that their 
meaning was accurately captured. “If your goal is to understand 
the meaning of the life-world of your subjects, then asking them 
if you have it correct is one way to verify your approach. (Warren 
and Karner 2010 p.243)  

ANALYSIS 
The intent was to develop [as an endpoint] analytic 
descriptions of any recurrent patterns or themes that emerged 
from the data, to construct a cohesive representation of the 
meanings represented within the data, while being open to 
the direction that the data takes the analysis. 
Warren & Karner (2010) p.218.
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It was anticipated (but by no means certain) that a set 
of recurrent themes would emerge and that they could be 
linked to the research literature, however (at least initially) 
the analysis technique bracketed the patterns in the literature. 
This was a conscious effort to avoid prejudicing emergent 
analytic descriptions or patterns.  

Analysis Phases:
1.  Initial transcript analysis and member checking 
2.  Open Coding 
3.  Analytic patterns and themes (Research results) 
4.  Narrowing the focus 
5.  Collation of themes - Potential themes of analytic  

descriptions 
6.  Validation process

Research Results  (Phase 3)  Thematic Summary 

In Phase 3 of the analysis, open coding was used to develop 
general analytic patterns and themes.  

Twelve themes emerged from the narrative interviews.   

1. Receiving report: All prefer face: face listening to short 
term goals, tasks and big picture in anticipation of what 
might happen today and the next day.   

2. Opportunity to ask questions; All prefer a face: face 
exchange as an opportunity to seek clarity on diagnostic 
dilemmas [‘weirdomas’] and synthesis about histories 
and the big picture to aid anticipation.   

3 Characteristics of an excellent CoSR: All value a 
dynamic balance of; brevity, relevance of selected clinical 
detail and synthesis  (telling a coherent story).    

4. Techniques to improve anticipation, intuition and 
Foresight : Most mentioned individual techniques such 
as “what’s on your radar”, “what should I look out for ?”  

5. Integration of multiple reporting mechanisms: 
RRTs, PCCs and MDs siad that they developed their 
‘big picture’ sequentially by participating in multiple 
handovers.   

6. Preparation for giving CoSR: Preparation is a mind set 
which is learned and reinforced by peers; “What does 
my colleague want to know so that s/he can get going?  It 
involves developing a coherent, relevant and brief story 
for your colleague.  

7. Traffic Control: Anticipating workload, staffing, 
equipment, transfers, and family dynamics on top of 
clinical dynamics.  

8. Managing bedside rounds: All are involved in 
participating and managing bedside rounds  

9. Continuity of medical approach: All are involved in 
anticipating and adapting to different medical approaches. 
A team of five intensive care doctors recognize that while 
their science is consistent (protocols/ guidelines) their 
artistry and performance is highly individual. They 
recognize that both ICU staff and, [at times] patients and 

families see this. They have developed a few strategies to 
manage it.  

10. Managing communication within the ICU: Involves 
MD& PCC mostly  

11. Organizing bedside coverage for breaks: Involves RRT & 
RNs mostly  

12. Peer approval / Variation in CoSR content   

Research Results  (Analysis Phase 4)  Narrowing  
the Focus

In Phase 4 of the analysis, the focus was narrowed by asking, 
what is the most compelling aspect of this data, relevant to the 
research question. Five (of twelve) themes were examined in 
more detail since they all emerged from discussions by ICU 
clinicians about their; preparation, anticipation and intuition 
during Change of Shift Report. These themes include; 

• Techniques to improve anticipation, intuition and 
foresight. 

• Opportunity to ask questions 

• Characteristics of an excellent CoSR

• Preparation for giving CoSR

• Traffic Control (by the PCC).

Again, care was taken at this point not to relate these 
emergent themes to the literature already reviewed. This 
collation was subdivided by ICU profession to first get a 
profession specific view point for each of; MDs, PCCs, RRTs 
and RNs.  An incidental but crucially important finding was 
that interdependent communications which occurred during 
the cascade of different reporting mechanisms at handoff was 
mapped. There appears to be an active synergy in the way 
ICU teams update their; risk models anticipation, intention 
and foresight both individually and collectively. It became 
obvious that various handovers begin an interdisciplinary 
cascade of planning communication, toward formulating 
a big picture (foresight) of what was going on for multiple 
patients and how the ICU disciplines coordinate their care. 
The Intensive Care CoSR Integration Map documents the 
overlapping and cascading report during the time period 
(defined by one Intensivist) as ‘Sacred Time’. (Table 1) This 
study demonstrates interdependence necessary among the 
professional groups to build and sustain an understanding of 
the complexity in ICU. The role of the PCC seems crucial.                

Several Physicians noted that interruptions and absences 
during Change of Shift and Rounds were problematic. “I feel 
that from 0700 to about 1100 is ‘sacred time’ and all hands 
should be on deck for rounds.”MD-D “Sometimes rounds are 
very disjointed because we’re getting interrupted a lot or there are 
people crashing in Emergency or on the wards or the RTs are absent 
because they’re doing a transport, and those are the situations 
where information doesn’t get passed on, the information gets 
missed. That is the problem.” MD-C    
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Research Results  (Analysis Phase 5)  Collated Themes 

The collated themes by profession were inventoried to look 
for common patterns among these groups. Common themes 
were; i) Less experienced practitioners seem to be more aware 
(or concerned) about how they are perceived and more likely 
to tailor their report to the expectations of their more senior 
peers;  ii) Ideal Change of Shift Report (CoSR handover) is 
described by all as a balance of  brevity, relevance of clinical 
detail (data) and rhetoric, as well as synthesis (telling a brief, 
relevant and coherent story); iii)  Preparation is seen as a 
learned skill and one reinforced by one‘s peers.   

Intuition and Foresight at CoSR Handover – What do 
ICU Physicians Tell Us 

Most physicians used anticipatory language when developing 
and describing their big picture.

• “When I’m handing over at night I’ll say “the two sickest 
people in the unit are these two people and here is what is 
going on with them” MD-C

• “Preparatory time pre-signover is important for me... a tiny 
bit of scaffolding for each patient. For example, we had a 
guy that we thought had botulism. I remember thinking, 

man I’m glad I had ten seconds to have a look at what his 
trajectory was... to have some of that preparation, it gives 
you some expectations.” MD-D

• “I personally go in before those rounds and see the patients 
that may be unstable, or I will ask the staff who they 
are worried about. I find that that is where most of the 
information is gleaned from what has happened last week 
and anticipation of what might happen today and then next 
day.”MD-B

• “This is an area where you can get a lot more bang for 
your buck if you actually are focusing on those patients who 
could get sick or are unstable and what your anticipated, or 
things you think could happen could occur.” We don’t have 
anything standardized that we actually refer to, so we just 
basically [each one of us] will discuss the pros and cons of an 
individual patient as we see them.”MD-B

• “What else is on the radar?” The other ones that are even 
more peripherally on our radar are the travelers [Snow 
Birds]. Handover [in theses cases] is always third party 
through mediators, insurance company Docs/Nurses mostly 
who’ve not laid eyes on the patient...”MD-D

TABLE 1. Multidisciplinary Communication Cascade in ICU 0700-1100 hrs 
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Intuition and Foresight at CoSR Handover –  
What RN- Patient Care Coordinators Tell Us 

The RN Patient Care Coordinators interviewed use face to 
face CoSR as an opportunity (away from the bedside) to seek 
clarity and synthesis about whole unit problems and progress 
In an attempt to see the big picture to aid anticipation. Their 
retrospective focus (for the whole unit) is on what has worked 
for the patients most proximally (vasoactive drugs/ventilation 
strategy) while their prospective focus is on what might 
happen in the next few hours; such as; anticipating workload 
and staffing , equipment needs, patient transfers and family 
dynamics on top of clinical dynamics.

• “CoSR helps us in anticipation and predicting the future.  
I want to hear just the ‘quick and dirty’ as to how the 
person did, that also gives me information to approach the 
physician if necessary right away. Who do we have to deal 
with first?” PCC-C

Both the night shift charge nurse (in the morning) , and the 
PCC (in the evening) are expected to synthesize the clinical 
details on multiple patients into something that can help 
anticipate what might happen in the next few hours. Most 
PCCs trust report, but will also verify and update their view 
immediately after CoSR at the bedside.

• “I have frequently been told that everything was fine, vital 
signs were stable, no issues........and then I get into a room 
and find out that in fact; an hour before the blood pressure 
has crashed and they are back on vasopressors (Levophed ) 
which they’d previously been weaning off of . I trust report, 
but always verify myself.” PCC-A

They take a holistic/dynamic view of the ICU(s) and the 
patients and staff within it. They seem to have what Westrum 
(2008) describes as a ‘Restless mind’. PCCs cultivate their 
resilience (flexibility) by using others who are out there on the 
ward floor such as respiratory therapists to gather ‘intelligence‘. 
PCCs monitor patient flow in and out of the ICU and others 
units such as the OR or Emergency Department which can 
impact on ICU. They continually refresh the ‘big picture’ 
of demands vs. capacity vs. anticipation of the unknown. 
During handover, PCCs simultaneously listen, synthesize, 
prioritize and plan.

• “While I’m receiving that (CoSR), I’m processing that in 
my head as to what my plans are for the day........ Probably 
at least 10 minutes (of that 30 minutes) is spent on sort of 
thinking, where are we going to go with this” PCC-C  

• “....safety is our number one concern and from that what is 
required to be safe is staffing, so it’s kind of a prioritization 
as to what is necessary to make things work, and then from 
that kind of flows everything else.” “Understanding the big 
picture is about listening and watching what is going on. It 
depends on the doctor who is on and sometimes the RRTs 
“PCC-B  

• .....You need to be familiar with what all your options are in 
the periphery and have sort of a tentative plan in your head 
as to things” PCC-A.

For Patient Care Coordinators (like the ICU RRTs and 
physicians), preparation for change of shift report (CoSR) is a 
learned skill. This is reinforced by peers both when delivering 
handover and preparing to receive handover.

• “I need get a complete picture but also the need to synthesize 
that picture vs. all the detail.” “So that balance is clinical 
judgment based on experience...the complete (Big) picture 
vs. appropriate detail”  PCC-C

 The PCC deals with multiple patients with multiple problems 
in multiple units with multiple professions. The PCC is 
the ‘go to’ person for everybody such as; physicians, other 
departments [Diagnostic imaging, surgery], technologists, 
therapists, specialists, bedside nurses, scheduling. A PCC 
often acts as traffic, resource and access controller... ‘All things 
to all people.’ PCC-A. Typically, s/he will be coordinating; 
patients awaiting ICU admission, planning contingencies, 
matching scarce resources to highest needs, permission and 
access or admission to ICU, transfer out and inter facility / 
provincial /country transfers.

• “As a PCC is it a lot of patient care traffic control..... 
Extremely. You’re the go to person for everybody. Also 
somebody that the bedside nurses can go to with problems, 
somebody that the physician can go to... they are sort of the 
coordinator.” PCC-A:

• “We have thought about those patients who are receiving 
intensive-like care outside of the Intensive Care Unit. We 
are making room for patients coming into ICU that require 
a higher level of care.” PCC-A

The PCC also acts as a communication conduit between 
units as a prelude to any actualized patient transfer in or out 
of ICU. They in brief help prepare the ground for incoming 
and outgoing patients.

• “As a regional referral center, it’s pretty rare that an ICU 
bed is empty. That’s where I find I’m giving a little bit more 
advice or basically touching base with the people who are 
receiving the patient in order to give them a heads up as 
to what is going to be required.” ....That’s like air traffic 
control, having a sense of who is in the rest of the hospital or 
emergency department who are likely to need intensive care 
services, but you have to have a plan if something happens.” 
PCC-A

Intuition and Foresight at CoSR Handover –  
What Respiratory Therapists Tell Us

For the respiratory therapists interviewed in ICU, the CoSR 
is a face: face opportunity (at the ICU desk) to review and 
anticipate therapeutic problems, to plan and coordinate work 
in anticipation of emergencies, and develop a synthesis of 
the patients to get a big picture (vs. the big picture) to aid 
anticipation and foresight. All RRTs reinforced the importance 
of face to face communication and having the opportunity to 
ask questions.
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 • “One of the hospitals I used to work at, our report was 
done by tape recorder.” Just telling me the end result doesn’t 
necessarily tell me anything about the patient. So that is why 
I really disliked getting our report by tape recorder.” RRT-B

• “I much prefer face-to-face , because sometimes you’re missing 
things and maybe the person on the phone is somewhere else 
being distracted ...I just don’t think it’s as thorough as it 
could be and you forget things.” RRT-A

CoSR handover is seen as a planning, preparatory and 
forecasting time. The more experienced RRTs required less 
detail but wanted more relevant data synthesis from their 
more junior peers. 

• “I generally just limit it to what has happened [that is 
important] in the past 12 hours, what is going to help them 
know what to do for the next 12 hours.” RRT-D

Contextualization of CoSR for the recipient is important 
especially for less experienced RRTs and this creates some 
variation in CoSR format. The preference by most is to 
give and receive report at the bedside. Like their other ICU 
colleagues, preparation (for RRTs) is a learned skill, reinforced 
by peer pressure, that aids anticipation and foresight, and 
helps limit surprises.

• “I think it definitely helps to forecast because the whole point 
is to make a [prediction], you don’t need every bit of info.” 
RRT-A

 RRTs were wary of downtime. 

• “When you’re not busy things get left behind” RRT-B

 
Anticipation ......... “It’s easier to resuscitate a patient  

who is alive”  (P. Brindley in Hill 2005)

 Anticipation of, [and preparation for] unexpected emergencies 
was the most common and recurrent theme among RRTs 
when discussing intuition and foresight at CoSR handover. 
This may not be surprising since RRTs are primary members 
of cardiac arrest / rapid response teams who often are called 
upon to respond (anywhere in hospital) to airway and 
cardio-respiratory emergencies. Critical care outreach teams 
(CCOT) are beginning to respond more preventatively to 
look for deteriorating patients prior to cardio-pulmonary 
arrest. (Hill 2005) RRTs learn through experience that both 
their preparation and anticipation pays off.

• “When I was a student, one [memorable] RRT had the seven 
Ps which he pounded into every student who came through. 
The seven Ps were; Proper Prior Preparation Prevents Piss-
Poor Performance. I learned that the first week and its one 
thing I remember the most from him. I use it for everything. 
It’s a good little mindset of what’s going to go wrong because 
it’s likely going to happen if you’re not ready for it.” RRT-C

• “It is vital to pay attention to anticipate what is going to 
happen in the future. If I know that a patient has had a 
whole bunch of problems...then I know I am probably going 
to have something that I will have to deal with fairly quickly 

in my shift. I plan my shift during receipt of handover report. 
I know that we are going to formulate a plan at rounds, but 
that might not happen with that specific patient until say 
12 or 1 o’clock if it’s busy. So I want to know what we’re 
supposed to be doing so I can try to continue along that plan 
and keep the continuity going.” RRT-B

RRTs reported that they keep their eyes and ears open to what 
is going on outside of ICU. For example, wards based RRTs 
will drop by ICU to communicate the pulse of the hospital. 
This was very useful to help the PCC maintain his/her big 
picture and create foresight. Like PCCs and bedside nurses, 
RRTs were consistent about passing on their gut feelings, 
occasionally calling in after they‘ve left shift. All RRTs 
reported that are acutely aware of the potential for being 
blind sided and will check with the PCC or unit clerk for 
those transports or transfers that did not get communicated. 
The more experienced RRTs were clear that anticipation 
(and foresight) were skills that could /should be developed 
through a focus on preparation and ‘what could possibly go 
wrong today’. They actively train their students and new staff 
members to prepare for and anticipate the unexpected.

• “You’re always thinking ahead of the worst case. So for the 
new grads I try to suggest they get their day planned early so 
you have at least something to follow. It’s not going to last, 
but prioritize and figure out how to prioritize. The less you 
do, the less you get done.” RRT-C

• “Most RRTs are good at anticipation and knowing the pulse 
of the hospital. They could be in the ICU but they knew 
what was going on with a ward patient, in Emergency... 
they had a feeling and were just listening to conversations, 
or just seeing how everybody else’s day was going. They just 
had a pulse on what was happening.”RRT-C

Analysis Phase 6

This analysis phase is a validation process which includes 
external validation and member re-checking with participants. 
The steps are to: 
1) Re-evaluate the data as to its appropriateness to the  
 interpretation so imposed upon it. 
2) Reframe the analysis to assess the ‘goodness of fit’ of the  
 analysis technique, by trying to use this same data to  
 validate the interpretations made in the previous  
 analysis sections. 
3) Seeking external validation (group /member) checking by;
 I)  Sharing the interpretation with the research 
   subjects first (member checking)
  II)  Sharing the interpretation with faculty and grad 
   student colleagues
  III) Validation against the literature reviewed.

MEANING AND IMPORTANCE OF THE FINDINGS 
Finding 1) This group of ICU clinicians tell us they 
utilize; i) Two-way face-to-face Communication; ii) written 
support tools; iii) content in CoSR handover which captures 
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intention. (Although intention is primarily communicated by 
verbal exchange). These are the same best practices in another 
safety critical work such as shift handover communication 
in the Aerospace industry, specifically the Mars Explorer 
Rover Surface Operations. (Park and Mishkin 2005). This is 
important because it establishes that the technique this group 
of ICU clinicians use is also found in other high reliability 
organizations (HRO).  

Finding 2) This group of intensivists, critical care nurses and 
respiratory therapists all reported that they want to receive the 
same three features in CoSR from their colleagues; i) brevity;  
ii) relevant clinical detail; iii) a synthesis telling a brief, relevant 
and coherent clinical story. The importance here is the 
consistency of the expectations of three different professional 
groups who train within their own circles, yet practice very 
closely in a multidisciplinary high stress, ‘intense’ environment 
where the margin for error is slim. This commonality will be 
a strength to build upon for further consistency. “We train 
clinicians in profession specific groups by having them memorize 
algorithms (constraining variability) and pass tests, and then 
expect them to practice in teams where performance variability 
may be exactly what they need.” Robson (2010) Personal 
Communication. The multidisciplinary crucible of ICU may 
be a place to start standardizing an approach to rounds due to 
the apparent pre-existence (at least at this site) of a common 
view of what an effective CoSR looks like. A question that 
needs further research is to what extent there are similarities 
in rhetoric each professional group uses in these handoffs.  

Finding 3) The expectation of consistent, brief, relevant 
and synthesized CoSR is reinforced in practice through real 
time feedback of peers, primarily by ‘doing unto others as 
you would have done to yourself.’ In return, less experienced 
peers consistently alter or calibrate their CoSR technique to 
match expectations of their more experienced or influential 
colleagues. The consistency of the expectations of experts for 
brevity, relevance, coherent synthesis in CoSR, as well as the 
role peer pressure plays in creating meaningful CoSR, may 
create an opportunity to improve communication within 
and between professions in ICU, since they are already quite 
literally on the same page.  

