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Glossary 

Adverse event: any unintentional injury or complication that arises from health care 

management rather that patients’ underlying disease and results in disability, death 

or prolonged hospital stay (Wilson et al., 1995). 

Intensive Care Unit: A specially staffed and equipped hospital ward with advanced 

technologies, dedicated to the management of patients with life-threatening illness, 

injuries, and complications (Chan et al., 2009, p.297). An ICU can be further defined 

according to the exact level of care provided. The Joint Faculty of Intensive Care 

Medicine (2011) provides the following defining criteria: 

 Level I: 

 A unit capable of providing immediate resuscitation and short 

term cardio-respiratory support for critically ill patients. 

 It will also have a major role in monitoring and prevention of 

complications in ‘at risk’ medical and surgical patients. 

 It must be capable of providing mechanical ventilation and 

simple invasive cardiovascular monitoring for a period of at least 

several hours. 

 Patients admitted to the unit must be referred to the Medical 

Director of the unit or the specialist taking responsibility for the 

unit at the time of admission. 

Level II: 

 A unit capable of providing a high standard of general intensive 

care, including complex multi-system life support, which 

supports the hospital’s delineated responsibilities. 

 It should be capable of providing mechanical ventilation, renal 

replacement therapy and invasive cardiovascular monitoring for 

a period of at least several days. 

 Patients admitted to the unit must be referred for management 

to the attending intensive care specialist. 

 



 

iv 
 

Level III: 

 A tertiary referral unit for intensive care patients, capable of 

providing comprehensive critical care including complex multi-

system life support for an indefinite period. 

 Patients admitted to the unit must be referred for management 

to the attending intensive care specialist. 

 

ICU Liaison Nurse: A nurse whose major responsibilities are to facilitate ICU patient 

discharge, follow up, assess and support, manage unstable patients in ward areas, 

and provide a critical care resource for ward staff (Endacott et al., 2010). 

ICU readmission: A second admission to Intensive Care during the same hospital 

stay (Campbell et al., 2008). 

Post-ICU adverse event: An adverse event occurring after ICU discharge and 

before hospital discharge. 
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Abstract 

Background 

An adverse medical event is any unintended injury or complication that arises from 

health care management rather than the patient’s underlying disease, and results in 

disability, death or a prolonged hospital stay. Unfortunately, these events occur 

frequently across the care continuum including in patients recently discharged from 

Intensive Care Units (ICU). Currently there is limited understanding of adverse 

events in hospitalised post-ICU patients. Given the significant costs, consequences 

and preventability of these events, greater understanding of post-ICU adverse 

events is needed. 

Aims 

This research program aimed to further the understanding of post-ICU adverse 

events occurring before hospital discharge. Specifically, the research program: 

examined factors associated with ICU readmission; determined collective expert 

opinion of factors associated with in-hospital post-ICU adverse events; and 

prospectively validated factors associated with in-hospital post-ICU adverse events. 

Methods 

The research program was conducted in three phases using a mixed methods 

design. The program included interviews with nursing staff, an online survey of ICU 

Liaison Nurses, and a prospective, clinical validation study. Reason’s accident 

causation model was used as a guiding conceptual framework, promoting a focus on 

factors associated with adverse events rather than simply blaming the individuals 

involved.  

Results 

Phase I of the research program, a qualitative study, involved interviews with 21 

nursing staff who had cared for patients readmitted to ICU. Five key factors 

associated with readmission were identified: 1) premature ICU discharge; 2) delayed 

medical care on the wards; 3) heavy nursing workloads; 4) lack of adequately 

qualified staff; 5) clinically challenging patients.  
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In Phase II, an online quantitative survey, it was hypothesised that the findings of 

Phase I and key factors in the literature would be common to most in-hospital post-

ICU adverse events. A questionnaire incorporating 25 factors was developed and 

pilot tested, and then used to survey Australian ICU Liaison Nurses. Thirty nine 

Liaison Nurses responded, representing approximately 93% of the Liaison Nurse 

population. Key factors associated with in-hospital post-ICU adverse events included 

a lack of experienced ward staff, patient co-morbidities and the clinically challenging 

nature of many patients.  

Phase III of the research program, a clinical validation study, found the perceptions 

of ICU Liaison Nurses on the factors associated with post-ICU adverse events were 

accurate. Data were prospectively collected on a convenience sample of 52 post-

ICU patients who experienced an adverse event prior to hospital discharge. All the 

factors identified by the Liaison Nurses in Phase II of the research program 

prospectively contributed to adverse events in post-ICU patients. Key factors related 

to patients such as illness complexity and co-morbidities.  