Finding 4) Intuition and Foresight: What does Resilience in 
ICU practice look like? Anticipation, monitoring, response 
and learning are four key components of resilience. It is the 
ability to see; the potential (to anticipate), the critical (to 
monitor), the actual (to respond) and the factual (to learn). 
(Hollnagel 2010) Recall that anticipation involves knowing 
what to expect, the ability to address the potential. ICU 
clinicians (Doctors, PCCs and RTs) told us in their responses 
to questions about CoSR, that they utilize resilience principles 
and techniques to develop their intuition and foresight. For 
example, they anticipate (potentials) by asking questions such 
as; ‘who are you worried about’, or ‘what else is on the radar?’    

RTs and others actively anticipate and prepare for 
unexpected emergencies... “Proper prior preparation prevents 

piss poor performance – the 7 Ps” RRT-B. This is similar to 
planning expertise in anesthesiology in which experts searched 
for clues or warning signs that may indicate potential problems. 
(Xiao 1997) Of course, all clinicians respond to actual events, 
but some are more tuned to extrapolate significance from these 
events. Patient care coordinators, in particular, monitor and 
learn by digging for (critical, relevant ) information, verified 
and updated their big picture using many data sources and 
by having ‘a restless mind’ .They cultivate their resilience 
by utilizing others to gather ‘intelligence’, and continually 
monitoring , refreshing their big picture. They monitor 
demands vs. capacity vs. anticipation of the unknown. They 
simultaneously listen, synthesize, prioritize and plan.

Finding 5) ICU clinicians (particularly doctors, PCCs and 
RTs ) told us that the various morning CoSR handovers begin 
an interdisciplinary cascade of planning communication, 
toward formulating the big picture of what was going on for 
multiple patients and the ICU disciplines which coordinate 
their care. There appears to be an active synergy in the way 
ICU teams update their; risk models, anticipation, intention 
and foresight both individually and collectively. The role of 
the PCC seems crucial. This has important implications for 
reducing redundancy (perhaps by combining PCC and RRT 
reports) and for enhancing interdisciplinary communication, 
since it is already clear that all three professions prefer similar 
content and format in CoSR. (Finding 2). 

Relation to Findings of Similar Studies

Horwitz (2009) studied internal medicine doctors and 
followed up his 2007 study of a one hour curriculum program 
for medical residents to improve verbal sign-out, Horwitz 
(2009), “What covering Doctors are told about their patient”. 
Like ( Singal 2010) he called for a Standardized CoSR (sign-
out) format; minimum data sets with training; minimizing 
sign-outs that do not involve the primary team, and fostering 
a sense of direct responsibility for patients among covering 
staff. Unlike our multidisciplinary ICU group, only 41% of 
his staff had asked clarification questions at sign-out.  

Philibert (2009) studied sign-outs (CoSR handover) 
among 116 Physicians and found the impact of physician cross 
coverage of other services was the most problematic; resulting 
in some uncomfortable trade-offs between more frequent 
hand offs. A patient`s risk of an adverse event increased by an 
odds ratio of 6.30 , CI 95% (3.1-12.30) if the physician on 
call was also cross covering from another service. This was not 
an issue in our multidisciplinary ICU group.   

Albolino (2007) found that the ICU round was crucial 
in collective sense-making and this shared [collective] sense 
was a precondition to accomplish the actions that followed. 
Our multidisciplinary ICU group found this as well. Our 
multidisciplinary group also seems to embody the features 
described below in the 2005 Australian study. 
 “The strongest evidence of reducing incidents was when 

multi-professional groups of clinicians were involved in 
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clinical decision-making during ward rounds and continuity 
of care was provided and treatment was not prescribed by 
the on-call clinician but the patients allocated care team.” 
ASQHC 2005

CONCLUSION 
Clinicians experience successes far more than failures, while 
using essentially the same tactics to get through their day. This 
study demonstrates that ICU doctors, nurses and respiratory 
therapists believe face to face communication at change of 
shift report is crucially important and that they already share 
a mental model and expectations (between professions) about 
what an ideal change of shift report (CoSR) is composed of. 
Planning expertise (anticipation) can be transferred within 
and across disciplines through cascading CoSR. This may have 
important implications about learning how to perceive like 
an expert. Experts in ICU, during CoSR anticipate, monitor, 
respond and learn, demonstrating the four key components 
of resilience. (Hollnagel 2010)

Checklists May Have Their Place

Quality, or more precisely quality control (QC) is about 
enhancing; reproducibility, accuracy and consistency of 
products or services. It was estimated by (Singal 2010) that 
patient care rounds in a 15 bed ICU created over 82,000 
information transfers per year. From a reliability or QC 
perspective dampening the variability of a very routine and 
frequent CoSR format (brevity, relevance, coherent synthesis) 
through both process and peer pressure may serve to improve 
the consistency of CoSR communication by increasing the 
predictability of the CoSR format and reducing time and 
information redundancy. Singal et al (2010) structured a 
pediatric ICU bedside rounds checklist to include; daily 
goals, patient safety checklist and read back of orders, a more 
reliable, and consistent method.  

Intuition, Expertise and Foresight in ICU 

“Intuition depends on the use of personal experience to 
recognize key patterns that indicate the dynamics of the 
situation......Expertise is learning how to perceive”. “Experts 
see their world differently” Klein (1999) Expert nurses, 
doctors and RTs use the repetitive teachable moments in 
those thousands of handovers per year, in CoSR, to help train 
themselves and their more junior colleagues how to both;  filter 
out irrelevant information and tune their detective powers , 
(what seems obvious to them)....effectively transferring their 
power to see the invisible. (Klein 1999 p. 147) Within these 
CoSR interactions, less experienced staff are coached by their 
more expert colleagues how to recognize and enhance what 
Klein describes as his eight aspects of expertise: i) patterns; 
ii) anomalies; iii) the big picture; iv) the way things work; 
v) opportunities and improvisations; vi) past or future events 
(anticipation); vii) subtle cues; viii) their own limitations. 
These aspects of expertise are related to what Klein calls 

primary sources of power, Pattern Matching (Intuition) and 
Mental Simulation.  Pattern matching is the ability to detect 
typicality, and to notice events that did not happen or other 
anomalies that violate a pattern, based on their experience. 
In short, they are taught through this CoSR interaction, how 
to hunt for things and patterns normally invisible to novices.  
The cognitive psychological characteristics of experts include 
having greater skill in: 

i. Producing inferences when monitoring ambiguous cues,  
 by making meaning and assessing implications of actions 
ii. Anticipation and processing cues preventatively to make  
 better predictions 
iii. Taking a wide range of global and local data into account  
 in diagnosis iv. Encoding new information quickly and  
 completely  v. Assessing and applying strategies

Farrington-Darby & Wilson (2006)

Klein‘s model of mental simulation stresses the ability 
experts have to see events that happened previously and 
events that are likely to happen in the future, using experience 
to frame the current perception and future pre-conception. 
Other sources of expertise are the ability to make fine 
discriminations [judgments] involving perceptual learning 
and to see and manage one‘s own limitations. Klein (1999) 
Perhaps the repetition and peer pressure common in CoSR 
creates a routine forum to learn how to perceive differently, and 
this makes some clinical knowledge and rules more relevant 
than others at that point in time incidental. (Klein 1999 p 168)  

This may have important implications for training 
in healthcare, if expertise is interpreted as learning how to 
perceive. The fields of technical training in healthcare are 
dominated by knowledge, rules, facts, procedures and clinical 
guidelines. Skills and knowledge are typically imparted and 
believed to take the form of linear, decomposable segments 
of procedural tasks. (Klein p.168) While this strategy may be 
useful with workers in less skilled, demanding contexts, it is 
not sufficient to teach highly educated people how to apply 
their knowledge in context to gain higher levels of expertise 
and make better judgments and decisions.

“Confidence dissipates when novices realize that applying 
procedures depends upon context, and no one can tell them what 
that context is. Judgment and decision making in natural settings 
are rarely straightforward.” (Klein 1999 p. 169) 

 
Limitations of This Research and Suggested Research

This is qualitative research and its findings are limited to the 
population studied. The sample size was small n= 13, in a 
medium sized closed intensive care unit. Care must be taken 
not to extrapolate these findings outside of these professions 
and study sample. ‘The notion of collaborative construction 
of knowledge positions the interview as a social interaction 
where the respondent and interviewer share interest in the 
topic.” (Warren and Karner 2010).  

Future research should be directed to evaluate the 
effectiveness of more formal mechanisms for templates for 
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handover or rounds in ICU. It would also be interesting to 
confirm whether or not other settings use face to face CoSR 
and capture intention. Of course, it would be interesting 
to examine the implications to patient safety (using global 
trigger tool) of having more structured ICU rounds.
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ABSTRACT

Post-operative respiratory complications place surgical pa-
tients at risk of increased morbidity, mortality and length of 
hospital stay. A thorough understanding of these complica-
tions as well as the patient- and procedure-related factors that 
lead to their development is vital in the field of Respiratory 
Therapy. The following case study will track the manage-
ment of a mechanically ventilated post-operative patient with 
chronic obstructive pulmonary disease (COPD). Questions 
and a corresponding answer key formulated to allow for self-
evaluation of knowledge will highlight key points of care for 
the perioperative patient.

Surgical procedures that last longer than 3 hours (1), 
abdominal and thoracic surgeries (1, 2, 4), the use of gen-
eral anesthesia (2, 3, 4) and emergency surgery (1, 3) are 
procedure-related factors that increase the risk of post-op re-
spiratory complications. Clinical studies lend support to the 
hypothesis that minimally-invasive laparoscopic procedures 
have less of an impact on diaphragmatic function and respira-
tory volumes (2) and thus may present a decreased risk for 
post-operative pulmonary complications than open surgical 
procedures (2, 3). However, more research is required to con-
firm this hypothesis (1, 3). Knowing the risks that the patient 
faces before surgery can better prepare the healthcare team for 
the post-operative care of the patient. However, not all post-
op complications can be avoided. 

The following case study will follow the management of 
a patient who was mechanically ventilated following surgery 
in the Critical Care Unit of a primary care facility. 

CASE STUDY
A 55 year old male was admitted to the Emergency Depart-
ment (ED) complaining of a 48 hour history of abdominal 
pain. The pain had become progressively worse until the 
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RÉSUMÉ

Les complications respiratoires postopératoires augmentent 
les risques de morbidité et de mortalité, ainsi que la durée 
d’hospitalisation, chez les patients ayant subi une interven-
tion chirurgicale. Dans le domaine de l’inhalothérapie, il est 
essentiel de comprendre parfaitement ces complications ainsi 
que les facteurs dont elles découlent, qu’ils relèvent du pa-
tient ou de la procédure. L’étude de cas ci dessous fait le suivi 
de la gestion d’un patient atteint d’une maladie pulmonaire 
obstructive chronique (MPOC) et placé sous ventilation mé-
canique après une intervention chirurgicale. Des questions 
et un corrigé connexe, formulés pour permettre au lecteur 
d’évaluer ses connaissances, soulignent les principaux aspects 
des soins du patient en période périopérative.

INTRODUCTION

A thorough understanding of potential post-operative 
respiratory complications is important when a Regis-
tered Respiratory Therapist (RRT) is called to assess a 

patient before surgery. Complications of this type can lead to 
increased length of hospital stay, as well as increased morbidity 
and mortality. Post-op respiratory complications include, but 
are not limited to, the development of ventilator-associated 
pneumonia (VAP), atelectasis, pleural effusions, respiratory 
failure, prolonged mechanical ventilation, and exacerbation 
of pre-existing respiratory conditions like chronic obstructive 
pulmonary disease (COPD) (1, 2). 

The likelihood of a patient developing post-op respira-
tory complications is based on a combination of patient- and 
procedure-related factors. Patient-related factors that increase 
the risk include advanced age, COPD, and smoking (1, 2, 3). 
Morbid obesity (2), congestive heart failure (1, 3), functional 
dependence and an American Society of Anesthesiologists 
(ASA) class of II or greater (1, 2) are other patient-related 
risk factors. A moderately increased risk of post-op respiratory 
complications can be attributed to impaired sensorium (1, 2, 
3), abnormal findings on chest examination, excessive alcohol 
use (1, 2), and weight loss (1, 3) 

Key Words: Chronic obstructive pulmonary disease; COPD; pulmonary disease, chronic obstructive; postoperative complications; respiratory complications; 
mechanical ventilation; perioperative care
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patient presented himself to his local family physician. He 
was referred to the ED at a larger primary care facility. He 
complained of alternating diarrhea and constipation for sev-
eral months prior to the onset of abdominal pain, but had 
no recent diarrhea or vomiting. He had been constipated for 
three days before presenting to the ED and had not passed gas 
for two days. The patient’s vital signs on admission included 
a blood pressure (BP) of 132/94, (HR) heart rate of 80 beats 
per minute (bpm) with regular pulses, core temperature of 
36.8°C and a pulse oximetry (SpO

2
) measurement of 87% on 

room air. A detailed patient history revealed a prior diagno-
sis of moderate-severe chronic obstructive pulmonary disease 
(COPD). The patient was a current smoker and admitted to 
smoking heavily for the last twenty years, averaging 1.5 to 3 
packs of cigarettes per day.

1. What COPD related changes of the large and small  
 airways can be caused by smoking?

 1. mucus gland hypertrophy and hyperplasia;  
  bronchiolar fibrosis and inflammation

 2.  thickening of bronchial walls; increased effective- 
  nessof cilia

 3. decreased number/size of mucus glands; thickening 
   of bronchial walls

 4. bronchiolar fibrosis and inflammation; improved  
  mucociliary clearance

The patient was non-compliant in terms of taking medi-
cation as directed to control his COPD. At the time of admis-
sion the patient was using 4-5 puffs of salbutamol per day.  
The patient was unable to recall the specific steroid inhaler 
he used or his prescribed dosing schedule, but he did state 
that he used it frequently. On auscultation decreased breath 
sounds were noted in all lung fields. Bilateral wheezes were 
also noted throughout. He was a 4 on the Medical Research 
Council (MRC) dyspnea scale (5, 6), based on the patient’s 
description of his symptoms and disability. He complained 
of frequent exacerbations (at least three) for the past several 
years.

2. What combination of medications is most  
 appropriate for the management of this patient’s  
 COPD? 

 1. a long-acting anticholinergic with a short-acting  
  β

2
- agonist as required (PRN)

 2. an inhaled corticosteroid/long-acting β
2
- agonist  

  combination with a short-acting β
2
- agonist PRN

 3. a long-acting anticholinergic plus an inhaled  
  corticosteroid/long-acting β

2
- agonist combination  

  with a short-acting β
2
- agonist PRN

 4. an oral theophylline plus an inhaled corticosteroid

After a series of tests the patient’s abdominal pain was  
diagnosed as acute appendicitis. It was decided that the pa-
tient would be taken to the Operating Room (OR) for an 

emergency appendectomy. A pre-operative blood gas was 
obtained on room air with the following results: pH 7.463, 
PaCO

2 
53.7mmHg, PaO

2
 46.6mHg, HCO

3
- 38.8 mmol/L 

plasma, base excess (B.E) 12.8, SaO
2
 83.1%, and Hb 13g/dL.

3. What is the correct interpretation of the blood  
 gas results?

 1. partially compensated metabolic alkalosis; increased  
  Alveolar-arterial (A-a) gradient  

 2. partially compensated respiratory alkalosis; chronic  
  ventilatory failure

 3. mild hypoxemia; partially compensated metabolic  
  alkalosis

 4. severe hypoxemia; normal A-a gradient

Following the blood gas the patient was immediately 
placed on oxygen in an attempt to increase his PaO

2
. He was 

initiated on 3L/min via nasal prongs and it was noted that his 
SpO

2
 only increased to 86%. A FiO

2
 of 0.50 was delivered by 

air entrainment mask and his SpO
2
 increased to 90%. It was 

noted that the patient became increasingly drowsy as the FiO
2
 

was increased. Based on the patient’s history and response to 
oxygen therapy, plans for possible post-op ventilation in the 
Critical Care Unit (CCU) were put in place.

The patient was ventilated in OR throughout the 45 
minute laparoscopic abdominal surgery. He was intubated 
with a #8.0 Evac tube secured 22cm at the lip on the right 
side. Intra-operatively the patient was ventilated with a tidal 
volume (VT) of 600ml and a respiratory rate (RR) of 12. 
A FiO

2
 of 1.0 resulted in a SpO

2
 measurement of 91-93%. 

Medications administered for balanced (general) anaesthesia 
during the procedure included propofol, atracurium, fentanyl, 
midazolam and morphine.

4. What details of the patient’s history and surgery  
 place him at risk for developing post-operative  
 complications?

 1. surgery less than 1 hour; general anaesthesia 

 2. extensive smoking history; laparoscopic surgery

 3. surgery less than 1 hour; lower abdominal surgery 

 4. general anaesthesia; extensive smoking history

5. Which of the following is a class of drug that was  
 administered during the procedure?

 1. barbiturates

 2. short-acting, depolarizing neuromuscular blocking  
  agent

 3. intermediate-acting, non-depolarizing neuromus- 
  cular blocking agent

 4. long-acting, non-depolarizing neuromuscular  
  blocking agent

The patient was transferred to Recovery following the 
procedure. It was noted that the patient was not adequately 
awakening from anaesthesia and that 100% oxygen was re-
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quired to maintain a SpO
2
 above 90. It was decided that he 

would remain intubated and ventilated in the Critical Care 
Unit (CCU) while he recovered from surgery. The patient was 
initiated on the Siemans Maquet SERVO-i ventilator (Kehler 
Strasse 31, D-76437 Rastatt, Germany) in pressure-regulated 
volume control (PRVC) assist/control (A/C) mode with a VT 
of 500ml, RR of 12, a PEEP of 5 and a FiO

2
 of 100%. 

6. What is true about the ventilator mode?  

 1. time- and patient-triggered breaths are available;  
  pressure-targeted

 2. time- and patient-triggered breaths are available;  
  pressure-limited    

 3. only patient-triggered breaths are available; pressure- 
  limited

 4. only time-triggered breaths are delivered; volume- 
  targeted

The patient remained ventilated in the CCU for sev-
eral days. The FiO

2
 was gradually weaned to 0.50 over the 

course of his stay. On the morning of the patient’s fifth day 
of mechanical ventilation a spontaneous breathing trial was 
attempted with the following settings: PEEP 8, pressure-sup-
port ventilation (PSV) 8 and FiO

2
 of 0.50. On those set-

tings the patient had a SpO
2
 of 91.3%, HR of 70bpm, BP 

of 112/68, spontaneous RR of 18 and spontaneous VT of 
450ml. An ABG drawn on the above settings revealed a pH 
of 7.369, PaCO

2
 of 54.5, PaO

2
 of 65.2, HCO

3
- of 31.7, B.E. 

of 5.6, and a SaO
2
 of 92%.

7. Calculate the patient’s Rapid Shallow Breathing  
 Index (RSBI). Based on the result, is the patient  
 ready to be weaned from the ventilator?

 1. RSBI = 0.04; ready to wean

 2. RSBI= 25: not ready to wean

 3. RSBI = 40; can’t predict readiness to wean because  
  PSV was used

 4. RSBI = 0.04; can’t predict readiness to wean because  
  PSV was used

A portable anteroposterior chest x-ray (CXR) was obtained 
in the CCU each day that the patient was ventilated. On the 
afternoon of the fifth day of ventilation, the CXR revealed a 
large, pre-existing bulla in the right upper lobe. In addition, 
there were linear areas of opacity within the right middle and 
lower lobes with some evidence of volume loss in the right 
lung. The left costophrenic angle was also rounded. 