Conclusion 

This research program identified key factors, which have clinical significance for in-

hospital post-ICU adverse events. Some of the factors are not easily modified as 

they are patient characteristics such as co-morbidities and illness severity. Other 

factors are modifiable and represent a unique opportunity to improve the way clinical 

care is delivered. These factors include time of ICU discharge, nurse to patient ratios 

and adherence to clinical guidelines. Clinical care and future research should focus 

on modifiable factors within care processes to improve post-ICU patient outcomes. 
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Overview 

The aim of the doctoral research program was to address a number of contemporary 

safety issues in the management of post-ICU patients. By better understanding 

adverse events that occur in these high-risk patients, processes of care can be 

modified to improve these patients’ outcomes. This introductory chapter will establish 

the context of the research problem including an overview of seminal adverse event 

research and then introduce the research program’s aim and design, and conclude 

by summarising the structure of the thesis. 

Background  

This section presents a definition of adverse events, highlights the contemporary 

increase in patient acuity and the role of Intensive Care Units, and outlines 

pioneering research on adverse events. 

An adverse medical event is any unintended injury or complication that arises from 

health care management rather than the patient’s underlying disease, and results in 

disability, death or a prolonged hospital stay (Wilson et al., 1995). This definition is 

comparable with the World Health Organization’s (WHO) International Patient Safety 

Event Classification definition of a patient safety incident as an event or 

circumstance that could have resulted, or did result, in unnecessary harm to the 

patient (WHO, 2008, p. 15). Numerous definitions of an adverse event exist and they 

share three key characteristics: the events are undesirable; they have a negative 

impact on the patient; and they are a result of health care processes rather than the 

patient’s underlying disease (Walshe, 2000). Clinical examples of adverse events 

include deep vein thrombosis, nosocomial infection and pulmonary oedema.  

Some adverse events and their outcomes have been deemed nurse sensitive. These 

are defined as outcomes that are ‘... based on nurses’ scope and domain of practice, 

and for which there is empirical evidence linking nursing inputs and interventions to 

the outcomes’ (Doran, 2003, p. vii). Examples of these include pressure ulcers and 

falls (Given & Sherwood, 2005). Other adverse events relate to the quality of medical 

care delivered, for example, post-operative infections from poor surgical technique 

(Thomas et al., 2000). Many of these events reflect the challenging nature of acute 

clinical care such as increasing patient acuity. 
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Patient acuity 

As health care delivery has become more complex, the risk of adverse events in 

acute health care settings has increased. This issue is very concerning and has a 

strong relationship to the increasing number of acutely ill ward patients - those who 

have deteriorated or are at risk of sudden clinical deterioration (Frost & Wise, 2012). 

There are many reasons for the growth in this patient population. These include the 

frequent use of advanced treatments, an ageing patient population, and the 

presence of co-morbidities, which may be exacerbated by an acute illness (DeVita et 

al., 2006; Massey et al., 2009). Advances in medical treatments and technologies 

have meant many critical illnesses and diseases are now reversible (Hillman, 2002). 

Improvements in surgical and anaesthetic techniques have also resulted in patients 

who once may have been too sick to be operated on, now undergoing complicated 

surgeries and surviving.   

Recovery, for this group, can be prolonged with an increased risk of adverse events. 

Those aged 65 years and older have twice the risk of developing peri-operative 

complications and are more likely to undergo emergency surgery (Romano et al., 

2003). Improved survival rates have resulted in a complex patient population that 

requires a greater level of monitoring and intervention than in the past (Hillman, 

1999; James et al., 2010). The challenge created by complex ward patients is a 

global health care issue.  

Research has found that many ward patients’ illness acuity is greater than is 

normally catered for in a ward environment. A study in the United Kingdom for 

example, found that 12% of 1,873 general ward patients had care needs above 

those normally managed in a ward environment (Chellel et al., 2002). A Danish study 

conducted in five hospital wards found 20% of patients developed abnormal vital 

signs during their hospitalisation (Fuhrmann et al., 2008). This more than doubled 

the risk of 30-day mortality compared with patients whose vital signs were normal. A 

recent study in a 477 bed trauma hospital in North America similarly found that 

nearly a third of patients exhibited at least one clinically significant vital sign 

abnormality during their admission (Fagan et al., 2012). Of concern was that, of the 

4,739 abnormal vital signs recorded, only 2.5% resulted in an emergency medical 

response. Other research has also highlighted the incidence of abnormal vital signs 
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in ward patients, as well as an absent or delayed response by clinical staff (Harrison 

et al., 2005; NPSA, 2007). Unfortunately clinical deterioration is often not recognised 

or acted upon promptly, and poor communication and delayed access to critical care 

expertise may add to this (National Institute for Health & Clinical Excellence, 2007). 