8. Which post-op respiratory complications might this  
 CXR identify? 

 1. atelectasis; pleural effusion

 2. pneumothorax; pleural effusion

 3. atelectasis; pneumothorax

 4. air trapping; atelectasis

The patient’s electrolyte levels measured on the after-
noon of the fifth day revealed the following results: Na+ 129 
mmol/L, K+ 6.8 mmol/L, Cl- 92 mmol/L, HCO

3
- 32mmol/

L, Ca2+ 2.04 mmol/L and PO
4

3- 2.16mmol/L. Creatinine lev-
els were measured at 190 µmol/L and blood urea nitrogen 
(BUN) levels were 8.8mmol/L. His albumin levels were noted 
to be low.

9. What is the correct interpretation of these measured  
 values?

 1. hypernatremia

 2. decreased anion gap

 3. increased anion gap

 4. normal BUN levels 

The patient’s SpO
2
 began to drop while on the sponta-

neous breathing trial and he was placed back on PRVC A/C. 
Further weaning attempts were abandoned for the day due 
to the results of the CXR and blood work. The next day his 
SpO

2
 dropped to 85% on a FiO

2
 of 0.45. His FiO

2
 was in-

creased to 0.80 and his PEEP increased to 12; his SpO
2
 sub-

sequently improved to 94%. On day 7 of mechanical ventila-
tion his urine output dropped significantly; over the course 
of 24 hours he had only produced 10cc of urine. His blood 
pressure had progressively dropped to 80/50. He developed 
pitting edema in his extremities and his skin became jaun-
diced. He was suctioned orally for large amounts of thick, 
glue-like secretions. 

10. What complication of long-term mechanical  
 ventilation has this patient developed?

 1. multiple organ dysfunction syndrome (MODS)

 2. acute renal failure

 3. chronic renal failure

 4. congestive heart failure

Due to the development of MODS and the continued 
deterioration of the patient’s status, arrangements were made 
to transport him to a larger tertiary care center for acute care 
dialysis. Despite the best possible post-op management, the 
patient’s uncontrolled severe COPD and excessive smoking 
history placed him in a dangerous position as a surgical pa-
tient. The emergence of the appendicitis prevented pre-op 
precautions, such as having the patient quit smoking at least 
8 weeks before the procedure or achieving optimal COPD 
control, from being implemented. In emergency situations, 
as in the preceding case, the healthcare team must accept that 
not all post-op complications can be avoided and must be 
managed as they arise. 
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DISCUSSION 
Post-operative respiratory complications are as significant a 
cause of morbidity and mortality and increased length of stay 
in the perioperative patient as post-op cardiac complications 
(1) though the importance of these respiratory complications 
may be clinically undervalued (2). With the increasing age 
of the patient population and increasing number of patients 
with COPD, a larger number of patients will fall into this at-
risk category (2). It is vital that RRTs be knowledgeable about 
the risk factors for post-op respiratory complications; rapidly 
identify patients who may be at risk for complications; and 
implement management strategies when these complications 
do occur.  

In the case described above, due to the emergent nature 
of the appendectomy, little could have been done in the pre-
operative period to limit the patient’s risk. If this surgery had 
not been emergent, there are preventative strategies that could 
have lowered this patient’s risk. Optimization of pharmaceuti-
cal management of the patient’s moderate to severe COPD 
prior to surgery may have been beneficial (2). Smoking ces-
sation prior to surgery (1, 2, 3, 4) and training in lung ex-
pansion techniques as prophylaxis against post-op respiratory 
complications (1, 2) may also have been useful. Improving 
the patient’s muscular endurance and nutrition prior to sur-
gery may have facilitated his weaning from positive-pressure 
mechanical ventilation (2).

While there have been clearly established factors that 
increase a patient’s risk of developing post-op respiratory 
complications and there have been pre-surgical strategies pro-
posed for decreasing this risk, further research in this field is 
still warranted. Several of the pre-surgical strategies discussed 
in the literature need to be elucidated. For example, the opti-
mal length of time prior to surgery that a patient should quit 
smoking has been hypothesized as between 4 to 6 (4) or 6 
to 8 weeks (1, 2, 3) but this timeline has not been clearly es-
tablished through multiple well constructed randomized con-
trolled trials (RCTs) involving surgical patients with increased 
risk for respiratory complications (1, 3). Further investigation 
of intra-operative measures to reduce post-op risk may also be 
warranted. It would be beneficial to ascertain if laparoscopic 
surgical techniques due indeed pose less risk that open surgi-
cal techniques as clinical evidence suggests (1, 3). 

 As a research methodology case studies are limited be-
cause they lack comparison groups (7) and thus the data pre-
sented may not be representative of a larger patient popula-
tion. However, the importance of case study data cannot be 
ignored. Case studies are appropriate for depicting, examining 
and comprehending a phenomenon in the context of actual 
clinical practice. This approach allows for the thorough con-
templation of relevant characteristics of real-life events as one 
facet of more in-depth research (8). Case studies are useful for 
the generation of new hypothesis (7) and the formulation of 
new clinical research questions (9). 

CONCLUSION
RRTs have the capacity and knowledge to become key-players 
in identifying patients at risk for post-op respiratory compli-
cations. The increased length of stay, morbidity, and mortality 
associated with these complications underlines the importance 
of early identification of those at risk, implementation of pre-
operative preventative strategies and optimal management of 
patients who develop them. RRTs must draw attention to the 
clinical importance of post-op respiratory complications and 
not allow them to be undervalued in their practice.

ANSWER KEY
1. Correct answer = 1 

1. CORRECT. Cigarette smoking leads to mucus gland 
hypertrophy and hyperplasia in the large airways. This 
accounts for the excess sputum typically produced  
by patients with chronic bronchitis. Smoking also leads 
to inflammation and fibrosis of the bronchioles. These 
factors decrease the lumen size of the small airways,  
leading to airflow obstruction (10).

2. INCORRECT. Smoking does cause an influx of inflam-
matory cells, like macrophages and neutrophils, which 
lead to thickening of the airway walls and decreased  
lumen size. However, smoking decreases the effective-
ness of the cilia lining the bronchi; it does not increase 
their effectiveness (10). 

3. INCORRECT. Smoking causes an increase in the  
number and size of mucus glands in the large airways; 
it does not decrease their number/size. The influx of  
inflammatory cells that smoking causes does lead to 
thickening of the airway walls (10).

4. INCORRECT. Bronchioles are narrowed by the inflam-
mation and fibrosis caused by smoking, however smoking 
does not improve mucociliary clearance. An increase in 
mucus production and a decrease in ciliary action lead to 
decreased mucociliary clearance in COPD patients (10). 

2. Correct answer = 3 

1. INCORRECT. While a long-acting anticholinergic like 
tiotropium bromide used in combination with a short-
acting β

2
- agonist (salbutamol) as required (PRN) is the 

appropriate treatment for a patient with mild COPD, it 
will likely not adequately manage this patient’s moder-
ate-severe COPD (6).

2. INCORRECT. In order for the combination of an inhaled 
corticosteroid/long-acting β

2
- agonist combination (like 

fluticasone/salmeterol or budesonide/formoterol) with a 
short-acting β

2
- agonist PRN to be effective for a patient 

with moderate-severe COPD and frequent exacerbations, 
a long-acting anticholinergic must also be used (6)
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3. CORRECT. According to the Canadian Thoracic  
Society recommendations for management of chronic 
obstructive pulmonary disease (6) the optimal combi-
nation of medications for the treatment of moderate to 
severe COPD with more than one exacerbation per year 
is a long-acting anticholinergic (tiotropium bromide) 
plus an inhaled corticosteroid/long-acting β

2
- agonist 

combination (fluticasone/salmeterol or budesonide/ 
formoterol) with a short-acting β

2
- agonist (salbutamol) 

as required.

4. INCORRECT. Oral theophyllines may be added as a final 
medication when all other medication combinations 
have been exhausted. They are not used alone or in com-
bination with inhaled corticosteroids for the treatment 
of COPD. They may be added to management plan of 
a long-acting anticholinergic plus an inhaled corticoste-
roid/long-acting β

2
- agonist plus a short-acting β

2
- ago-

nist (salbutamol) PRN (6).

3. Correct answer = 1

1. CORRECT. According to the Normal Values published 
by the CBRC in their Candidate Information Manual For 
the July 2010 – January 2011 CBRC National Respira-
tory Therapy Examination (11), the accepted ranges for 
arterial blood gas interpretation include a PaO

2
 of 80-

100mmHg, pH of 7.35-7.45, PaCO
2
 of 35-45mmHg, 

HCO
3
- of 22-26mmol/L plasma, and a B.E. of -2 to 

+2. As the patient’s pH is 7.463, it is considered an alka-
losis. The increased HCO

3
- (38.8mmol/L plasma) and 

B.E. (12.8) indicate a metabolic alkalosis. As the PaCO
2
 

is also increased considerably (53.7mmHg) but the pH 
is not corrected, this is a partially compensated meta-
bolic alkalosis (12). To calculate the P(A-a)O

2
 gradient, 

first the PAO
2
 must be calculated. The correct formula  

for PAO
2
 is PAO

2
 = [(Barometric pressure (PB)- 47 

mm Hg) x FIO
2
] - (PaCO

2
/Respiratory quotient(RQ)).  

Unless otherwise specified, PB is assumed to be 
760mmHg and RQ is assumed to be 0.8. This patient’s 
PAO

2
 is calculated as follows:

 PAO
2
 = [(760 - 47 mm Hg) x .21] - (46.6/0.8) = 

91.48mmHg

 The P(A-a)O
2
 gradient can then be calculated by  

subtracting the measure PaO
2
 from the calculated PAO

2
:  

91.48mmHg – 46.6mmHg = 44.6mmHg. The normal 
value for P(A-a)O

2
 in an adult younger than 60 years of 

age is 5-20mmHg (12, 13). As this patient’s P(A-a)O
2
 

is 44.6mmHg, it does represent an increased P(A-a)O
2
 

gradient.

2. INCORRECT. The ABG results do not indicate a  
partially compensated respiratory alkalosis. In order for 
a respiratory alkalosis to be present, the PaCO

2
 must be 

below the accepted value of 35mmHg (12). This is a  
partially compensated metabolic alkalosis. There is 

evidence of possible chronic ventilatory failure, as the 
PaCO

2
 is increased above 50mmHg (12) and the pH is 

almost normalized (11).

3. INCORRECT. As the PaO
2
 is less than the accepted 

normal value of 80-100mmHg, hypoxemia is present. 
Mild hypoxemia is present when the PaO

2
 is between 

60-80mmHg in patients who are under the age of 60 
(11, 12). As this patient’s PaO

2
 is 46.6mmHg, he is not 

suffering from mild hypoxemia, but rather from moder-
ate hypoxemia. The ABG results do indicate a partially 
compensated metabolic alkalosis (12).  

4. INCORRECT. Severe hypoxemia is indicated by a PaO
2
 

of less than 40mmHg (11). As this patient has a PaO
2 
of 

46.6, he is suffering from moderate hypoxemia, not se-
vere hypoxemia. The patient’s P(A-a)O

2
 gradient, as cal-

culated in the explication of answer 1, is 44.6mmHg. As 
the normal value for P(A-a)O

2
 in a patient under the age 

of 60 years is 5-20mmHg (12, 13), this is not considered 
a normal P(A-a)O

2
 gradient. 

4. Correct answer = 4

1. INCORRECT. The Clinical Guidelines published by 
Qaseem and associates (1) indicate that patients who un-
dergo surgeries lasting 3-4 hours are at a greater risk of 
developing post-op respiratory complications than those 
who undergo shorter procedures. While undergoing any 
surgery places a patient at risk of developing post-op re-
spiratory complications, the short duration of the proce-
dure the patient underwent does not further increase his 
risk. The use of general anesthesia in this patient does 
increase his risk of developing post-op respiratory com-
plications (1). 

2. INCORRECT. Smoking does increase a patient’s risk 
of developing post-op respiratory complications (1, 13).  
The excessive smoking history of this patient increases 
his risk of developing post-op respiratory complications. 
Clinical observation indicates patients have a reduced 
risk of developing post-operative respiratory complica-
tions following surgery performed laparoscopically as 
compared to surgery performed using traditional open 
surgical techniques (2, 3). However, further study is 
needed to determine whether using one surgical tech-
nique over the other increases or decreases the risk of 
post-op respiratory complications (1). 

3. INCORRECT. Procedures lasting less than 3 hours do 
not increase the risk of a patient developing post-op re-
spiratory complications, unlike longer procedures (1). 
While undergoing any surgery places a patient at risk 
of developing post-op respiratory complications, the 1 
hour surgery performed on the patient does not further 
increase his risk. Generally patients who undergo upper 
abdominal surgery are at an increased risk for the devel-
opment of post-op complications (13), however lower 
abdominal surgery still poses a considerable risk (1).
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4. CORRECT. The use of general anesthesia does increase 
this patient’s risk of developing post-op respiratory com-
plications, as evidenced by Clinical Guideline by Qas-
eem and associates (1). Patients who are smokers as well 
as those with a history of COPD (1), are at an increased 
risk of developing post-op complications. Excess mu-
cus in the airways due to COPD paired with decreased 
cough effectiveness can lead to a variety of complications 
(13). This patient’s smoking history, combined with his 
unmanaged COPD, do place him at an increased risk of 
developing post-op respiratory complications.

5. Correct answer = 3

1. INCORRECT. The drug classes administered to this 
patient included 2 opiods, morphine and fentanyl;  
1 benzodiazepine, midazolam; 1 anesthesia induction 
agent/sedative-hypnotic, propofol and 1 intermediate-
acting non-depolarizing neuromuscular blocking agent, 
atracurium (14). Barbiturates were not used during the 
procedure.

2. INCORRECT. The only medication that falls under the 
class of short-acting, depolarizing neuromuscular block-
ing agent is succinylcholine (14). Succinylcholine was 
not administered during the procedure.

3. CORRECT. Atracurium is an intermediate-acting, non-
depolarizing neuromuscular blocking agent. Other drugs 
in this class include rocuronium and vecuronium. These 
drugs cause muscle paralysis by impacting postsynaptic 
cholinergic receptors at the neuromuscular junction. 
They have a shorter duration of action than long-acting 
non-depolarizing neuromuscular blocking agents like 
pancuronium (14). Atracurium was administered during 
the procedure.

4. INCORRECT. Long-acting non-depolarizing neuro-
muscular blocking agents include d-tubocurarine, doxa-
curium, pancuronium and pipecuronium (14). This 
class of drugs was not used during the procedure.

6. Correct answer = 2

1. INCORRECT. PRVC A/C or pressure-regulated  
volume control assist/control does provide breaths that 
are patient- or time-triggered. However, each breath  
is volume-targeted and pressure-limited. PRVC is not 
pressure-targeted (15).

2. CORRECT. Time- and patient-triggered breaths are 
available in PRVC A/C. PRVC is pressure-limited. The 
RT sets the maximum pressure and the VT. The venti-
lator delivers a test-breath to determine the amount of 
pressure required to deliver the desired VT.  The ventila-
tor monitors pressure, volume, rate and minute ventila-
tion, adjusting the pressure in increments of 3cmH

2
O at 

a time to deliver the set VT. If the high pressure limit is 
reached at any point, the ventilator will cycle the breath 

and an alarm will sound (15). 

3. INCORRECT. Time triggered breaths are delivered 
in addition to patient-triggered breaths in PRVC A/C. 
PRVC is pressure-limited (15). 

4. INCORRECT. Patient-triggered breaths are available in 
this mode in addition to time-triggered breaths. PRVC is 
volume-targeted in that the ventilator attempts to deliver 
the set volume with every breath (15).

7. Correct answer = 3

1. INCORRECT. The correct calculation for RSBI is 
spontaneous breathing frequency (breaths/min) divided 
by spontaneous tidal volume (litres). The calculation 
used in this answer was incorrect: frequency (breaths/
min) divided by tidal volume (millilitres). Since pressure 
support ventilation was used we cannot definitively say 
whether the patient is ready to wean or not (13).

2. INCORRECT. The calculation used in this answer was 
incorrect: tidal volume (millilitres) divided by frequency 
(breaths/min). It is not correct to conclusively say  
that the patient isn’t ready to wean. The use of pressure 
support ventilation reduces the reliability of RSBI as a 
predictor of readiness to wean (13).

3. CORRECT. The correct calculation for RSBI was 
used in this answer: spontaneous breathing frequency 
(breaths/min) divided by spontaneous tidal volume  
(litres). While RSBI is a useful indicator in predicting a 
patient’s readiness to wean from mechanical ventilation, 
its predictive value is greatly reduced when pressure  
support ventilation is used. As such, the patient’s RSBI 
in this spontaneous breathing trial can’t accurately  
predict his readiness to wean (13).

4. INCORRECT. The calculation used in this answer was  
incorrect: frequency (breaths/min) divided by spontaneous 
tidal volume (millilitres). For this reason, this answer is 
not correct. However, it is correct to say that we cannot 
predict whether the patient is ready to wean based on 
this spontaneous breathing trial (13). 

8. Correct answer = 1

1. CORRECT. The lines of opacity noted in the right 
middle and lower lobes, in addition to the volume 
loss, are likely signs of atelectasis (10). Atelectasis is a  
common post-op complication for patients who cannot 
take a deep enough breath, or who develop mucus plugs 
due to an ineffective cough (13). The rounding of the 
left costophrenic angle indicates a possible pleural effu-
sion (13). Post-op pleural effusions can result in patients 
who have had thoracic or abdominal surgery (2, 13).

2. INCORRECT. The CXR does not indicate that the  
patient has a pneumothorax. If the patient were suffering 
from a pneumothorax, the visceral pleura around the 
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lung would likely be visible due to air filling the space 
between the visceral and parietal pleura (13). The blunt-
ing of the left costophrenic does likely indicate a pleural 
effusion (13).

3. INCORRECT. The CXR does indicate that there are 
areas of atelectasis, due to the linear opacification and 
loss of lung volume (10). However, there is no evidence 
of a pneumothorax (13). 

4. INCORRECT. Air trapping or hyperinflation can be 
identified on a CXR by flattened hemi-diaphragms and 
being able to see more than seven anterior ribs above the 
diaphragm. While the patient does have a bulla in right 
upper lobe, indicating pulmonary emphysema (13), this 
anomaly was identified as pre-existing. It is not a post-op 
complication. There is evidence of atelectasis, as identi-
fied by areas of linear opacity and decreased lung volume 
(10).

9. Correct answer = 2

1. INCORRECT. The normal value for Na+ accepted by 
the CBRC is 136 -145 mmol/L (11). The patient’s Na+ 

level of 129 mmol/L indicates hyponatremia, not hyper-
natremia.

2. CORRECT. Anion gap, the difference between  
measured cations and anions, is correctly calculated as 
(Na+ + K+) - (C1- + HCO

3
-). The normal range for anion 

gap is 15-20 (11). This patient’s anion gap can be calcu-
lated as follows:

 (129mmol/L + 6.8mmol/L) - (92 mmol/L + 32mmol/L) = 11.8

 As the patient’s calculated anion gap is less than 15, it is 
considered to be decreased. A decreased calculated an-
ion gap can be related to decreased albumin levels (16).  
Hypoalbuminemia increases the risk of postoperative 
pulmonary complications (1, 3). 

3. INCORRECT. As calculated in the explication of an-
swer 2, the patient’s anion gap is 11.8 and is therefore 
decreased, not increased. 

4. INCORRECT. Urea levels between 2.8 - 7.7 mmol/L 
are considered normal (11). At 8.8mmol/L the patient’s 
urea levels are increased, not normal. 

10. Correct answer = 1

1. CORRECT. Positive pressure mechanical ventilation can 
lead to biotrauma which may trigger a systemic inflam-
matory response. This inflammatory response, paired 
with decreased perfusion to end-organs when BP is low, 
can result in multiple organ dysfunction syndrome or 
MODS. MODS is a complex disorder defined by the 
progressive dysfunction of 2 or more organs.  MODS 
can cause acute renal failure (ARF) when acute tubu-
lar necrosis arises from decreased renal perfusion (17). 
Signs and symptoms of ARF include hypervolemia, hy-
ponatremia, hyperkalemia, and oliguria (18). Increased  
creatinine and BUN levels are also indications of ARF 
(13).  Liver failure can result from hypoperfusion (17) 
and can develop in patients who are receiving total  
parenteral nutrition. Jaundice is an indicator that the 
liver is failing (13). As the patient presents with all 
of these symptoms, it is likely that he has developed  
multiple organ dysfunction syndrome.

2. INCORRECT. While the patient does have the signs 
and symptoms of ARF, the presence of jaundice points to 
MODS rather than simply acute renal failure.

3. INCORRECT. Chronic renal failure develops progres-
sively over the course of months or years (18). Chronic 
renal failure is not a complication of mechanical ventila-
tion.

4. INCORRECT. There is not enough information  
provided to determine whether the patient has devel-
oped congestive heart failure. In order to diagnose CHF, 
pulmonary capillary wedge pressure should be measured 
and found to be elevated (13). In addition, evidence of 
hydrostatic pulmonary edema and cardiomegaly would 
likely be found on CXR (13).
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ORIGINAL ARTICLE

Can a Tracheostomy With Inner Cannula Help Reverse MRSA Colonization?

Peter Szkorla, RRT

Toronto East General Hospital, Toronto 
 

RÉSUMÉ
Le présent rapport suggère une éventuelle participation de la 
profession à la lutte contre la colo-nisation du SARM. Nous 
avons observé chez un patient qu’en plus du protocole hospit-
alier de décolonisation, le remplacement du tube de trachéot-
omie d’un patient pour un tube à canule in-terne entraîne 
des résultats de culture négatifs sur le site de la trachéotomie. 
D’autres sites ont également obtenu un résultat négatif, dont 
le nez, le tube gastrique et l’aine. Les résultats laissent croire 
qu’il serait souhaitable d’étudier plus en profondeur la colo-
nisation du SARM lors de l’emploi de la trachéotomie avec et 
sans canule interne chez les patients qui ont une trachéotomie 
à long terme.   

ABSTRACT
This report suggests a potential practice implication for  
controlling MRSA colonization. It was observed with one  
patient that in addition to the hospitals protocol for decolo-
nization, changing a patient’s tracheostomy tube to one that 
had an inner cannula resulted in negative culture results at the 
tracheostomy site. Other sites also tested negative including 
the nose, G-tube and groin. This would suggest that further 
study of the use of tracheostomy tubes with and without inner 
cannulas in long term tracheostomized patients colonized for 
MRSA.

This case report will describe a patient that had multiple 
airway obstructions of her tracheostomy tube and was 
in contact isolation because of colonization of MRSA 

(methicillin-resistant Staphylococcus aureus) at her tracheos-
tomy site. Following admission into the hospitals long term 
complex continuing care unit (CCC), the tracheostomy tube 
was changed to one that had an inner cannula. This prevented 
further airway obstructions.  It is suggested that this may also 
have helped clear the patients MRSA in conjunction with the 
hospitals protocol for decolonization.    

The patient was a 61 year old female, admitted to 
the hospital’s CCC on October 2, 2006 with a history of  
prolonged isolation as a result of being colonized for MRSA 
in multiple sites including the tracheostomy. Her tracheostomy 
was an extra long custom made size 6, cuffless tube without 
an inner cannula. The history prior to this began a year earlier. 
She had presented in the emergency department with an  
initial diagnosis of ischemic, hemorrhagic stroke resulting in 
left hemiplegia. Later, a CT scan of her head demonstrated 
large right temporal, parietal and frontal hematoma with  
intraventricular hemorrhage of all four ventricles. The patient 
was taken to the intensive care unit where she was intubated 
orally and placed on mechanical ventilation. A few days later 
a mass effect led to uncal herniation that necessitated a crani-
otomy. The patient underwent a prolonged period of ventila-
tion with failure to wean which necessitated a tracheostomy 
being performed. It was determined that the patient had  
severe subglottic stenosis and required a specialized extra long 
tracheostomy tube. 

A manufacturer of custom made tracheostomy tubes was 
selected because they were able to make this specialized tube 
but it did not have an inner cannula. Furthermore, the patient 
was tested and was positive for MRSA at her tracheostomy 
site as well as her nose, G-tube, groin and rectum. 

Once a stable routine for tracheostomy tube changes 
was established the patient was transferred to the CCC. 
The patient also continued to test positive for MRSA at the 
tracheostomy and the other sites and was kept in isolation. 
Furthermore, the patient experienced serious complica-
tions of her tracheostomy tube. The tracheostomy tube had  
obstructed several times due to mucous plugging. The  
patient’s tracheal secretions would accumulate along the inside 
of the long tube despite adequate humidification. It became 
more difficult to place a suction catheter through the tube. 
This narrow diameter and longer than normal tracheostomy 
tube without an inner cannula as well as increased tracheal  
secretions contributed to the incidence of mucous plug-
ging and airway obstruction. This was cleared by careful  
suctioning by the respiratory therapist.

Following these events it was determined that changing 
the tracheostomy tube to a similar sized tube with an inner 
cannula would protect the patient from further airway  
obstructions4. 

The new tube was acquired and the patient’s tracheosto-
my was changed.  There were no further airway obstructions.  
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Several swabs of the patient were taken periodically dur-
ing the weeks before and after the patient’s tracheostomy 
tube was changed. The hospital’s infection control protocol 
for decolonization of MRSA (http://icare.tegh.on.ca/bins/
doc.asp?rdc_id=3543#281,15,MRSA PROTOCOLS, Ac-
cessed June, 2010) was also initiated upon admission. The  
protocol included cleansing baths and wound dressings 
with Chlorhexadine, Bactroban, Fucidin and Doxycycline.  
Despite this protocol alone the patient continued to test posi-
tive for MRSA. There was one culture that returned all nega-
tive results but the subsequent culture was positive again. It 
was observed that after the trach tube was changed to one 
with an inner cannula and together with the decolonization 
protocol, the culture results for MRSA in all sites including 
her trach returned negative. Since that time the patient had 
not returned a positive culture for MRSA and has not had 
a repeat of airway obstruction. Furthermore, because the  
patient no longer needed to be in isolation her quality of life 
improved significantly.  She was able to leave her room to 
participate in regular activities arranged by the recreation 
therapist. The low risk of mucous plugging made it possible 
for the patient to return home on a regular basis with a family 
member trained in suctioning and the patients other respira-
tory care needs.

In this case report a patient was described that had  
repeated airway obstructions and was colonized with MRSA 
at her tracheostomy site and other sites including her nose,  
G-tube, groin and rectum. The hospital initiated a decoloniza-
tion protocol for MRSA but the colonization screen remained 
positive for her tracheostomy site and rectum. The patient 
had her tracheostomy tube changed to one with an inner can-
nula that could be cleaned routinely. This prevented airway 
obstructions. In subsequent bacterial colonization screening it 
was observed that the patient was cleared of MRSA at all sites 
including the tracheostomy.  A conclusion can not be made 
as to how much impact changing the tracheostomy tube type 
contributed to decolonizing the patient. It is possible that 
the cleansing and decolonization treatment of the tracheos-
tomy site had the predominant effect3.  Common practice is 
to change inner cannulas on a routine basis4 but it has been 
suggested that using inner cannulas and thorough cannula 
decontamination regimens have no real impact1,2,4,5. In the 
studies found most are related to an acute care facility and the 
evidence is not clear. As such this case suggests further study 
in the long term care treatment of tracheostomized patient 
colonized with MRSA is warranted.
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INTRODUCTION

LOver the past sixty-five years, the profession of respira-
tory therapy (RT) has evolved greatly.  The first prac-
titioners were “oxygen-tank technicians” who had un-

dergone instruction (if any) that was sometimes limited to 
“information gleaned from a limited number of resources and 
isolated experiences” [1]. On 13 July, 1946, a group of in-
dividuals, including doctors, nurses, and “oxygen orderlies” 
met at the University of Chicago and formed the “Inhalation 
Therapy Association” (ITA). The legal chartering of the ITA 
on 15 April 1947 in the State of Illinois marked the start of 
the profession [2], the initial function of which was to admin-
ister medical gases to patients [1]. Because “oxygen and other 
therapeutic gases were dispensed from heavy, high-pressure 
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ABSTRACT
As the profession of respiratory therapy has evolved over the 
last couple of decades, so too has the field of patient safety. 
Through this journey, safety models have been developed 
and refined, terminology has evolved, and views on how 
humans contribute to harm events have shifted. The research 
of one individual in particular, Professor Jim Reason, has 
heavily influenced the evolution of patient safety. One 
of Reason’s most recent models - the Human as Hazard / 
Human as Hero model, also portrays a journey, where the 
model’s point of view swings from the system approach to 
the person approach, and where the human is viewed as be-
ing either a hazard or a hero.  This paper applies the Human 
as Hazard / Human as Hero model to the clinical problem 
of air–oxygen misconnections.

RÉSUMÉ
Autant l’inhalothérapie a évolué au cours des dernières  
décennies, autant la question de la sécurité des patients a pris 
de l’importance. Durant cette période, on a mis au point et 
perfectionné des modèles de sécurité, la terminologie a évolué 
et les points de vue sur la part de l’élément humain dans les 
accidents ont changé. Les études menées par un chercheur en 
particulier, le professeur Jim Reason, ont exercé une grande 
influence sur l’évolution de la sécurité des patients. Un des 
modèles les plus récents mis au point par le Pr Reason, soit 
le modèle de l’être humain, élément de danger ou héro, il-
lustre une transition depuis l’approche fondée sur un système 
vers une approche fondée sur la personne, qui est considérée  
soit comme un élément de danger, soit comme un 
héros. Cet article traite de l’application de ce modèle au  
problème clinique des mauvais branchements de circuits d’air 
et d’oxygène.

Learning objective
At the completion of this activity, participants will be able:
• To identify how there has been a parallel evolution in the fields of respiratory therapy and patient safety;
• To reproduce Reason’s Human as Hazard / Human as Hero model;
• To describe how improvements to patient safety can be made as healthcare matures through its patient safety journey. 

cylinders”....the “specialty was dominated by strong young 
men out of necessity” [2]. 

As medical therapy evolved and diversified, so did re-
spiratory therapy, with changes to the title, from on the job-
trained “Inhalation Therapists” to “Respiratory Technicians” 
to university graduate “respiratory therapists”. Similarly, the 
many functions of respiratory therapists have also evolved, 
from administering oxygen, operating iron-lung machines, 
and helping with cardio-pulmonary resuscitation [1] to pro-
viding home-based respiratory care for adults and children, 
to conducting research and helping create clinical practice 
guidelines [3]. 

During the latter half of this same period, there has been 
a parallel evolution in the domain of patient safety, with a 
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To illustrate the applicability of Reason’s Human as Hazard / 
Human as Hero model to the specialty of respiratory therapy, 
we considered the clinical problem of air-oxygen misconnec-
tions (A-OM).

THE PROBLEM: AIR-OXYGEN MISCONNECTIONS
Many patients in acute care hospitals are prescribed supple-
mentary oxygen, for example, for conditions ranging from 
simple pneumonia to congestive heart failure to end-stage 
cystic fibrosis. Some patients also receive therapy with medi-
cations such as salbutamol, delivered as an air-powered aero-
sol. Most Canadian hospitals have piped oxygen and medical 
air systems, which allow delivery of either gas at the patient’s 
bed from wall outlets. Although the flowmeters for air and for 
oxygen have separate pin- or diameter-indexing safety systems 
to minimse inadvertently putting the wrong flowmeter into 
the right outlet, problems have arisen. Patients prescribed air 
have been given oxygen while some prescribed oxygen have 
been given air – sometimes through misconnections of the 
flowmeters. The latter misconnection has, unfortunately, con-
tributed to fatal consequences [10]. Factors contributing to 
these misconnections include common threaded fittings at 
the flowmeter outlet and “colour coding of components, such 
as the flow control valve and gas outlet nipple” seeming to be 
optional [11]. In addition, in many organizations, medical 
air and oxygen flowmeters are almost identical in appearance, 
thus contributing to “in the heat of the moment” confusion 
of the two flowmeters [11]. (See Figure 2)

change in focus from looking exclusively at the errant prac-
titioner “cast in the role of the ‘bad apple’” to taking a wider 
perspective by considering how accidents occur as a result of 
a complex interaction of factors found throughout all parts of 
the (healthcare) system [4].

Thinking about how accidents occur – how patients are 
harmed – has been heavily influenced by the work of one re-
searcher – Professor James Reason.  Since 1990, he has de-
veloped and refined a number of “better models of accident 
analysis” [4], one of which is so widely recognized that it is 
“the most frequently cited” of all established models of “ac-
cident causation” [5].  This first version of Reason’s systemic 
accident model included both human and organisational fac-
tors, from both the present and the past, as contributors to 
accidents, depicted in a relatively simple linear cause and ef-
fect relationship [6, 7]. The term “active failures” was applied 
to the actions of individuals, while “latent failures” described 
those factors lurking in the fabric of the organisation. Reason 
drew the striking analogy with “resident pathogens”, which 
lurk in the body and “combine with external factors.... to 
bring about disease” [6]. Throughout the 1990s Reason pro-
duced several iterations of the model, now well-recognized as 
the aptly-named Swiss Cheese Model [8] (see Figure 1). 

FIGURE 1. Reason’s Swiss Cheese Model (Adapted from Figure 5.5 
in Reason, 2008 [9])

Changes in the model included renaming “latent failures” 
as “latent conditions” [8]. Most recently, Reason has extended 
his thinking to consider the dual role of the human practi-
tioner or operator of the system. No longer is the individual 
solely the catalyst of problems, through the “errors and viola-
tions committed at the ‘sharp end’ of the system” [8]. Rather, 
in his latest book Reason has drawn the distinction between 
the human being perceived as a hazard or as a hero [9]. Thus, 
not only is the human a system hazard, “whose unsafe acts are 
implicated in the majority of catastrophic breakdowns”. The 
human is also a heroic system element, “whose adaptations 
and compensations have brought troubled systems back from 
the brink of disaster on a significant number of occasions” [9]. 

FIGURE 2. Air-Oxygen misconnections

This problem of A-OM is well-recognised and not con-
fined to one institution. Indeed, numerous healthcare organi-
zations have implemented changes in an attempt to address 
this significant safety hazard [10]. In addition, the changes 
vary considerably in their effectiveness in improving patient 
safety. However, these implemented changes can be looked at 
from the point of view of an iterative approach to improving 
safety.
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APPLICATION OF REASON’S MODEL
In describing his ‘Human as Hazard /Human as Hero’ model, 
Reason recounts how the perception of human performance 
in healthcare (and in other high-risk industries) has swung 
over the past couple of decades between two contrasting views 
– the person approach and the system approach.  In the per-
son approach, errors and violations are seen to be a result of 
“aberrant mental processes”, with remedial efforts focused on 
the individual to reduce variability in human behaviour [12].  
In contrast, the system approach views the person as having 
inherited error-provoking conditions that were designed into 
the system; counter-measures aim to address the flaws in the 
system and to establish adequate defences / barriers [12].

These two perspectives are analogous to a pendulum, 
with the views representing the two extremes of a pendulum’s 
oscillations.  Up until the early 1990s, the person approach 
was widely-held, with the healthcare provider seen to be the 
hazard. Over the next decade or so, the pendulum swung to 
the opposite extreme, in which the system approach gained 
acceptance and organizations took a ‘blamefree’ approach to 
dealing with erring humans. More recently, Reason describes 
an oscillating return toward viewing the person and the system 
as more equally balanced.  Instead of ‘blaming’ individuals or 
using a ‘blamefree’ approach, organizations are now more of-
ten viewing adverse events with a non-punitive lens and em-
bracing appropriate accountability.  This suggests, perhaps, a 
quietening of the pendulum’s oscillations. Figure 3 illustrates 
Reason’s Human as Hazard / Human as Hero model.  

 

and to epidemiological studies, such as the Canadian Adverse 
Events Study [14], aimed at quantifying adverse events.   In 
this quadrant, there is also a focus on reporting as a means to 
identify patient safety problems.

Using the example of A-OM,  the problem of patients 
being inadvertently administered medical air instead of oxy-
gen was initially described as relating to human error (mis-
reading labels). Over a number of years, the increase in the 
numbers of reports made by healthcare providers about air-
oxygen misconnections meant that A-OM were recognized as 
a significant hazardous situation for patients.   

Quadrant B
In quadrant B, the balance between the system and person is 
restored. Awareness of systemic causal factors gives way to the 
human as hero, through the actions and behaviours of health-
care providers, who adjust and compensate for, and recover 
from, potentially lethal situations. The predominant view 
is that the healthcare provider is able to identify situations 
where patients are at risk of being harmed and is then able to 
intervene and recover the situation. There is an appreciation 
that ‘error wisdom’ is required at the level of the direct-care 
provider. That is, the human-as-hero is important not only 
for ‘saving the day’ but also for making safety improvements 
at the local level.

When dealing with A-OM, healthcare providers are 
known to have made local improvements, such as putting 
up hand-lettered warning labels on air flowmeters and above 
medical air outlets. Such changes all tend to be different in 
the various organisations in which they are made. Often there 
are no organizational standards for these changes, nor for edu-
cation about the hazards. If there are educational campaigns, 
then they are seemingly focused on the nursing staff and de-
signed along the lines of “Be careful”, in an attempt to reduce 
the rate of errors.

FIGURE 3. Reason’s Human as Hazard / Human as Hero Model 
(from Reason, 2008 [9])

Quadrant A
This quadrant starts with the Human as Hazard, committing 
errors and violations. As shown by the arrow vector A-B, this 
quadrant also ‘ends’ with the ‘awakening’ that occurred in pa-
tient safety in the last century, when healthcare providers, ad-
ministrators and recipients all started to become more aware 
of the system-level problems contributing to patients being 
harmed. This recognition is often attributed to the release 
of reports such as that from the Institute of Medicine [13] 

FIGURE 4. Example of a hand-lettered label used to differentiate 
oxygen and medical air
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Quadrant C
As the trajectory of the arrow moves from C to D, the “down-
side of human as hero” is perceived. Staff becomes used to 
‘doing too much with too little’. Problems and deficiencies 
become so common-place that the probability and conse-
quences are continuously downgraded – as in the “normaliza-
tion of deviance” [15] – and work-arounds become common-
place. Because the link appears weak or non-existent between 
individual actions and patients being severely harmed, as in 
lack of hand-washing, staff ‘forget to be afraid’. Patients may 
be harmed as a result of the “lethal convergence of benevo-
lence” [9]. 