Patient acuity and complexity in Australian hospitals is also increasing (Australian 

Institute of Health and Welfare, 2006; Massey et al., 2009). A retrospective analysis 

of 120,123 admissions to 57 ICUs found that the number patients aged 80 and older 

being admitted to ICU is increasing (Bagshaw et al., 2009). These patients had more 

co-morbidities and higher mortality rates than younger patients. Research has also 

found that the acuity and severity of patients presenting to Emergency Departments 

is also increasing (Hou et al., 2011). 

Role of Intensive Care 

An Intensive Care Unit (ICU) is a specialised department within a hospital that 

provides clinical expertise in critical care and a level of care not provided in other 

hospital areas. Patients admitted to ICU are of the highest acuity requiring 

management with life support technologies and aggressive interventions to sustain 

life and progress towards a clinically stable condition (Watts et al., 2007). Intensive 

care medicine is therefore resource and labour intensive, and its patients are often 

complex and at risk of adverse events (Duke et al., 2005).  

The clinical support available to patients in ICU includes multi-disciplinary teams of 

health care providers such as doctors, nurses, pharmacists and physiotherapists 

(Vazirani et al., 2005). Globally, ICUs face many challenges such as having too few 

resources in relation to the number of patients requiring critical care and this is partly 

due to the costs associated with these services (Utzolino et al., 2010). In Australia, 

the annual cost of ICU services is $US850 million, while in the United Kingdom the 

estimated cost is $US872 million (ANZICS, 2002; Ridley & Morris, 2007). In North 

America, as much as $US81.7 billion is spent each year funding critical care services 

(Halpern & Pastores, 2010).  

ICU discharge 

To justify these expenses, it is vital that patients admitted to ICU are those who are 

most likely to survive. Similarly, it is essential that quality of care continues when 
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patients are discharged from ICU to a ward. However, ICU discharge represents a 

large drop in the intensity of care with patients moving from a high acuity unit to a 

general care unit (Stelfox et al., 2013). Pressure for ICU beds may also mean that 

patients are discharged to a ward prematurely, and often at short notice (Forsberg et 

al., 2011). This may result in highly dependent patients with complex care needs 

being admitted to a ward environment.  

Discharge from ICU typically also involves a change in health care providers, with 

most post-ICU patients being assigned new teams of doctors, nurses, pharmacists, 

physiotherapists and other allied care providers (Stelfox et al., 2013). Nurses in ICU 

and in general wards have identified a gap in clinical care during the transition period 

from ICU; the gap includes differences in the environment, nurses’ competence 

levels and communication channels (Forsberg et al., 2011).  

The problem of how to appropriately manage these more complex ward patients is 

exacerbated by a lack of ward resources, increased throughput and limited 

educational support for ward staff (Coombs & Dillon, 2002). Other factors that may 

compromise care relate to the organisation, for example, junior doctors with limited 

clinical experience (Royal College of Physicians, 2011). These issues and patient 

acuity place post-ICU patients at risk of an adverse event prior to hospital discharge. 

However despite what is known from studies of adverse events, little is known about 

these events in patients recently discharged from ICU (Williams et al., 2010). 

Attendance to risk and the associated issues of patient safety are therefore now 

more important than ever before (Rischbieth, 2006). 

Seminal adverse event research  

For some time, unintended patient harm or injury has been globally recognised as a 

significant health care problem. The emergence of global patient safety initiatives 

was partly due to the findings of seminal patient safety research. These pioneering 

and frequently cited studies brought the significance and impact of unintended 

patient harm to the attention of clinicians and hospital managers, who are under 

increasing pressure to demonstrate the quality of care they provide (Lagu & 

Lindenauer, 2010; Lindenauer et al., 2007). These studies demonstrated that the 

problem of unintended patient harm was not unique to one health care system 

globally; this suggests that common factors may contribute to, or be associated with, 
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adverse events in acute health care systems worldwide. The studies are 

summarised in Table 1. 

The United States Institute of Medicine’s frequently cited report, To Err is Human, 

was heavily based on patient safety research and found that between 44,000 and 

98,000 deaths occurring in North American hospitals each year were due to medical 

errors (Kohn et al., 1999). This mortality rate is higher than for motor vehicle 

accidents, breast cancer and AIDS (Kohn et al., 1999). A similar report from the 

United Kingdom, An Organisation with a Memory, estimated that 10% of hospital 

admissions in Great Britain are associated with an adverse event (National Health 

Service, 2000). 

A significant difference was found in the adverse event rate in two key studies, the 

Quality in Australian Health Care Study and the Utah Colorado Study (Thomas et al., 

2000; Wilson et al., 1995). In the Australian Health Care Study adverse events 

affected 16.6% of patients but only 2.9% in the Utah Colorado Study. This difference 

was partly explained by some key methodological differences including the number 

of reviewers involved (two versus one) and the threshold used to define medical 

causation of an adverse event (Thomas et al., 2000a). It was also speculated that 

the quality of health care may have been worse in Australia and that there were 

differences in the medical record content and reviewer behaviour (Thomas et al., 

2000a).  

Another possible explanation for the differences was that the Utah Colorado Study 

used reviewers with a more general background while the Australian study used 

specialist reviewers (Thomas et al., 2000a). The differences may also have reflected 

under-reporting of certain types of adverse events in North America (Runciman et 

al., 2000). Due to the higher likelihood of litigation in North America, fewer details of 

adverse events may have been recorded in the medical records (Runciman et al., 

2000). This difference highlights the broad range of rates of adverse events reported 

in clinical research. 

Two common patient outcomes following an adverse event were identified in the 

pioneering studies - permanent disability and death. The incidence of permanent 

disability in these studies ranged from 2.6% to 33% of all patients who experienced 

an adverse event (Brennan et al., 1991; Vincent et al., 1991). Not all of the studies 
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reported the incidence of permanent disability; some studies cited a combined 

incidence of permanent disability and death. The mortality rate following an adverse 

event ranged from 4.9% to 33% of patients (Vincent et al., 1991; Wilson et al., 1995).  

As well as the impact on patients, adverse events have a financial burden. In a study 

conducted in two hospitals in the United Kingdom, each adverse event resulted in an 

extra 8.7 days in hospital, with additional costs of £290,268 to the health care service 

involved (Vincent et al., 2001). Based on these findings, the researchers estimated 

that adverse events in British hospitals result in an extra three million hospital bed 

days per year. The extra bed days alone carried an additional cost of £1 billion per 

year (Vincent et al., 2001). The North American report, To Err is Human, estimated 

that the total cost of adverse events, including lost income and disability, was 

between $US17 billion and $US29 billion per year in North American hospitals 

(Institute of Medicine, 1999).  

Litigation costs resulting from patient harm can also be significant. In 2009 to 2010, 

the National Health Service Litigation Authority in the United Kingdom paid out over 

£800 million in claims (NHS Litigation Authority, 2010). None of the other key studies 

reported the litigation costs of adverse events. 

The aim of these seminal studies was to explore the nature and characteristics of 

adverse events, rather than to propose preventive strategies. However, in 2004, the 

World Health Organisation (WHO) launched the World Alliance for Patient Safety to 

advance the patient safety goal of ‘first do no harm’ and to reduce the adverse health 

and social consequences of unsafe health care (WHO, 2004). A recent initiative of 

the alliance is the ‘High 5s project’, which aims to reduce the frequency of five 

challenging patient safety problems in five countries over five years (WHO, 2012a). 

The problems being targeted relate to concentrated injectable medications, 

medication accuracy at transitions in care, correct procedure on the correct body 

site, communication failures during patient handovers and health care-associated 

infections (WHO, 2012b). 
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Table 1: Seminal adverse event studies 

Author Sample Method Key findings 

Baker et al 

(2004) 

3,745 medical 

records in 20 

hospitals in five 

Canadian 

provinces 

Retrospective 

chart review 

Adverse event incidence 7.5%. 

The most common events were related to surgical procedures, followed by 

drug or fluid administration. 

More than a third of adverse events were deemed preventable. 

Davis et al 

(2002) 

 

6,579 medical 

records from 13 

acute hospitals in 

New Zealand 

Retrospective 

chart review 

Adverse event incidence 12.9%. 

Adverse events were most common in patients aged 65 years or older 

(29.9%).  