Furthermore, although those healthcare providers who 
produce the local fixes and work-arounds do so in the im-
mediate, best interests of their individual patients, in working 
in this way they create another, potentially bigger problem. 
These local fixes, such as the use of ‘pink tape’ to hold pieces 
of equipment together, in fact bypass safety defences and hide 
system deficiencies from managers and higher-level decision-
makers. Because many of the problems identified and ‘fixed’ 
at a local level are, in fact, found throughout the organization 
(or healthcare system), even more patients are potentially af-
fected than were ‘saved’ by the local fixes.

Organizations that tried to deal with the A-OM problem 
by limiting use of medical air flowmeters may find a resur-
gence of untoward events, as flowmeters that were restricted 
or removed slowly re-appeared from the cupboards in which 
they were hidden – ‘for when we need them’. 

Quadrant D
This quadrant represents the return to the human as hazard 
model. Events in which patients are harmed are more and 
more likely to be publicised, with the result that more and 
more patients and members of the public become angry and 
demand change. Management joins in the backlash against 
workers and the pendulum once again swings to the human-
as-hazard extreme. Organizational efforts focus back on the 
person, in the form of automation, computerization, stan-
dardization, and reduction of autonomy through protocols 
and procedures.

Application of this concept to the A-OM problem would 
include standardizing all medical air flowmeters to a single 
type, such as a medical air valve, that appears markedly dif-
ferent from an oxygen flowmeter (See Figure 5). While this 
change creates another safeguard, it does not completely 
eliminate the potential for patients to inadvertently received 
medical air.  In addition, an organization might also choose to 
institute a protocol requiring a ‘double-check’ of all medical 
air-based therapy.

  

THE CYCLE
While one could take a pessimistic view of this model, there 
is a benefit to an incremental approach to patient safety. As 
healthcare organizations progress through each of the four 
stages, they gain further understanding about the hazards that 
lurk in the system and pose a danger to the safety of their 
patients.  

But improvements do not end when an organization 
progresses through each of the four quadrants. In fact, once 
having worked through the four quadrants, organizations can 
be considered to have completed a form of ‘safety improve-
ment cycle’. In learning about the hazards lurking in the or-
ganization, and in ‘fixing’ as many of them as possible, the 
organization can then repeat its progression through the four 
quadrants. 

As described in the example of the A-OM, each cycle 
will bring more effective improvements. The first cycle started 
with individuals reporting and then hand-crafting warning 
signs and ended with standardising all air and oxygen flow-
meters to a single, visually different type for air and for oxy-
gen. A second cycle could therefore start with the removal of 
all medical air flowmeters and end with a new design incor-
porating a forcing function that would be effective from the 
wall outlet all the way to the patient. Such a design would 
completely avoid inadvertent misconnections of air instead of 
oxygen. With each cycle, there should be a reduction in the 
degree the pendulum swings, from hero to hazard and back. 
In addition, there should also be a corresponding decrease in 
the degree of danger to which patients are exposed.

While the above details the benefits of application of 
the Human as Hazard / Human as Hero model, there are, of 
course, also some limitations. The most obvious is that the 
model is best applied at the level of the organization, and not 

FIGURE 5. Standardised and visually distinct oxygen flowmeter 
and medical air valve 
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at the level of the individual healthcare provider. We can per-
sonally state from long experience that it is not always easy to 
engage the administration of an organization, nor to have the 
administration accept that system-level changes are the key to 
improvements in healthcare safety. While individual provid-
ers may be able to trigger some changes, organization- wide 
and sustained changes require the backing of high-level ad-
ministrators [16]. A second limitation is that Reason’s Human 
as Hazard / Human as Hero Model is a relatively new model 
and our application of the model to the problem of A-OM is 
one of the first. Further testing and application to other clini-
cal examples is required.

CONCLUSION
As well stated by Weilacher in his historical review of respi-
ratory therapy, “professional continuity is a manifestation of 
the capacity to change” and change results from the choices 
we make – based on our knowledge and on “shared concepts 
from the past about how things are to be done” [2]. Simi-
larly, changes in healthcare will be made and will occur as 
healthcare undertakes its safety journey. Ideally, these changes 
should lead to a point where the person and the system ap-
proaches exist in balance instead of in oscillation and where 
the health system is more robust and safer. But for all of us 
“it’s the journey rather than the arrival that matters” [9].
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QUESTIONS

1. As the thinking in the field of safety has evolved, how  
 has the terminology also evolved?

2. How, too, has the terminology for respiratory therapy  
 (RT) also evolved?

3. What are the two prominent views (approaches/models)  
 in safety?

4. In which quadrant did Reason describe the patient safety  
 ‘awakening’ as occurring?

5. What are the “inter-related organizational pathologies”  
 Reason describes that occur in organizations which rely  
 on local fixes? 

6. What are some of the problems that result from relying  
 on ‘local fixes’ and ‘work arounds’?

7. What are some examples that illustrate the ‘lethal con 
 vergence of benevolence’?

8. In what quadrant of the Human as Hazard / Human  
 as Hero Model will safety improvement efforts be aimed  
 at reducing freedom and autonomy of healthcare  
 providers?  What are some examples?

9. What changes have been employed in an attempt to ‘fix’  
 the issue of air-oxygen misconnections (A-OM)?

10. What is the beneficial output to safety of the cyclic  
 Human as Hazard / Human as Hero approach?

Questions for further reflection:

11. What other examples of safety hazards within the field of  
 respiratory therapy can Reason’s Human as Hazard/ 
 Human as Hero model be applied to? 

12. As a profession, what can respiratory therapy do to  
 accelerate the ‘cycles’ in order to achieve the goal of less  
 variability, improvement in patient safety, and better  
 patient care?

QUIZ ANSWERS ON PAGE 59
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COMMENTARY

Working Together for Safe, Efficient and Quality Care: 
Time to Start Improvement Tidal Waves Today 

Hugh MacLeod,

Chief Executive officer, Canadian Patient Safety Institute

A transformation autobiography in five chapters
(Author unknown)

Chapter 1
I walk down the street
There is a hole in the sidewalk
I fall in
I am lost...I am helpless.
It isn’t my fault.
It takes forever to find a way out.

Chapter 2
I walk down the same street
There is a deep hole in the sidewalk.
I pretend I don’t see it.
I fall in again. 
I can’t believe I am in this same place.
But it isn’t my fault.
It still takes a long time to get out.

Chapter 3
I walk down the same street.
There is a deep hole in the sidewalk.
I see it is there.
I fall in, it’s a habit...but my
Eyes are open.
I know where I am.
It is my fault. I get out immediately.

Chapter 4
I walk down the same street.
There is a deep hole in the sidewalk.
I walk around it.

Chapter 5
I walk down a different street

I am a lucky guy.  In my role with the Canadian Patient 
Safety Institute I get to hear about and see patient safety 
excellence delivered by passionate care providers and  

leaders who dare to transform system failures into learning 
opportunities and advocate change that will make healthcare 
safer for all patients.

In the next few pages I will reflect on the patient safety 
environment in Canada in a broader context, share my  
personal experience both as a patient and as a leader of an 
organization created to help the system deliver safe care, and 
close with highlighting what I believe it will take from all 
of us to make extraordinary patient safety improvements in 
healthcare faster.  

In other words I will point to some of the holes in the 
sidewalk, examine them, explain why we keep falling in them 
and suggest some ways to avoid them. It may feel like a root 
cause analysis of the status quo.

AN ALARMING AND EMBARRASSING PARADOX
Our business is health, and we are ostensibly the health  
experts. Day in day out the healthcare system delivers  
exceptional care through passionate and skilled providers. Yet 
we have created two serious health issues.  First, we have a 

staggering amount of preventable adverse events and health 
system delivery errors.  Second, healthcare workers are among 
the unhealthiest of all workers. 

Between 9,000 and 24,000 Canadian patients or clients 
die annually from adverse events; a third of these deaths are 
preventable. Coupled with the fact that something goes wrong 
in one of 13 Canadian hospital stays - 185,000 errors annually 
- the enormity of the problem becomes staggering.  Caring for 
people means caring about results for those people.

Besides failing patients and their families, the Canadian 
healthcare system has a high rate of occupational injury and 
absence, resulting in an extraordinary percentage of payrolls 
lost due to long-term disability, workplace injury and sick 
leave.  Although absenteeism (direct and indirect costs) is 
often used as the measure for lost productivity, it does not 
reflect the full scope of the problem.  

The term “presenteeism” describes the losses in produc-
tivity and quality attributable to the walking wounded, who 
are physically, cognitively or emotionally impaired by illness, 
injury and work culture.  More and more evidence shows that 
patient safety incidents harm staff and the organization too, 
especially where incidents are opportunities to blame rather 
than learn. 
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For our personal benefit (we are all patients or clients) 
and, for the long-term benefit of society, we can’t afford to 
lose the people sustaining this system – it’s time to under-
stand, learn and improve. 

EXPERIENCING PATIENT SAFETY FIRST HAND
This may be little more than common sense, but there is 
nothing like a little unforeseen field work to confirm its im-
portance.  I didn’t think part of my orientation would be to 
spend my first five days as the CEO of CPSI in hospital.  This 
was my first time ever as a patient and it was an eye opener. I 
got to see and feel firsthand the complexity of a hospital sys-
tem: a busy ER, people on stretchers in hallways waiting for a 
bed (23 hours in my case), confined quarters, equipment/sup-
plies stacked everywhere, multiple tests, and the tireless efforts 
of front-line providers. 

When you are in an environment that is not your own, 
among strangers, often unable to leave the confined space 
where you have been stationed to heal, you become engaged 
in the lives of those around you. At first, my curiosity began 
and ended with my own prognosis but, before long, I found 
myself intertwined with everything in my proximity. 

In a room with four beds and, consequently, four in-
dividuals partitioned only by curtains, privacy and, at times 
dignity, go out the window. It is interesting that a government 
rightly obsessed with privacy on so many levels institutional-
izes an astonishing lack of patient privacy in its own facilities. 
As a small consolation, the absence of privacy makes equally 
violated bedfellows.  We were all sick and all would have rath-
er been somewhere else. I was in a large teaching hospital in a 
big city where the chance of running into anyone I knew was 
minimal. I wondered what it would be like to be in a hospital 
in a small town where the fact that everyone knows everyone 
else is both a community-building virtue and a privacy-chal-
lenging limitation.   

In any event, there we were, and I found it extremely 
difficult to distance myself from the agony, obstacles and 
progress of those around me. Our difficulties and illnesses be-
came common knowledge as did our treatment and progress. 
I began to observe the activity inside my room:  I was part 
patient, part amateur medical anthropologist, part informal 
counsellor. I watched and listened to the care provided to 
those around me. I learned about their medications, diets, 
diagnoses and prognoses. I witnessed the interactions with 
doctors, nurses, food providers, and housekeepers. I was there 
when there was no one else. I saw the blank stares of room-
mates trying to make sense of their predicament. 

For many, understanding patient safety from the pa-
tient’s perspective is critical to achieving success in their own 
organizations. 

I urge all senior decision makers, planners, policy mak-
ers, theory experts, tool kit designers, ....spend time on the 
wards, have conversations, see and feel what it is really like. 

Lessons learned during my hospital stay

I lived the gap between the theory and practice of patient 
empowerment. I was a relatively informed patient, but I 

found it difficult to ask safety related questions.

I also saw and felt the impact of unruly, misplaced and 
aggressive patient expectations and behaviours. I saw family be-
haviour and its potential impact on my care.  

Any economist who persists in believing that healthcare 
is a market good just like any other has not spent any time as 
a patient.  You give up your body and power to an institution 
and a team of strangers.   They have all of the technical knowl-
edge and you are scared.  The last thing you are is a shopper 
and bargaining agent.  

  There is nothing new in what I experienced – it is the 
reality of being a patient in a system that struggles to get things 
right. Perfection is unattainable, but we will never approach 
perfection unless we commit to settling for nothing less. 

Moving forward, here are questions that I believe we 
need to answer in order to escape the embarrassing paradox 
in healthcare. Are you disturbed by the time and organiza-
tional energy focused on competition among professional, 
educational, and administrative elites?  Ask how they can be 
aligned and connected so they can function seamlessly with-
out leaving holes in care. Are you disturbed that, to legitimize 
their actions and personal agenda, they wrap themselves in 
the cloak of “I am doing this for the patient”? Ask where the 
common ground is and what is the TRUE common goal?

CHAMPIONING A NEW VISION FOR PATIENT SAFETY  
In healthcare organizations across Canada, a new vision of 
healthcare is slowly evolving. It seeks to leave behind the  
historical patterns of siloed organizations and command- 
control hierarchies.  This new vision is a system that is owned 
by, co-created with, and responsive to the community in 
which it operates.  This new vision embodies a system in 
which healthcare providers, regardless of organizational  
affiliation or scope of practice are proud to deliver safe,  
efficient, quality driven patient or client- focused services 
and are fully enjoying their work.  It is a system that is af-
fordable, accessible, and its quality built on the talents and 
dedication of front-line providers working interprofessionally. 
Management becomes more focused on self-management in a 
team setting.  Relationships are fundamentally different. The  
public and patients are central, informed, valued and active 
participants. They have the information and tools they need 
to pursue wellness and are given permission and opportunity 
to ask patient safety questions. The patient and the commu-
nity will no longer be content to be nameless and faceless  
victims of patient safety failures; they ask questions about 
their safety. As owners of the system (taxpayers) they expect 
and deserve nothing less than excellence as the norm with 
respect to patient safety. 
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Many share this vision – indeed, who could oppose it? 
But articulation is far easier than implementation. We all 
know more than enough about achieving safer care; we must 
transform what we know into what we do and must overcome 
the  “knowing-doing Gap.”  

Success = Strong Relationships
To realize a new patient safety vision for the Canadian health 
system requires everyone’s participation in building relation-
ships that connect different levels of the system. This not only 
includes the relationship between patients and providers, but 
providers and their colleagues. What goes on between people 
defines what a healthcare organization is and more impor-
tantly what it can become. Nothing good happens when rela-
tionships fail, but imagine how much we can achieve through 
healthy relationships. 

Healthcare organizations are often big and very layered.  
Let’s begin at the top.  How often have we seen the top level, 
formally responsible for the whole, dissolving the whole into 
disintegrated domains of responsibility? Boundary and turf 
issues begin to dominate, peers begin to protect their domains 
and resist joint problem-solving. By rebuilding connections 
and emphasizing common goals, I believe it is possible to stop 
polarization and isolation from becoming the standard oper-
ating style.

When this dividing pattern becomes the organizational 
norm, it signals to those in the organization to focus narrowly 
on their individual areas, losing sight of the system as a whole. 
The mid level of the organization senses and adopts the top 
level culture. Horizontal connections begin to erode. The 
managers mirror the isolationist behaviour of their superiors.  
The language of “we are unique,” “we are different” and “we 
are the experts” begins to surface. Agreeing that expertise is 
needed, it is time to agree that each expert is a contributor 
to the same healthcare system caring for patients and clients 
with needs spanning across sectors. For the patient or client 
and the system, unhealthy competition is harmful.   

As the top and middle levels become absorbed in their 
own aspirations, the front-lines come to see themselves as the 
grounded soldiers chafing under the remoteness and perceived 
dysfunction of their superiors. They, at times, feel caught be-
tween competing organizational imperatives that bring them 
into conflict with their peers. They feel unified as victims and 
divided by the absence of common direction and purpose. 
The healthcare system is already suffering from providers’ lost 
capacity and this can’t continue. Imagine the benefits every-
one could gain if by building bridges between people, this 
friction and the negative energy is replaced with enthusiasm, 
hope, and confidence. 

Relationships have the power to prevent organizations 
from falling into holes and find new streets to walking down 
on. Since people are the vectors of those relationships, under-
standing and nurturing their intrinsic motivation is key.

PATIENT SAFETY TRANSFORMATION
Dramatic improvements in safety will require competent and 
patient safety focused management and governance, a fully 
engaged workforce, new conversations and decision-making  
with patients.  It will also require understanding the urgency 
to act and a sound change strategy. 

Patient safety is one of the most significant transforma-
tions taking place now in the Canadian health system and 
around the world. It brings together disciplines because it 
involves both technical and social sciences, combining the 
insights of engineering and medicine with those of organiza-
tional behaviour and workplace dynamics. It engages all care 
providers, patients and clients to work towards a common 
goal: prevent unnecessary harm. It crosses through all hierarchi-
cal steps and silos because everyone has a role to play: from 
board, to CEO, to managers, to providers, to patients and 
clients. 

Patient safety is changing the face of modern medicine 
and front-line care delivery. The question is not whether it is 
changing enough, but is it changing fast enough to stop harm 
from destroying people’s well being?

Courage and Discipline
To allow the transformation to take place requires courage 
and discipline:  

• courage to abandon old patterns, structures and processes  
 found to be incompatible with safer care; and 

• discipline to resist knee-jerk reactions to mini-crisis and  
 fleeting fads; begin with leading self.

To improve patient safety we must absorb and learn from 
hard-won lessons about how patient safety is achieved on a 
constant basis. There are wonderful examples of success that 
I’ve heard about and I encourage you to look for them in your 
organization.

My experience, both professional and as a patient, taught 
me an important lesson. External controls can achieve some 
degree of compliance, but the true source of courage and dis-
cipline comes from healthy relationships maintained by in-
trinsic motivation and rooted in truth and real values.

What goes on between people defines what 
a health care organization is and more importantly 

what it can become.
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Success = Soft Side
Healthcare is in one sense the realm of science and technology 
– often described as the “hard” side.  However, it is possible 
to excel at the hard side and fail to achieve good quality and 
safety outcomes.  Where this occurs, the cause is failure on 
the so-called soft side:  the irreducible human elements of 
complex service organizations.  Here is where ego, role mod-
eling, integrity, teamwork, attitude, commitment, readiness 
to change, and a host of other variables come into play.  

Persistent and frequent patient safety errors are symp-
toms of deeper trouble. The healthcare delivery system is only 
as safe as its weakest patient safety link. The weak link is usu-
ally a hidden pattern embedded in the soft side, the domain 
of systems transformation.

The real healthcare organization that you work in is 
not the official organizational chart. Organizational charts 
are static images that imply rigid turf boundaries, whereas  
high-performing organizations are as dynamic and fluid as the 
external environment around them. Fundamentally, health 
system organizations are patterns of energy: a web of relation-
ships, conversations and decisions among people.  

Permit me to cite another example of the divide between 
soft and hard. I suggest to you that the relationship between 
people is what makes the absolute comparison between  

There is no greater enemy of improvement than  
indifference to failure.