Few (5%) adverse events were deemed preventable; these were related to 

system errors, such as inadequacies of equipment, training or staffing. 

Vincent et 

al (2001) 

1,014 randomly 

sampled medical 

records in two 

London hospitals 

Retrospective 

chart review 

Adverse event incidence 10.8%. 

Nearly half of the adverse events (46%) were deemed preventable with 

ordinary standards of care.  

Thomas et 

al (2000) 

15,000 randomly 

sampled medical 

records from 28 

North American 

hospitals 

Retrospective 

chart review 

Adverse event incidence 2.9%. 

Nearly half (44.9%) of the adverse events were related to surgical procedures 

and were attributed to surgeons.  

Less than 2% of the adverse events were attributed to nursing staff. 
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Wilson et 

al (1995) 

14,179 admissions 

to 28 hospitals in 

two Australian 

states 

Retrospective 

chart review 

Adverse event incidence 16.6%. 

More than half (51%) of the adverse events were deemed avoidable. 

Brennan 

et al 

(1991) 

30,195 randomly 

selected medical 

records from 51 

acute hospitals in 

New York State 

Retrospective 

chart review 

Adverse event incidence 3.7%. 

The most common adverse events were related to medications (19%), wound 

infections (14%) and technical complications (13%).  

More than half of the adverse events were management errors resulting from 

substandard care and therefore deemed potentially preventable. 
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A similar initiative was undertaken in Australia in the last decade. In 2006, the 

Australian Commission on Safety and Quality in Health Care (ACSQHC) was 

launched by health ministers to lead and coordinate health care safety and quality 

improvements in Australia (ACSQHC, 2006). Six domains for developing patient 

safety and quality datasets in Australia were identified: core hospital-based outcome 

indicators; patient safety reporting for hospitals; hospital patient experience and 

satisfaction; practice-level indicators for safety and quality of primary health care; 

core outcome indicators for day procedure services; and whole system measures of 

health care quality (ACSQHC, n.d. a).  

Guidelines for improvement 

Recently, the ACSQHC developed national safety and quality health service 

standards to provide a nationally consistent set of measures of safety and quality for 

application across a variety of health care services (ACSQHC, 2011). The standards 

address ten key areas, including falls prevention, clinical handover, medication 

safety, nosocomial infection, and recognising and responding to clinical deterioration. 

Current outcomes include the development of an inpatient medication chart designed 

for national use. A national vital signs chart, based on heuristic principles, is also 

being developed (ACSQHC, n.d. b).  

The North American Institute of Medicine outlined a four-tiered strategy by which 

government, health care providers, industry and consumers could reduce 

preventable medical errors (Institute of Medicine, 1999). The strategy involved: 

establishing a national focus to create leadership, research and protocols to enhance 

the knowledge base about safety; identifying and learning from errors by developing 

a nationwide mandatory reporting system; raising performance standards and 

expectations for improvements in safety through the actions of organisations and 

professional groups; and implementing safety systems in health care organisations 

to ensure safe practices at the delivery level (Institute of Medicine, 1999, p. 3-4).  

More than a decade later, it has been suggested that the Institute of Medicine report 

has had little impact on clinical practice as the adverse event incident rate among 

hospitalised adult patients in three leading hospitals in North America has remained 

high (Landrigan et al., 2010; Classen et al., 2011). A longitudinal retrospective 

review of 11,883 medical records from 41 hospitals in the Netherlands found that the 
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adverse event incidence rate has actually increased in recent years (Baines et al., 

2013). The study concluded that patient harm is a persistent problem that is hard to 

influence. Questions such as why has the incidence of medical harm not decreased 

with time are now being asked, although there are few evidence-based answers 

(Shojania & Thomas, 2013). A possible reason is that the key factors associated with 

patient harm have not yet been identified.  

Other proposed reasons for the slow improvement in patent safety include: health 

care safety issues not being obvious to clinicians; discordance between the true 

extent of the problem and health professionals’ perceived extent; inconclusive 

evidence of cause and effect; a culture of blaming individuals for poor patient 

outcomes rather than recognising systemic failures which contribute; debate and 

disagreement about which safety problem has the greatest priority; and a culture of 

reluctance to correct an erring colleague (Leistikow et al., 2011).  

A key document from the United Kingdom, An Organisation with a Memory, 

highlighted the similarity of adverse events between hospitals, and emphasised that 

many events could have been avoided if lessons had been learned from earlier 

events (National Health Service, 2000). While the impact of negligence and human 

error was recognised, the contribution of the complex nature of health care was also 

emphasised. This included latent conditions that develop over time and combine with 

other factors to breach safety defences (National Health Service, 2000, p. ix). 

However strategies for avoiding future adverse events were not proposed. 

Contemporary research has also highlighted the incidence and characteristics of 

adverse events in other countries including Spain, France, the Netherlands, Brazil 

and Sweden (Aranaz-Andres et al., 2008; Mendes et al., 2009; Michel et al., 2007; 

Soop et al., 2009; Zegers et al., 2009). A combined sample of 25,658 patients was 

included in these studies and the incidence of adverse events ranged from 5.7% to 

12.3% of admissions. Between 2.3% and 70% of events were deemed avoidable. 

Permanent disability resulted from 5% to 22% of adverse events and patient 

mortality was the outcome in 3% to 10.5% of adverse events. 
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Summary of seminal studies 

These seminal studies had some similarities including the research methods used 

and the struggle to identify causative factors of adverse events. Key differences 

included the nature of the characteristics of the common adverse events. In 

summary, it can be seen that adverse events are common in acute health care 

settings worldwide and are not confined to one unique health care system. The 

average adverse event incidence rate in these studies ranged from 2.9% to 16.6%. 

Whilst this might be considered low, seminal research has consistently concluded 

that up to half of all adverse events may be preventable with better standards of 

care. This is significant given that up to a third of patients die due to the adverse 

event experienced. While this figure is alarming, it also suggests that with changes 

or improvements to care processes, many patients may be spared the burden of 

these events. 

Whilst these seminal studies are frequently cited and have highlighted the global 

problem of patient harm in acute health care settings, more research using unique 

methods is needed to find a contemporary solution. As some of the seminal studies 

are more than a decade old, their findings are less applicable to modern clinical 

practice. For example, a recent change to the Australian health care system is the 

evolution of ICU Liaison Nurses, who have a key role in patient care following ICU 

discharge.  

Current research on adverse event in Australia has found these events continue to 

be a national problem in acute health care settings. A review of 979,834 in-patient 

episodes in Victoria for example, found that 6.8% involved at least one adverse 

event, adding 10 days to the hospital admission at a cost of $6826 per episode 

(Ehsani et al., 2006). A study of 194 adverse events in an Australian Emergency 

Department found these events were either errors of commission (55%) or omission 

(45%), though some were due to events occurring prior to presentation (Hendre et 

al., 2007). Events occurring due to care in the Emergency Department were 

considered highly preventable. A recent study in an ICU in Victoria found that 26.1% 

of patients experienced an adverse event (Silas & Tibballs, 2010). A quarter of these 

events were labelled a major event, though few were considered catastrophic.   
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The greatest challenge to clinicians today is preventing adverse events in clinical 

care. This is not easily achieved because health care is a complex entity with many 

influencing variables. The patients themselves may contribute to the risk simply by 

being acutely ill and having co-morbidities. The ultimate goal of patient safety 

research is to develop evidence-based preventive strategies. This cannot occur 

without first identifying the factors contributing to or associated with the risk of 

adverse events. This is the ongoing challenge to health care researchers and 

clinicians. A possible reason that preventive strategies remain elusive is the 

limitations of methods used to examine these events.  

Research methods 

As with all studies, it is important to understand the strengths and limitations of the 

methods used, however it is particularly important in reporting adverse events. 

Historically, various research methods have been used to identify adverse events in 

acute clinical settings; these methods have implications for study outcomes. Factors 

influencing the choice of research method may relate to costs, time, available 

resources and the strengths and limitations of each method. The methods most 

commonly used for identifying adverse events in acute settings are presented in 

Table 2. 

The most commonly used method in adverse event research is retrospective medical 

record analysis (see Table 1). However inter-observer agreement has been found to 

be poor when medical records are reviewed to determine if adverse events are due 

to error (Lilford et al., 2003, 2007). For example, nurse reviewers have been found to 

detect more errors than medical reviewers though the reasons are unclear (Silver et 

al., 2007). This has implications for interpreting the findings of studies using this 

research method. If an adverse event is detected by medical record review, the 

question of preventability rests with the subjective opinion of each reviewer (Scanlon 

et al., 2008). For example, the criteria used for determining adverse events in the 

Utah Colorado study heavily influenced the number of events identified; if all three 

reviewers had to agree that an error had occurred, the error rate was less than 10% 

of the rate when the opinion of only one reviewer was required (Thomas et al., 

2002). Poor agreement has also been found between adverse events reported 

through patient surveys and medical record review, and between prospective data 
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collection by clinicians and medical record review (Michel et al., 2004; Weissman et 

al., 2008).  
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Table 2: Research methods  

Method Characteristics 

Retrospective medical 

record analysis 

Strengths include the ease of planning data collection and the workload for staff involved (Michel et al., 

2004). 