Success, therefore, requires balance:  by all means strive 
for scientific and technocratic excellence, but pay attention  
to – and measure – the relational and behaviourial sides  
making sure they are supported by a foundation of truth and 
strong values.  

Success = Real Values + Truth
Organizational culture – its customs, traditions, and practices 
– plays out in day-to-day power and political relationships. 
We need a new conversation about, and critical appraisal of, 
how patient-resident-client focused we really are.  And we 
have to be clear about the difference between responsibility 
and accountability.  

Unfortunately, many parts of our health system still 
hold onto our traditional command-and-control systems, 
structures and processes, where accountability means find-
ing someone to blame. Real accountability is about honouring 
commitments and working in a safe and effective manner.  It 
is about learning, truth, change and growth. It is not about 
fear and punishment.  

All improvement efforts are confronted by a paradox:  
the public and media give a remarkably free ride to patient 
safety failures compared to other industries.  A sticky gas 

pedal claimed to have caused perhaps 15 deaths worldwide 
launched a media frenzy. The March 25, 2010 Vancouver Sun 
front page headlined the recall of 33,000 baby gates whose 
defects produced no major injuries. By contrast, the fact that 
9,000 to 24,000 people die in Canadian hospitals every year 
because of safety failures elicits only sporadic attention and no 
public outrage. Something is very wrong here. Someone has 
to look the truth in the face if we are to prevent harm. 

There is no greater enemy of improvement than indiffer-
ence to failure.  The challenge for all is to lead, manage, guide 
and coach others through a patient safety transformation pro-
cess.  This goes much deeper than tinkering with structure 
and adopting the right rhetoric.  It is a sustained effort to 
embed safety as a defining imperative that permeates both in-

dividual behaviour and organizational culture. 

EVERY HEALTHCARE ORGANIZATION HAS  
THE CAPACITY TO DELIVER SAFER CARE

To improve performance, organizations must overcome 
varying degrees of systemic, cultural, and individual barri-
ers.  Leaders have an obligation to identify and nurture the 
people with courage and discipline to drive improvement and 
change. They must create healthy environments for the dedi-
cated people who self-select to work in healthcare.  

Healthier workplace environments increase the resilien-
cy, adaptability, creativity, satisfaction, morale and productiv-
ity of individual workers, leading to safer care.  The added 
bonus is that healthier workplaces and safer care end up cost-
ing the system and the tax-payer less.

EVERY INDIVIDUAL HAS THE CAPACITY  
TO CONTRIBUTE TO THE PATIENT  

SAFETY TRANSFORMATION
We have all the gifts we need to improve the Canadian 

healthcare system. Every individual that is part of the system 
carries the seeds of success: skills, talents, potentialities and 
enthusiasm. Unfortunately for many front-line care providers 
and patients, the same seeds also contain too many intellectu-
al, emotional and systemic barriers. Leaders – all of us – need 
to take action and nurture the growth of those seeds that will 
allow for a well connected patient safety system. 

IMPROVEMENT TIDAL WAVES OF CHANGE
Our biggest mistake is failing to demand more from gover-
nance, senior leadership, professional associations and indi-
vidual practitioners. We turn a blind eye to huge variations in 
practice and never evaluate them seriously from a behavioural 
perspective. And this becomes a recipe for substandard qual-
ity and patient safety. We need to stop convincing ourselves 
that the remedy is more money, more technology, more staff 
and look within ourselves and our organizations for the cour-
age to change.
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Since we know what causes many patient safety errors, 
one of the first steps to make is leveraging the currently avail-
able capacities to solve the problem. On one side we have 
a huge patient safety problem, and the numbers confirm its 
magnitude and on the other side we have very bright peo-
ple working in healthcare, we have libraries of patient safety 
books, studies, research papers, and commissions.  

To be sure, we are making incremental progress, but 
meanwhile the toll of harm rises. It is time for a sense of ur-
gency – it’s time for tidal waves of change - aggressive and 
committed action from every individual working in the sys-
tem: the front lines, management, and leadership in health-
care organizations; and from government.  

Building blocks for improvement
My professional and personal experience with patient safety 
allowed me to see clearly what it really takes to transform our 
patient safety culture from too much avoidable harm to one 
where people are proud to be a part of.

• Denial is our greatest threat – there is a gap between  
 the patient safety outcomes we see on paper and what  
 patients and providers experience. Silence, unawareness, 
  indifference, and complacency are the greatest enemies  
 of improvement. 

• It is all about relationships – honest and open  
 relationships between all involved in care, together  
 with a culture that supports healthy interactions and is  
 rooted in true values, are the sources to achieve excellence. 

• Context is everything - while the capacity to change  
 exists in every individual and every organization, it  
 must align with the organizational history, sense of  
 urgency, readiness for change, culture, and degrees of  
 leadership commitment.

CPSI’s Contribution
The role of the Canadian Patient Safety Institute is to work 
with the Canadian healthcare system to create the right envi-
ronment to allow transformation to occur. This means align-
ing our priorities with the system’s priorities and making the 
system’s success our success.

CPSI will continue to promote and increase patient 
safety awareness among stakeholders, patients, clients and the 
public.  This must be done, among other means, by ensuring 
full disclosure of patient safety incidents, explaining cause and 
effect, as well as what actions are identified and implemented 
to reverse the problem. 

In addition to awareness building, CPSI will make efforts 
to bring providers, governors and managers the best resources 
and knowledge available to assist them in providing safe care. 
We are aware of the multiple pressures organizations need to 
deal with: data reporting, accreditation, requirements at dif-
ferent levels, and strategic goals, to name just a few. Therefore, 
our portfolio of resources aims to support all organizational 
levels and reduce the pressures. 

Many resources are currently available and, as they devel-
op, they will become publicly accessible on our website. Here 
are a few of interest for you: Safer Healthcare Now!  provides 
practical tools grouped in interventions for front-line provid-
ers (like Preventing Ventilator Associated Pneumonia), a Gov-
ernance toolkit that assists boards in making patient safety a 
priority, to education programs, and a number of tools and 
resources that support professionals in care settings improve 
patient safety. 

CPSI is serving patients and clients by serving the  
system, which is why we believe that your successes are our 
successes. We want to hear about your accomplishments as 
well as challenges so we can support you better and achieve 
safe healthcare – our patients and clients deserve no less. 
“Knowing is not enough; we must apply. Willing is not enough; 
we must do” (Goethe)

Are we brave enough to open our eyes, take responsibility 
for falling in and find a street with fewer holes?

If you would like to trigger tidal waves of patient safety quality 
improvement in your healthcare organization, CPSI can help. 

www.patientsafetyinstitute.ca/English/Pages/default.aspx
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As As students, we are routinely reminded 
that patient safety is the number one 
concern in health care. The training and 

preparation for our practicum and eventual prac-
tice focuses around providing the best patient 
care while assuring that patients remain out of 
harm’s way. Not only do we, as students, need to 
learn the correct protocol for each procedure, it 
should be our duty to understand and examine if 
the existing protocol is appropriate and safe. It is our respon-
sibility to adopt and practice critical thinking skills developed 
during our training stage.

Many institutions face the issue of curriculum develop-
ment when it comes to training health care professionals on 
the realisms of health care. A goal of teaching is to provide “risk 
reduction through training”1. Simulation-based training has 
long been used in the aviation field to reduce human-related 
accidents. It is still a relatively new technique in medical train-
ing. Much research has been poured into utilizing simulator 
mannequins and rooms for not only student training, but also 
for senior practicing professionals. Some authors have gone 
as far as to declare that simulation based medical education 
is an ethical imperative2. This allows us to learn without the 
expense of a vulnerable patient. Simulations are not to take 
away from real patient encounters; however, it will prepare us 
to provide quality and safe health care to real patients. 

To take advantage of this resource is our ethical impera-
tive. Simulations allow us to learn through team-approach 
or even individualized patient to health care giver interac-
tions. Whether it is low-fidelity or high-fidelity, we should 
always understand that each simulation requires respect for its  
importance to our learning.

A team-based approach to health care is another factor to 
improving patient care.

As future respiratory therapists, we need to recognize 
other health professions that will aid in patient treatment 
and recovery. As a director with the CSRT, I also participate 
with the National Health Sciences Students’ Association 
(NaHSSA) on the Canadian Interprofessional Students Net-
work (CISN). CISN was first established in 2007 as a result 
of the lack of interprofessional discussion at the national level. 
The former CSRT Director of Student Relations, Chantale 
Blanchard, was one of the founding members of CISN. This 

STUDENTS COLUMN

Taking Advantage of Training Now Ensures Patient Safety Awareness

Krystle Hong, BSc.

Director of Student Relations, CSRT Board of Directors

network of student representatives gives us a  
forum for open discussion and debate on various 
topics, including interprofessional education 
(IPE). If you have any questions about NaHSSA 
or CISN, please visit the website for more infor-
mation (www.nahssa.ca).

I understand that as students, you may not be 
concerned with the established curriculum when 
you are focusing on actually learning the mate-

rial. But, there are a few qualities that should be practiced in 
school to foster good practices for the future. I challenge you 
and your class to establish a “sense of collective efficacy”3 by 
following a few qualities as outlined by Baker et al (2003): 
(i) recognize and respect that team-based approaches will re-
sult in effective solving of complex problems, (ii) be adap-
tive and dynamic: use resources available, receive and provide 
constructive feedback, and be able to compensate for each 
other’s weaknesses. These qualities have been recognized in an 
“effective team” and to grasp these appreciations before begin-
ning our careers will only aid in climbing our steep learning 
curve.

In closing, I would like to emphasize the importance 
of appreciating and respecting our training and team-based 
approaches to problem-solving for assuring patient safety. If 
you have any questions or comments about patient safety or 
otherwise, please feel free to participate on our student LIST-
serve or send me an email through the CSRT website (www.
csrt.com).

On a completely separate note, we will be hosting our 
annual CSRT Education Conference and Trade Show in Que-
bec City, QC, from June 9-12, 2011. CSRT student members 
receive a discounted registration rate and will find this confer-
ence a valuable experience. The 2010 CSRT Education Con-
ference and Trade Show, in Newfoundland, was extremely in-
formative and I highly recommend students make an effort to 
participate in the upcoming conference. On-line conference 
registration will begin in the early spring. 

If you have any concerns, comments, or questions that 
you would like addressed, please feel free to email me or join 
us on the CSRT Facebook group. You, as a RT student of 
Canada, advise my direction for student participation on the 
national board. Please allow your voice to be heard. I look 
forward to seeing you all in Quebec City!

1 Ziv, A., Small, S.D., and P.R. Wolpe. 2000. Medical Teacher 22: 489-495. 
2 Ziv, A., Wolpe, P.R., Small, S.D., and S. Glick. 2003. Acad. Med 78: 783-788.  
3 Baker, D.P., Gustafson, S., Beaubien, J., Sales, E., and P. Barach. Medical Teamwork and Patient Safety:  
 The Evidence-Based Relationship. Rockville, MD: Center for Quality 
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Nous, les étudiants, nous faisons régulièrement 
rappeler que la sécurité des patients est de la plus 
haute importance dans les soins de santé. La forma-
tion et la préparation de notre stage et de l’exercice de 
notre profession se concentrent sur le fait d’offrir les 
meilleurs soins aux patients tout nous assurant que 
les patients demeurent hors de danger. Non seule-
ment devons-nous, en tant qu’étudiants, apprendre 
le protocole de chaque intervention, mais il devrait 
être de notre devoir de comprendre le protocole ac-
tuel et de vérifier s’il est approprié et sécuritaire. Il nous incombe 
d’adopter et de mettre en pratique les habiletés de pensée critique 
acquises au cours de notre stage de formation.

De nombreux établissements sont aux prises avec la ques-
tion de l’élaboration du programme lorsqu’il s’agit de former des 
professionnels de la santé à la réalité des soins. Un des objectifs de 
l’enseignement est d’assurer « la réduction du risque par la forma-
tion »1. La formation par simulation a longtemps été employée 
dans l’aviation pour réduire les accidents d’origine humaine. La 
technique est relativement nouvelle en formation médicale. Plu-
sieurs efforts de recherche ont été consacrés à l’utilisation de man-
nequins de simulation et de salles pour la formation des étudiants 
et pour les professionnels d’expérience toujours en exercice. Cer-
tains auteurs ont même osé déclarer que la formation médicale 
axée sur la simulation est une nécessité éthique2. Ceci nous per-
met d’apprendre sans devoir abuser d’un patient vulnérable. Les 
simulations ne doivent pas remplacer les rencontres de patients 
réels, mais elles nous permettent de nous préparer à offrir des 
soins de santé sécuritaires et de qualité aux véritables patients. 

Nous devons, d’un point de vue éthique, profiter de cette 
ressource. Les simulations nous permettent d’apprendre grâce 
à une approche collective ou individuelle les interactions entre 
le patient et le professionnel traitant. Peu importe le degré de 
réalisme, nous devrions toujours comprendre que chaque simula-
tion doit être abordée en respectant son importance pour notre 
apprentissage.

Une approche collective aux soins de santé est un autre 
facteur permettant d’améliorer les soins du patient. En tant que 
futurs thérapeutes respiratoires, nous devons reconnaître les au-
tres professions de la santé qui participeront au traitement et à la 
rémis-sion du patient. En tant qu’administratrice de la SCTR, 
je participe également, avec l’Association des étudiants des sci-
ences de la santé du Canada (AÉSSC), au Canadian Interprofes-
sional Students Network (CISN). Le CISN a été créé en 2007 
à cause du manque de discussion interprofessionnelle à l’échelle 
nationale. Chantale Blanchard, l’ancienne directrice des relations 

étudiantes de la SCTR, faisait partie des membres 
fondateurs du CISN. Ce réseau de représentants 
étudiants nous offre une tribune de discus-sion ou-
verte et de débats sur différents sujets, dont la for-
mation interprofessionnelle (FIP). Pour toute ques-
tion sur l’AÉSSC ou sur le CISN, veuillez consulter 
le site Web au www.nahssa.ca.

Je comprends qu’en tant qu’étudiants, vous ne 
vous préoccupez peut-être pas du curriculum établi 
lorsque vous vous concentrez sur l’apprentissage. 

Par contre, quelques qualités devraient être acquises en classe 
pour favoriser les bonnes pratiques pour l’avenir. Je vous invite 
donc, vous et votre classe, à établir une « apparence d’efficacité 
collective3 » en suivant quelques qualités décrites dans Baker et 
al (2003) : (i) reconnaître et respecter le fait que les approches 
collectives entraîneront une résolution efficace de problèmes 
complexes, (ii) faire preuve de souplesse et de dynamisme : se 
servir des res-sources disponibles, recevoir et formuler des com-
mentaires constructifs, et être en mesure de pallier aux faiblesses 
de chacun. Il a été reconnu que ces qualités appartiennent à une 
« équipe efficace » et le fait de les acquérir avant d’entreprendre 
notre carrière nous aidera à franchir la courbe ascendante de 
notre apprentissage.

Enfin, je désire souligner l’importance d’apprécier et de re-
specter nos approches axées sur la formation et sur la collabora-
tion dans la résolution des problèmes, dans le but de garantir la 
sécurité des patients. Pour toute question, tout commentaire sur 
la sécurité des patients ou autre, n’hésitez pas à participer à notre 
LISTserve des étudiants ou à me faire parvenir un courriel sur le 
site Web de la SCTR (www.csrt.com).

Dans un tout autre ordre d’idées, nous tiendrons notre 
Congrès éducatif annuel et salon professionnel à Québec, du 9 au 
12 juin 2011. Les membres étudiants de la SCTR bénéficieront 
d’un tarif d’inscription réduit et ce congrès représentera pour eux 
une expérience enrichissante. Le Congrès éducatif annuel et sa-
lon professionnel 2010 de la SCTR, à Terre-Neuve, s’est avéré 
très instructif et je recommande fortement aux étudiants de faire 
l’effort de participer à la prochaine édition. L’inscription en ligne 
sera ouverte au début du printemps. 

Pour toute question, tout commentaire, toute inquiétude, 
n’hésitez pas à me faire parvenir un courriel ou à vous inscrire 
au groupe Facebook de la SCTR. À titre d’étudiant en TR du 
Canada, vous m’indiquez la voie à suivre pour favoriser la partici-
pation des étudiants au conseil national. Faites-vous entendre. Je 
vous donne rendez-vous à Québec!

CHRONIQUE DES ÉTUDIANTS

Profiter de la formation garantit désormais une sensibilisation à la sécurité des patients

Krystle Hong, BSc.

Administratrice – Relations avec les étudiants – CA de la SCTR

1 Ziv, A., Small, S.D., and P.R. Wolpe. 2000. Medical Teacher 22: 489-495. 
2 Ziv, A., Wolpe, P.R., Small, S.D., and S. Glick. 2003. Acad. Med 78: 783-788.  
3 Baker, D.P., Gustafson, S., Beaubien, J., Sales, E., and P. Barach. Medical Teamwork and Patient Safety:  
 The Evidence-Based Relationship. Rockville, MD: Center for Quality 
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What is your definition of leadership?  
There are hundreds of definitions on leadership and you might 
have your own definition of leadership that works for you. Here 
is one that I found summarizes the definition of leadership well. 

“In its essence, leadership in an organizational role involves 
(1) establishing a clear vision, (2) sharing (communicating) that vi-
sion with others so that they will follow willingly, (3) providing the 
information, knowledge, and methods to realize that vision, and (4) 
coordinating and balancing the conflicting interests of all members 
or stakeholders. A leader comes to the forefront in case of crisis, and 
is able to think and act in creative ways in difficult situations. Un-
like management, leadership flows from the core of a personality and 
cannot be taught, although it may be learnt and may be enhanced 
through coaching or mentoring (business dictionary.com)”

What is leadership?
Some view leadership as a series of specific traits or characteris-
tics, others see it as certain skills and knowledge. And some think 
of leadership as a process which looks at social interaction and 
relationship. This is the idea that leadership is a type of relation-
ship that influences people in a certain direction. Many organiza-
tional leaders still view leadership as a set of specific traits, values, 
and beliefs. Beliefs are what we hold dear to us and are rooted 
deeply within us. Values are attitudes about the worth of people, 
concepts, or things. Skills are the knowledge and abilities that a 
person gains throughout life. Traits are distinguishing qualities 
or characteristics of a person, while character is the sum total of 
these traits. The more of these you display as a leader, the more 
your followers will believe and trust in you. One question are 
your beliefs/values aligned with your actions? “Character is not 
reflected by what we say, or even by what we intend, it is a reflection 
of what we do.” – Anonymous

So what traits would a perfect leader possess?  Courage, 
vision, wisdom, integrity, empathy, persistence, compassion, 
honesty, inspiring, commitment, intelligent, a servant’s heart, 
creativity, self-discipline, loyalty, confidence, outstanding deci-
sioning ability, a great strategic thinker, passion, a positive at-
titude, intelligence, humility, great communication skills, com-
mon sense, generosity, the ability to identify and develop great 
talent, creating a certainty of execution, attention to detail, faith, 
an active listener, a prolific learner, respect for others, excellent 
tactical capability, charisma, extreme focus, a high risk tolerance, 
a broad range of competencies, and the list goes on. 

The first place is to start is to invest in yourself and know 
yourself and seek self-improvement. In order to know yourself, 
you have to understand your be, know, and do, traits or attributes. 
Seeking self-improvement means continually understanding and 
strengthening your attributes which can change over time. Good 
leaders are continually working and studying to improve their 
leadership skills; they are NOT resting on their laurels. If you 
have the desire and willpower, you can become an effective lead-
er. Good leaders develop through a never ending process of self-

LEADERSHIP COLUMN

Leadership – What is All the Talk About?

Patty Wickson, RRT, Patient Care Manager ICU, Peter Lougheed Centre, Calgary AB

study, education, formal classes, training, experience, reflection, 
and interacting with others. 

“Essentially leadership is a function of knowing yourself, having 
a vision that is well communicated, building trust among colleagues, 
and taking effective action to realize your own leadership potential.” 
– Warren Bennis

There is no perfect leader - only the right leader for a given 
situation then you could say this is situational leadership. Really 
great leaders have the innate ability to call on the right skills in a 
contextually and environmentally appropriate fashion. No single 
leader can possess every needed attribute and each leader displays 
different traits and attributes. 

I really like the analogy used by 1000 Venture Group that 
summarizes 12 effective leadership roles and seems like a very 
foundational approach to leadership.

Visioning & Setting an example:
1. Create an inspiring vision and shared values
2. Lead change
3. Lead by example
4. Demonstrate confidence

Empowering & Energizing:
5. Inspire and energize people
6. Empower people
7. Communicate openly
8. Listen, support and help

Leading Team
9. Involve everyone, use team approach
10. coach, bring out the best in your people
11. Encourage group decision
12. Monitor progress, but don’t micromanage

What makes a person want to follow a leader? People want 
to be guided by those they respect and who have a clear sense of 
direction. To gain respect, they must be ethical. A sense of direc-
tion is achieved by conveying a strong vision of the future. 

“Managers are people who do things right, while leaders are 
people who do the right thing. - Warren Bennis

“The purpose of leadership is... to take a stand for what you 
believe and bring it into existence...” - Warren Bennis

So I have a question for you. What have you done for your-
self? A thought to leave you with - the six most important words: 
“I admit I made a mistake.”

The five most important words: “You did a good job.”
The four most important words: “What is your opinion.”
The three most important words: “If you please.”
The two most important words: “Thank you,”
The one most important word: “We”
The least most important word: “I”
Author unknown



CANADIAN JOURNAL OF RESPIRATORY THERAPY
JOURNAL CANADIEN DE LA THÉRAPIE RESPIRATOIRE

WINTER | HIVER 2010
VOLUME | NUMÉRO 46.4

49

Quelle est votre définition du leadership?  
Il y a des centaines de définitions du leadership, et vous en avez 
probablement une qui vous convient. En voici une qui, selon moi, 
résume bien cette notion.

« Essentiellement, le leadership au sein d’une organisation, c’est : 
1) établir une vision claire, 2) communiquer cette vision pour obtenir 
l’adhésion, 3) fournir l’information, les connaissances et les moyens qui 
permettront de réaliser cette vision, et 4) coordonner et équilibrer les 
intérêts divergents de tous les intervenants. Le leader est en première 
ligne dans les moments de crise et peut penser et agir de façon créative 
dans les situations difficiles. Contrairement aux qualités de gestion-
naire, le leadership tient à l’essence même de la personnalité et ne peut 
être enseigné, mais il peut être appris et amélioré par la supervision ou 
le mentorat. » [Traduction]
(businessdictionary.com]

En quoi consiste le leadership? 
Pour certains, le leadership est une série de traits ou de 

caractères particuliers; d’autres le voient comme un ensemble 
d’habiletés et de connaissances. D’autres encore voient le leadership 
comme un processus qui se rapporte aux interactions entre les 
personnes. C’est l’idée selon laquelle le leadership est un type de 
relation qui oriente les gens dans une certaine direction. Plusieurs 
chefs d’organisation sont toujours convaincus que le leadership est 
un ensemble de caractéristiques, de valeurs et de croyances par-
ticulières. Les croyances sont ce que nous chérissons et ce qui 
est enraciné au plus profond de notre être. Les valeurs sont des  
attitudes quant à la valeur des gens, des concepts ou des choses. 
Les habiletés sont les connaissances et les compétences qu’une 
personne acquiert tout au long de sa vie. Les caractéristiques 
sont les qualités ou particularités distinctives d’une personne,  
tandis que le caractère est la somme de ces caractéristiques. Plus 
vous en faites montre à titre de leader, plus vos subalternes croiront 
en vous et vous feront confiance. Une question : vos croyances et 
vos valeurs se reflètent elles dans vos actions? « Le caractère ne se 
reflète pas dans nos paroles, ni même dans nos intentions; il est un 
reflet de nos actions. » [Traduction] – Anonyme

Donc, quelles sont les caractéristiques du leader parfait?  
Le courage, la vision, l’intelligence, l’intégrité, l’empathie, la  
persistance, la compassion, l’honnêteté, l’inspiration, la volonté, 
le dé-vouement, la créativité, l’autodiscipline, la loyauté, la con-
fiance, d’excellentes capacités décisionnelles, être un stratège, être 
passionné, avoir une attitude positive, l’intelligence, l’humilité, de 
bonnes capacités de communiquer, du bon sens, de la générosité, la 
capacité de découvrir et de faire fleurir le talent, créer la certitude 
d’exécution, le souci du détail, la conviction, l’écoute active, le be-
soin constant d’apprendre, le respect d’autrui, d’excellentes capaci-
tés tactiques, le charisme, une excellente capacité de concentration, 
une grande tolérance au risque, un vaste éventail de compétences, 
et la liste continue...

Tout d’abord, il faut investir dans soi-même, se connaître, 
et chercher constamment à s’améliorer. Pour se connaître, il faut  
connaître ses traits ou attributs (être, savoir, et faire). Pour 
s’améliorer, il faut constamment connaître et renforcer ses attributs, 

CHRONIQUE DE LA DIRECTION

Le leadership – Qu’est-ce que c’est au juste?

Patty Wickson, TRA, Directrice des soins aux patients, USI, Peter Lougheed Centre, Calgary (Alb.)

qui peuvent évoluer au fil du temps. Les bons leaders travaillent et 
étudient continuellement en vue d’améliorer leurs compétences en 
leadership; ils NE SE REPOSENT PAS sur leurs lauriers. Qui-
conque en a la volonté peut devenir un leader efficace. Les bons 
leaders se développent selon un processus continu d’introspection, 
de formation, de cours, d’entraînement, d’expérience, de réflexion 
et d’interaction avec les autres.

« Essentiellement, le leadership est la connaissance de soi, 
le fait d’avoir une vision qui est bien transmise, le fait de bâtir la  
confiance parmi les collègues et d’agir efficacement pour réaliser 
son propre potentiel de leader. » – Warren Bennis

Le leader parfait est une utopie. Il peut exister un bon  
leader seulement dans une situation donnée. On peut alors parler 
de leadership situationnel. Les vrais bons leaders ont la capacité 
innée de faire appel aux bonnes habiletés nécessaires d’une manière 
appropriée au contexte et à l’environnement. Aucun leader ne peut 
posséder tous les attributs nécessaires; chaque leader possède des 
caractéristiques et des attributs qui lui sont propres.

J’aime beaucoup l’analogie employée par le 1000 Venture 
Group, qui résume douze rôles du leader efficace et qui semble être 
une approche très fondamentale du leadership.

Avoir une vision et montrer l’exemple
1. Créer une vision inspirante et établir les valeurs partagées
2. Diriger le changement
3. Montrer l’exemple
4. Manifester de la confiance

Habiliter les gens et stimuler leur énergie
5. Inspirer les gens et stimuler leur énergie
6. Habiliter les gens
7. Communiquer ouvertement
8. Écouter, soutenir et aider

Diriger l’équipe
9. Faire appel à tous, opter pour la collégialité
10. Guider, tirer le meilleur de chacun
11. Encourager les décisions collectives
12. Faire le suivi, mais sans gérer les moindres détails

Qu’est-ce qui fait qu’une personne désire suivre un leader? Les 
gens veulent être guidés par ceux qu’ils respectent et qui ont un sens 
aigu du leadership. Le respect s’obtient par l’éthique. L’on sait où 
l’on va quand on a une vision claire de l’avenir. 

« Les gestionnaires font bien les choses, les leaders font les 
bonnes choses. »  – Warren Bennis

« L’objet du leadership, c’est se battre pour ses convictions et 
les concrétiser ...»  – Warren Bennis

« Un leader est une personne qui exerce une forte influence 
sur les pensées, les sentiments ou les comportements d’un grand 
nombre de personnes. »  – Howard Gardnert 

« Le leadership, c’est l’art d’influencer et de diriger les gens 
de façon à gagner leur obéissance, leur confiance, leur respect et 
leur franche coopération afin d’atteindre des objectifs communs »   
– US Air Force

Donc, j’ai une question... Qu’avez-vous fait pour vous même?
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A hospitalized patient receiving high flow oxygen returns 
to a medical ward after a procedure, desaturates rapidly 
and suffers a cardiac arrest.  It is later discovered that 

during the transfer the patient had mistakenly been switched 
to medical air rather than oxygen. To make it safer for future 
patients should the respiratory therapist or nurse who mis-
took medical air for oxygen be punished and/or given more 
education? Or should the equipment / environment be rede-
signed so as to substantially reduce the likelihood of a similar 
error happening in the future? 

Ten years ago the Institute of Medicine (IOM) in the 
United States turned the spotlight on patient safety with its 
publication ‘To Err is Human’1 that described the extent to 
which patients were being harmed rather than helped by 
the healthcare system. Similar research findings from other 
countries confirm that the situation is not just a United States 
phenomenon2. The Canadian Adverse Events Study reported 
that 7.5% of patients hospitalized in Canada were harmed by 
failures of healthcare delivery; about one-third of these events 
were judged to have been ‘preventable’.2

In response to the IOM report, the patient safety ‘move-
ment’ was revitalized and spawned numerous initiatives to 
address this apparently overwhelming issue that touches all 
healthcare providers and many patients.  Ten years later, it 
is hard to know if patients are safer because of challenges in 
our ability to consistently measure and monitor the status  
of healthcare safety. However, governments, regulators, 
healthcare delivery organizations, the professions, and several 
Canadian agencies continue to focus on the issue of health-
care quality and safety.

A prerequisite for safer healthcare is understanding why 
bad things happen in complex systems. James Reason, a  
human-factors expert, proposes two models to explain how 
accidents (in industry) or adverse events (in healthcare),  
occur. 3  The ‘person model’ focuses on the unsafe acts (er-
rors and procedural violations ) that people at the ‘sharp end’  
commit and views these as occurring because of aberrant men-
tal processes (e.g. forgetfulness, recklessness, inattention etc.).  
In contrast the basic premise underlying the ‘system model’ is 
that humans are fallible and errors are to be expected; as such 
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PATIENT SAFETY EDUCATION

A tipping point for improving health system safety 

D. Ward Flemons MD, FRCPC

Professor of Medicine, University of Calgary

Dale Wright BSP, MSc, MDEC

Quality & Safety Initiatives Lead, Health Quality Council of Alberta

the focus is much less on the individual who committed an 
error and more on the underlying system factors (e.g. equip-
ment, physical environment, organizational policies / proce-
dures) that lead to ‘error traps’. 3

A paradigm shift from a person-focused view of patient 
safety to a more integrated system view that considers both 
system and individual contributions to how accidents happen 
is needed to ensure that effective, sustained improvements 
in healthcare quality and safety are made. This requires a 
change in the way healthcare professionals are educated about 
patient safety. Currently education of healthcare workers at 
both the undergraduate level and in the workplace is focused 
on their individual responsibility to provide competent, safe 
care. There is little or no training on how system factors in-
fluence an individual’s ability to provide safe care, how to  
design safer systems of care delivery, what individuals can do to  
provide safer care, or how to respond effectively when things do  
go wrong.  

The Health Quality Council of Alberta (HQCA) has 
launched an ambitious project to support educators in help-
ing healthcare professionals make the transition to a systems 
view of patient safety. The “Blueprint for Patient Safety  
Education in Alberta Project” (BP) aims to identify key  
consistent messages related to patient safety that should be 
incorporated into educational programs at all levels (under-
graduate, post-graduate, workplace learning) for all healthcare 
workers (support staff, frontline care providers, managers,  
senior executives and board members). Learning topics for 
the project follow a patient safety and quality framework  
that is based on a healthcare encounter model of safety and 
quality.4 This model is an evolution of a healthcare human-
factors model described by Davies5 that was adapted from  
industrial models created by Reason6 and by Helmreich7. 

The Blueprint Project’s 27 learning topics are organized 
into five major concepts: 
1) Patient safety principles 
2) Leadership 
3) Designing healthcare to achieve optimal outcomes for patients 
4) Delivery of optimal care 
5) Responding when outcome and delivery are not optimal 
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For each of the 27 topics, foundational learning  
objectives (the key consistent messages) that are necessary for 
all healthcare workers to effectively incorporate the systems 
view of patient safety into their work are being identified. A 
“learning outcomes matrix” for each topic will show how the 
thoughts and actions of different healthcare provider roles  
reflect the knowledge (what), skills (how) and attitudes (why) 
of a systems orientation to patient safety – in essence, what it 
looks like to “walk the talk” about patient safety at each level 
of the organization.  

The BP project is a work in progress. To date, six  
patient safety principles that define the basic requirements 
for safe healthcare have been described4 and the key messages 
and learning outcomes matrix have been developed for each:  
1) patient engagement; 2) respectful, transparent relation-
ships; 3) recognition that healthcare is a complex system;  
4) the need for a just and trusting culture; 5) appropriate  
accountability / responsibility at all levels of the system; and  
6) the requirement for continuous learning and improvement. 

Although the BP project is not expected to be completed 
until 2012, educators can begin to use some of the products 
of the project now to start their personal paradigm shift from 
a person-focused to a system-oriented view of patient safety*. 
By incorporating concepts and learning topics from the  
Blueprint Project into the curricula for healthcare providers, 
educators can be the tipping point that will influence the way 
a new generation of healthcare providers, including respira-
tory therapists, provide high quality, safe care for their pa-
tients. Ten years from now, through the efforts of educators 
today, it may be possible to show tangible improvements in 
patient safety. 
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A près une intervention, un patient sous oxygénothérapie 
à haut débit est ramené à l’unité médicale de l’hôpital. 
Très vite, il subit une désaturation, puis un arrêt 

cardiaque. On découvrira plus tard que durant le transfert, 
quelqu’un a fait l’erreur de remplacer l’oxygène du patient par 
de l’air médical. Pour assurer la sécurité des futurs patients, 
faut-il punir ou éduquer l’inhalothérapeute ou l’infirmière qui 
a confondu l’air médical et l’oxygène? Faut-il plutôt repenser 
l’équipement ou l’aménagement des lieux de façon à réduire 
substantiellement le risque de répéter une telle erreur? 

Il y a dix ans, l’Institute of Medicine (IOM) des  
États-Unis a soulevé la question de la sécurité des patients 
en publiant « To Err is Human »1 (L’erreur est humaine), un 
document qui explique dans quelle mesure le système de soins 
de santé nuit aux patients au lieu de les aider. Les résultats 
d’études effectuées ailleurs dans le monde confirment qu’il ne 
s’agit pas d’un phénomène exclusivement américain2. D’après 
« The Canadian Adverse Events Study » (Étude canadienne 
sur les événements indésirables), 7,5 % des patients hospi-
talisés au Canada ont subi des préjudices par suite d’erreurs  
dans la prestation de soins de santé; environ le tiers de ces 
événements indésirables auraient pu être évités2.

Le rapport de l’IOM a redonné vie au mouvement de 
défense de la sécurité des patients, autour duquel bon nombre 
d’initiatives ont vu le jour, dans l’espoir de régler ce problème 
apparemment insurmontable, qui touche tous les fournis-
seurs de soins de santé et beaucoup de patients. Dix ans plus 
tard, nous avons tellement de mal à mesurer et à surveiller la  
sécurité des soins de santé de façon cohérente qu’il est dif-
ficile de savoir si les patients sont plus en sécurité qu’avant.  
Cependant, les gouvernements, les autorités de réglemen-
tation, les organisations de prestation de soins de santé, les  
professions et plusieurs organismes canadiens continuent de 
se pencher sur la question de la qualité et de la sécurité des 
soins de santé. 

Pour rehausser le caractère sécuritaire des soins de  
santé, il faut d’abord comprendre pourquoi des situations 
indésirables se produisent dans des systèmes complexes. 

James Reason, spécialiste des facteurs humains, propose deux 
modèles pour expliquer la façon dont les accidents (en milieu 
industriel) et les événements indésirables (dans les soins de 
santé) se produisent3. Le modèle « humain », axé sur les gestes 
dommageables (erreurs et violations de procédure) posés  
par le personnel de première ligne, considère que ces gestes  
résultent d’aberrations (p. ex. l’oubli, l’imprudence, 
l’inattention etc.). À l’opposé, le modèle « systémique » repose 
sur le principe de la faillibilité humaine; comme l’erreur est 
toujours à prévoir, le modèle accorde moins d’importance à 
la personne qui a commis l’erreur qu’aux facteurs systémiques 
sous-jacents (p. ex. l’équipement, le milieu physique, les  
politiques organisationnelles, les procédures) qui posent des  
« pièges à erreur »3.

Pour améliorer la qualité et la sécurité des soins de santé 
de façon efficace et durable, un changement de paradigme 
s’impose : il faut cesser de voir la sécurité des patients com-
me relevant uniquement de facteurs humains, et adopter 
une perspective systémique intégrée qui tient compte de la  
contribution des individus à la cause de l’accident, mais  
également de celle du système. Pour cela, il faut modifier 
la façon d’enseigner la sécurité des patients aux profession-
nels de la santé. Actuellement, la formation des travailleurs 
de la santé, au niveau universitaire comme en milieu de tra-
vail, porte essentiellement sur la responsabilité qui incombe à  
chacun de faire preuve de compétence et de précaution dans la 
prestation des soins. Aucune formation, ou presque, n’aborde 
l’influence des facteurs systémiques sur la capacité d’une  
personne d’administrer des soins de façon sécuritaire, la  
conception de systèmes de prestation de soins de santé à  
sécurité accrue, les mesures que chacun peut prendre pour  
améliorer la sécurité des soins qu’il administre, ou l’intervention 
efficace en cas de problème. 

Le Health Quality Council of Alberta (HQCA) a lancé 
un projet ambitieux pour soutenir les enseignants désireux 
d’aider les professionnels de la santé à adopter une nouvelle 
perspective systémique de la sécurité des patients. Le « Blue-
print for Patient Safety Education in Alberta Project » (Projet 
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de plan directeur pour la formation en sécurité des patients) 
vise à formuler des messages essentiels et cohérents sur la  
sécurité des patients, afin de les incorporer aux programmes 
de formation de tous les travailleurs de la santé (personnel de 
soutien, fournisseurs de soins de première ligne, gestionnaires, 
cadres supérieurs et membres des conseils d’administration), 
et ce à tous les niveaux (1er, 2e et 3e cycles universitaires, 
formation en milieu de travail). Les sujets d’apprentissage 
proposés s’inscrivent dans un cadre de sécurité des patients 
et de qualité des soins basé sur un modèle de rencontre axé 
sur la sécurité et la qualité des soins de santé4. Ce modèle  
découle du modèle de soins de santé axé sur les facteurs  
humains décrit par Davies5, lui-même adapté de modèles  
industriels créés par Reason6 et Helmreich7. 