Relies heavily on the accuracy of clinical documentation, which is often vague, incomplete and 

subjective (Bogardus et al., 2001; DeVon et al., 2004). Furthermore, documentation in medical records 

often fails to capture the subtleties of health care or the context in which care is delivered (Brown et al., 

2008). Clinical documentation may therefore provide little insight into strategies for avoiding future 

adverse events (Wald & Shojania, 2001). 

Due to their sensitive nature, adverse events are not always documented in medical records and will 

not always be detected by this method (de Vries et al., 2008; Kopp et al., 2006).  

Trigger tools Increasingly being used in studies in the United Kingdom and North America (Classen et al., 2011). 

These tools are designed for use when reviewing medical records (Griffin & Classen, 2008). 

Allow reviewers to scan medical records in a comprehensive manner, as they allow reviewers to 

systematically look at discharge codes and summaries, laboratory results, operation records, and 

nursing and medical notes to determine whether a trigger exists (Classen et al., 2011). 

Have been found to have high sensitivity and specificity; therefore, they may be able to identify far 
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more adverse events than other methods (Classen et al., 2011).  

Less labour intensive than traditional methods of reviewing medical records (Griffin & Classen, 2008). 

Effectiveness is highly dependent on the quality of documentation in medical records.  

Although they may reduce reviewer subjectivity, a large variation in agreement has been found 

between teams of reviewers using them to assess adverse events (Schildmeijer et al., 2012). 

Retrospective analysis of 

clinical data 

Has been rated highly by the Agency for Healthcare Research and Quality because of its impact and 

effectiveness (Shojania et al., 2001). 

Data may be more readily available to care providers and patient safety personnel if they are recorded 

electronically (Tinoco et al., 2011). 

There is no guarantee that recorded clinical data will show evidence of an adverse event, even if the 

data are recorded electronically; data may simply reflect the underlying disease and medical treatment.  

Voluntary reporting Most common method used to detect and track adverse events in most hospitals in North America 

(Classen et al., 2011). Is relatively easy and cost-effective. 

Often fails to detect most adverse events and therefore fails to indicate the true incidence of these 

events (Aspden et al., 2004; Giles et al., 2006). Clinician-reported events are a more sensitive indicator 

of patient safety during hospitalisation and may therefore be a better indicator of poor quality care 

(Naessens et al., 2009). 
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Due to these reasons, reviewer judgement of the presence of adverse events has 

only low to moderate reliability and face validity (Localio et al., 1996; Michel et al., 

2004). Ideally patient safety research conducted using medical record review should 

be reliable and accurate without losing efficiency (Pavao et al., 2012). But 

retrospective reviews of medical records tend to significantly under report the 

incidence of adverse events (McCannon et al., 2007). 

Summary of research methods  

Accurate measurement of adverse events is important to establish research 

priorities, generate ideas for improvement and evaluate whether improvement efforts 

are effective (Classen et al., 2008). However, there is currently no accepted gold 

standard for detecting adverse events in hospitalised patients (Classen et al., 2011). 

One of the many challenges in trying to identify these events is that the levels of 

illness and fragility among patients make it difficult to identify errors and disentangle 

their effects from the progression of the patients’ underlying diseases (Brennan et 

al., 2005). Different detection methods tend to identify different types of adverse 

events (Hogan et al., 2008; Naessens et al., 2009; Samore et al., 2004). A 

systematic review conducted by the WHO (2003, p. 4) concluded that the available 

methods for identifying adverse events have widely differing purposes, strengths and 

weaknesses and must be considered as complementing each other by providing 

different levels of qualitative and quantitative information.  

Recently, there has been a call for more practical and less labour intensive 

approaches to assess patient safety than reviewing medical records (Classen et al., 

2011). It has also been recommended that more than one method of detecting 

adverse events be used to provide an adequate assessment of these events (Olsen 

et al., 2007; Tinoco et al., 2011). More rigorous research methods or combinations of 

methods are needed to identify risk factors associated with adverse events and, in 

particular, to identify preventable or modifiable factors within patient care (Thomas & 

Peterson, 2003; Wetzels et al., 2008). 