Le projet de plan directeur comprend 27 sujets 
d’apprentissage, articulés autour de 5 grands concepts : 
1) les principes de la sécurité des patients 
2) le leadership; 
3) la conception de soins de santé en vue d’optimiser les  
 résultats pour les patients; 
4) la prestation de soins optimaux; 
5) l’intervention en cas d’insuffisance des résultats et  
 de la prestation.  

Pour chacun des 27 sujets, on a commencé à définir les 
objectifs d’apprentissage généraux (les messages cohérents) 
nécessaires pour que tous les travailleurs de la santé puissent 
incorporer efficacement une perspective systémique de la  
sécurité des patients à leur travail. Chaque sujet s’accompagnera 
d’une matrice de résultats d’apprentissage qui illustrera en 
quoi les pensées et les gestes des différents types de fournis-
seurs de soins de santé traduisent les connaissances (quoi), 
les compétences (comment) et les attitudes (pourquoi) d’une 
orientation systémique de la question de la sécurité des  
patients – essentiellement, le résultat d’une volonté de prêcher 
par l’exemple, à tous les niveaux de l’organisation, en matière 
de sécurité des patients. 

Le projet de plan directeur est toujours en chantier. 
Jusqu’à maintenant, on a formulé six principes de sécurité 
des patients pour définir les exigences de base qui assurent le  
caractère sécuritaire des soins de santé4 et élaboré les  
   messages essentiels et la matrice de résultats d’apprentissage 
pour chacun de ces principes : 1) la participation du patient; 
2) des relations marquées par le respect et la transparence; 
3) la reconnaissance de la complexité du système de soins 
de santé; 4) le besoin d’une culture juste, basée sur la confi-

ance; 5) la responsabilité et le devoir de rendre des comptes à 
tous les niveaux du système; 6) l’obligation d’apprentissage et 
d’amélioration continues. 

Même si on ne prévoit pas achever le projet de plan 
directeur avant 2012, les enseignants peuvent déjà utiliser 
quelques uns des produits élaborés pour amorcer leur pro-
pre changement de paradigme en vue d’en arriver à une 
perspective de la sécurité des patients axée non plus sur les 
personnes, mais sur le système*. En intégrant les concepts et 
les sujets d’apprentissage du projet de plan directeur dans les 
programmes de formation des fournisseurs de soins de santé, 
les enseignants peuvent servir de point charnière pour amener 
une nouvelle génération de professionnels de la santé, y com-
pris les inhalothérapeutes, à administrer des soins sécuritaires 
et de grande qualité à leurs patients. Dans dix ans, grâce aux 
efforts des enseignants d’aujourd’hui, on pourrait enfin voir 
une amélioration notable de la sécurité des patients.
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OBJECTIVES
We explored characteristics of in-hospital care and treatment 
of immigrant patients to better understand the processes un-
derlying ethnic disparities in patient safety. 

METHODS
We conducted semistructured interviews with care providers 
regarding patient safety events involving immigrant patients 
in in-hospital medical care and treatment, for a total of 30 
cases. Interviews were transcribed and qualitatively analyzed 
with a framework method.

RESULTS
Three key patterns were identified from the analysis. Patient 
safety events occur because of (1) inappropriate responses  
by health care providers to objective characteristics of immi-
grant patients, such as low Dutch language proficiency, lack of 
health insurance, or genetic conditions; (2) misunderstandings 
between patients and care providers because of differences in 

ABSTRACTS OF CURRENT LITERATURE

illness perceptions and expectations about care and treatment; 
and (3) inappropriate care because of providers’ prejudices 

against or stereotypical ideas regarding immigrant patients. 

CONCLUSIONS

Our findings suggest that organizational and health  
professional practices contribute to the higher risk of patient 
safety events. Descriptive epidemiological research is needed 
to explore the impact of the 3 patterns on patient safety. 
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ABSTRACT 
OBJECTIVE 

The objective of this study was to investigate the associa-
tion between 11 patient safety culture dimensions and the  
implementation of 7 organizational patient safety defences. 

Design Data were gathered within a cross-sectional, retro-
spective survey. 

Setting Emergency departments (EDs) in the Netherlands. 

Participants Thirty-three EDs of non-academic hospitals, which 
belong to the clientele of Dutch largest medical liability insurer. 
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Main Outcome Measures Implementation of the separate 
organizational patient safety defences (0 = insufficient/ 
sufficient, 1 = good). 

RESULTS
Analyses showed that several culture dimensions were nega-
tively or positively associated with the implementation of the 
patient safety defences. A culture in which hospital handoffs 
and transitions were perceived adequate was related to less fre-
quent implementation of four of seven organizational patient 
safety defences, whereas a culture with well-perceived hospital 
management support for patient safety predicted more fre-
quent implementation of four of seven organizational patient 
safety defences. 

CONCLUSIONS
Results suggest that well-perceived culture dimensions might 
inhibit improvements by lack of a sense of urgency as well as 
facilitate improvements by inducing feelings of support for 
organizational changes and improvements. The influence of 
patient safety culture appeared to be not always as straightfor-
ward as it seems to be in advance.

KEY WORDS
emergency care, patient safety, safety management, organiza-
tional culture, safety defences 
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ABSTRACT 
OBJECTIVE

To examine the impact of billing and clinical data extracted 
from an electronic medical record system on the calculation 
of an adverse drug event (ADE) quality measure approved for 
use in The Joint Commission’s ORYX program, a mandatory 
national hospital quality reporting system. 

DESIGN 
The Child Health Corporation of America’s “Use of Rescue 
Agents—ADE Trigger” quality measure uses medication 
billing data contained in the Pediatric Health Information 
Systems (PHIS) data warehouse to create The Joint Com-
mission-approved quality measure. Using a similar query, we  
calculated the quality measure using PHIS plus four data 
sources extracted from our electronic medical record (EMR) 
system: medications charged, medication orders placed,  
medication orders with associated charges (orders charged), 
and medications administered. 

MEASUREMENTS 
Inclusion and exclusion criteria were identical for all queries. 
Denominators and numerators were calculated using the 
five data sets. The reported quality measure is the ADE rate  
(numerator/denominator). 

RESULTS 
Significant differences in denominators, numerators, and rates 
were calculated from different data sources within a single  
institution’s EMR. Differences were due to both common 
clinical practices that may be similar across institutions and 
unique workflow practices not likely to be present at any 
other institution. The magnitude of the differences would 
significantly alter the national comparative ranking of our  
institution compared to other PHIS institutions. 

CONCLUSIONS 
More detailed clinical information may result in quality mea-
sures that are not comparable across institutions due insti-
tution-specific workflow, differences that are exposed using 
EMR-derived data. 
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BACKGROUND
Communication between hospital providers and primary 
care physicians at the time of hospital discharge is necessary 
for optimal patient care and safety. Content of the inpatient 
discharge summary (DS) is not uniformly addressed by resi-
dency programs. 

OBJECTIVE
To improve DSs quality through a brief educational intervention

METHODS 
We prospectively enrolled interns (first-year pediatric residents 
[PL1s]) in an educational intervention that consisted of a 
group session in which components of a high-quality DS were 
taught and a subsequent brief small-group session in which 
key components with distribution of a reminder card were 
reiterated. Six key components were identified: diagnosis; 
timely completion; pending laboratory work/studies; medica-
tions; length  3 pages; and discharge weight. DSs prepared by 
PL1s before and after the small-group session were objectively 
scored by blinded reviewers on the basis of how many DS 
components they contained (maximum score: 6). Scores were 
compared with historical controls of PL1s from the previous 
year. Audit scores were analyzed by using a mixed-effects  
linear regression model. 

RESULTS 
Sixty-four PL1s were enrolled in the study; 477 DSs were 
scored. Mean score before the small-group reminder session 
was 3.6 in both groups. In mixed-effects models, scores in the 
intervention group increased by 0.56 points (P = .002) and 
DSs incorporating at least 5 of 6 components increased from 
22% to 41% (P < .001) after the small-group session, whereas 
the control group’s scores were unchanged. 

CONCLUSION 
A brief, low-intensity educational intervention can improve 
quality of discharge communication and be incorporated into 
residency training. Electronic templates should incorporate 
prompts for key components of a DS. 

Key Words: discharge summary • hospital discharge summary • 
discharge planning • residency training • copy and paste •  
communication • resident education • electronic medical record 
• educational intervention 

Abbreviations: PCP = primary care physician • DS = dis-
charge summary • EMR = electronic medical record • PL1 = 
first-year pediatric resident 
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ABSTRACT 
OBJECTIVE 

The objective of this study was to investigate the association 
between 11 patient safety culture dimensions and the imple-
mentation of 7 organizational patient safety defences. 

Design Data were gathered within a cross-sectional, retro-
spective survey. 

Setting Emergency departments (EDs) in the Netherlands. 
Participants Thirty-three EDs of non-academic hospitals, 
which belong to the clientele of Dutch largest medical li-
ability insurer. 

Main Outcome Measures Implementation of the separate 
organizational patient safety defences (0 = insufficient/suf-
ficient, 1 = good). 

RESULTS
Analyses showed that several culture dimensions were nega-
tively or positively associated with the implementation of the 
patient safety defences. A culture in which hospital handoffs 
and transitions were perceived adequate was related to less 
frequent implementation of four of seven organizational pa-
tient safety defences, whereas a culture with well-perceived 
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hospital management support for patient safety predicted 
more frequent implementation of four of seven organizational 
patient safety defences. 

CONCLUSIONS 
Results suggest that well-perceived culture dimensions might 
inhibit improvements by lack of a sense of urgency as well as 
facilitate improvements by inducing feelings of support for 
organizational changes and improvements. The influence of 
patient safety culture appeared to be not always as straightfor-
ward as it seems to be in advance. 
Keywords: emergency care patient safety, safety management  
organizational culture, safety defences 
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ABSTRACT
Objective Safety culture may influence patient outcomes, but 
evidence is limited. We sought to determine if intensive care 
unit (ICU) safety culture is independently associated with 
outcomes. 

Design Cohort study combining safety culture survey data 
with the Project IMPACT Critical Care Medicine (PICCM) 
clinical database. 

Setting Thirty ICUs participating in the PICCM database. 
Participants A total of 65 978 patients admitted January 
2001–March 2005. 

Interventions None. 

Main outcome measures Hospital mortality and length of 
stay (LOS). 

METHODS 
From December 2003 to April 2004, we surveyed study ICUs 
using the Safety Attitudes Questionnaire-ICU version, a  
validated instrument that assesses safety culture across six  
factors. We calculated factor mean and percent-positive scores 
(% respondents with mean score ≥75 on a 0–100 scale) for 
each ICU, and generated case-mix adjusted, patient-level, 
ICU-clustered regression analyses to determine the indepen-
dent association of safety culture and outcome. 

RESULTS 
We achieved a 47.9% response (2103 of 4373 ICU personnel). 
Culture scores were mostly low to moderate and varied across 
ICUs (range: 13–88, percent-positive scores). After adjust-
ment for patient, hospital and ICU characteristics, for every 
10% decrease in ICU perceptions of management percent-
positive score, the odds ratio for hospital mortality was 1.24 
(95% CI: 1.07–1.44; P = 0.005). For every 10% decrease 
in ICU safety climate percent-positive score, LOS increased 
15% (95% CI: 1−30%; P = 0.03). Sensitivity analyses for 
non-response bias consistently associated safety climate with 
outcome, but also yielded some counterintuitive results. 

CONCLUSION 
In a multicenter study conducted in the USA, perceptions of 
management and safety climate were moderately associated 
with outcomes. Future work should further develop methods 
of assessing safety culture and association with outcomes. 
Keywords: safety culture, patient safety, human resources,  
patient outcomes,  intensive care 
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OBJECTIFS
Nous avons examiné les caractéristiques des soins et des traite-
ments à l’hôpital de patients immigrants afin de mieux com-
prendre les processus sous-jacents aux disparités ethniques 
dans la sécurité des patients.

MÉTHODES
Nous avons mené des entrevues semi-directives avec des 
fournisseurs de soins relativement à des événements liés à 
la sécurité des patients immigrants recevant des soins et des 
traitements médicaux à l’hôpital, pour un total de 30 cas. Les 
entrevues ont été transcrites et analysées au plan qualitatif à 
l’aide d’un cadre de travail.

RÉSULTATS
Trois tendances clés ont été tirées de cette analyse. Les événe-
ments liés à la sécurité des patients se produisent en raison 
1) des réactions inappropriés de la part des fournisseurs de 
soins de santé aux caractéristiques objectives des patients im-
migrants, telles que leur peu de connaissance du néerlandais, 

le manque d’assurance-santé ou les conditions génétiques, 2) 
de l’incompréhensions entre les patients et les fournisseurs de 
soins en raison de différences de perceptions de la maladie 
et des attentes à l’égard des soins et des traitements, 3) de 
soins inappropriés attribuables aux préjugés des fournisseurs à 
l’égard  d’idées stéréotypées relativement aux patients.  

CONCLUSIONS
Nos constatations portent à croire que les pratiques des or-
ganisations et des professionnels de la santé contribuent à un 
risque plus élevé d’événements liés à la sécurité des patients. 
On doit effectuer une recherche épidémiologique descriptive 
pour examiner les répercussions de ces trois tendances sur la 
sécurité des patients.. 

The relationship between patient safety culture and 
the implementation of organizational patient safety 

defences at emergency departments 
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EXTRAIT  
OBJECTIF  

Cette étude avait pour objectif de vérifier le lien entre onze 
dimensions de la culture de sécurité des patients et la mise 
en œuvre de sept défenses organisationnelles de la sécurité 
des patients.  Des données de conception ont été recueillies 
dans une enquête rétrospective en coupe. Milieu : Services 
d’urgence aux Pays-Bas. Participants : 33 services d’urgence 
d’hôpitaux non universitaires qui appartiennent à la clientèle 
de l’assureur en responsabilité médicale hollandais le plus 
important. Principal résultat : mesure la mise en œuvre des 
défenses organisationnelles distinctes de la sécurité des pa-
tients (0 = insuffisante/suffisante, 1 = bonne). 

RÉSUMÉS D’ARTICLES RÉCENTS
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RÉSULTATS 
Les analyses ont révélé que plusieurs dimensions des cultures 
étaient négativement ou positivement liées à la mise en œu-
vre des défenses de la sécurité des patients. Une culture dans 
laquelle les transferts et les transitions des hôpitaux étaient 
perçues comme étant adéquats était liée à une mise en œu-
vre moins fréquente de quatre des sept défenses organisation-
nelles de la sécurité des patients, tandis qu’une culture qui 
avait une perception positive du soutien de la direction de 
l’hôpital de la sécurité des patients prédisait une mise en œu-
vre plus fréquente de quatre sur sept de ces défenses. 

CONCLUSIONS 
Les résultats donnent à penser que les dimensions d’une cul-
ture bien perçue pourraient inhiber les améliorations en rai-

son de l’absence d’un sens d’urgence de même que faciliter les 
améliorations en  incitant des sentiments de soutien pour les 
changements et les améliorations organisationnels. L’influence 
de la culture de sécurité des patients n’a pas semblé toujours 
aussi nette qu’elle le semblait au départ.

MOTS CLÉS
Soins d’urgence, sécurité du patient, gestion de la sécurité, 
culture organisationnelle, défenses de la sécurité 
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DIRECTED READING ARTICLE ANSWERS

1. In Reason’s accident model (the Swiss Cheese Model), terms 
have shifted from ‘latent failures’ to ‘latent conditions’, 
that is,  those factors that exist within the system, which 
influence the actions, behaviors, and decision-making of 
front line staff.  Also, the use of certain terms has changed 
from the frequent use of “blame” to “blame-free”, and more 
recently, to “non-punitive”.

2. Individuals working in the field of RT have gone from being 
called Oxygen-tank Technicians, Inhalation Therapists, and 
Respiratory Technicians, to (finally) Respiratory Therapists.

3. There are two commonly recognized approaches as to how 
unsafe acts occur - the system approach and the person 
approach.  In his latest book, Reason also describes two 
additional views (models) – the plague (or defect) model 
and the legal model [8].

4. Reason described this awakening as having occurred in 
Quadrant A.  During this phase there was an increasingly 
greater awareness of the issue of patient safety than in 
the past.  This increased awareness was demonstrated by 
an obvious increase in the number of articles and books 
published on the topic of patient safety.  Reporting 
systems were recognized as being an important part of an 
organization’s safety management system as a way to help 
identify safety hazards.

5. There are three: the ‘normalization of deviance’, ‘doing too 
much with too little’, and ‘forgetting to be afraid’. These 
pathologies are found in Quadrant C of Reason’s Human as 
Hazard / Human as Hero model.

6. These two ‘solutions’ often bypass system defences and 
safeguards, as well as hiding system deficiencies from 
managers and high-level decision-makers.  Safety hazards 
often exist across an entire organization, and may even be 
found throughout the wider healthcare system. By relying 
on local fixes, workers come to reply on non-standard 
practices. In addition, the underlying hazards are not 
properly addressed through more effective changes at the 
foundational level of the Structure of the organization (i.e., 
forcing functions).

7. In his latest book, Reason describes a case where a patient 
received a fatal intrathecal injection of vincristine [8]. 
Reason  described the many factors, both at the system 
and individual levels, that came together to result in this 
event, including how numerous staff broke procedures 
in an attempt to be helpful. In a more respiratory-related 
example, medical air flowmeters were brought back into 
service, despite policy against doing so. Often, this occurred 
in situations where staff had the best of intentions and were 
trying to be helpful, for example, using the ‘outlawed’ air 
flowmeter because they were unable to find a compressor to 
deliver an aerosol treatment in a timely manner.

8. In Quadrant D, Reason described the pendulum as swinging 
to the human as hazard extreme.  Improvement efforts 
will be targeted at reducing the freedom and autonomy 
of healthcare providers. Automation is seen as a way to 
take “fallible human beings out of the control loop” [8].  
Procedures and protocols will also be used as a mechanism 
to make patients safer by limiting behaviours; as a result, 
individual autonomy will be decreased.

9. Each organization (and different areas within an 
organization) have implemented numerous changes in 
an attempt to address A-OM. Examples include:  hand-
lettered signs to identify medical air vs. oxygen outlets; 
standardized, pre-printed labels attached to air flowmeters; 
education and training about oxygen therapy; policies & 
procedures; constraining use of medical air in certain specific 
situations or on specific units; use of air flowmeters that are 
visually different than oxygen; and completely removing air 
flowmeters from use.  In this article, we map some of these 
changes to the cycle of improvement in Reason’s Human as 
Hazard /Human as Hero model.

10. With each cycle, there will be a decrease in variability. 
There will also be a reduction in the degree that the hero-
hazard pendulum swings. Healthcare will gain further 
understanding about safety hazards as it goes through these 
cycles.  