Research has been conducted on adverse events in a wide range of acute clinical 

settings including specialty areas such as emergency departments, operating 

theatres and Intensive Care Units (Calder et al., 2010; Forster et al., 2008; Pritchard 

et al., 2010). Clinical areas such as these are in high demand and require the 
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services of specialised staff and equipment. These areas are also resource and 

labour intensive and carry a large financial burden. It is therefore vital that patients 

presenting to and discharged from these areas are given the chance of the best 

possible outcomes, including the risk of adverse events being minimised.  

Research program outline  

The research program examined adverse events occurring in the acute clinical 

setting. The aim of the program was to add to the limited understanding of in-hospital 

post-Intensive Care adverse events by exploring factors associated with or 

contributing to these events. The program was conducted in three phases using a 

mixed methods design and guided by an accident causation model. The model 

promoted a focus on factors within the system or environment in which clinical care 

is delivered, the person delivering the care and the care recipient. Publications 

arising from the research program are included in five chapters (chapters, 2, 3, 5, 6, 

7). 

Through an original investigation involving a series of related studies, the program 

provides a unique contribution to the limited body of knowledge around the problem 

of post-Intensive Care adverse events. The findings of the research program are 

presented in eight manuscripts either published, in press or currently under review. 

The purpose was not to try to eliminate or resolve the problem of these events 

through an intervention but to make recommendations for clinical practice. 

 

Figure 1: Overview of the research program 
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Research questions 

The primary research question addressed by the research program was: What 

factors are associated with adverse events in patients discharged from ICU?  

To address this question, a three-phased research program was designed. Each 

phase was informed by the preceding phase and addressed a specific question 

related to the overall aim of the program.  

Phase I 

What are nurses’ perceptions and experiences of the factors associated with ICU 

readmission? 

Phase II 

What is the collective expert opinion of the factors associated with in-hospital post-

ICU adverse events? 

Phase III 

When tested in real time, can factors believed to be associated with in-hospital post-

ICU adverse events be validated? 

Research aims 

The overall aim of the research program was to improve the understanding of 

adverse events occurring in-hospital after ICU discharge. The specific aim was to 

identify factors associated with adverse events following ICU discharge to make 

recommendations for clinical care and research. 

Study design 

A mixed methods research design was used in the research program. This research 

method involves the collection, analysis and integration of quantitative and 

qualitative data in a single program of inquiry (Creswell & Plano Clark, 2007). Its 

core characteristics include the integration of quantitative and qualitative data sets by 

merging them or connecting them sequentially, with one building on or extending the 

other (Sweetman et al, 2010). The research program used an exploratory mixed 

methods design in which a qualitative phase is conducted first followed by a 
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quantitative phase. This mixed methods design is used to explore a phenomenon 

about which little is known.  

Consistent with this method, phase I of the research program involved interviews 

with staff involved in the care of patients readmitted to ICU. The findings of Phase I 

along with key factors from the literature, informed Phase II. This was important, to 

determine if factors contributing to ICU readmission also contribute to other in-

hospital post-ICU adverse events. Equally, the results of Phase II fed into the next 

stage and were clinically validated in Phase III. Chapter four provides an overview of 

mixed method research designs and how this design was used in the research 

program. 

Conceptual framework 

In recent years there have been calls to strengthen the theoretical underpinnings of 

patient safety research (Brazil et al, 2005). The research program was therefore 

guided by an accident causation model, which helped achieve a deep understanding 

of the clinical problem under investigation. The use of the model was important in 

avoiding simplistic conceptions of fault and blame and enabled the program’s 

outcomes to be linked to the existing body of knowledge (Borbasi et al, 2008; 

Woloshynowych et al, 2005).  

The model used in the research program, Reason’s accident causation model 

(1997), guided data collection and analysis. The model acknowledges that whilst 

human error may contribute to adverse outcomes, humans are vulnerable to the 

conditions or environment in which they were working at the time of the event. 

Reason’s model recognises that weaknesses in complex systems contribute to 

adverse outcomes; this is known as vulnerable system syndrome (Reason et al, 

2001). An overview of the model is presented in chapter three. 
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Thesis structure 

Consistent with the Australian Catholic University’s policy on thesis by publication, 

this thesis is based on a program of research with a series of peer-reviewed 

publications (or manuscripts accepted for publication or currently under review). The 

candidate was the sole author of one of these publications and the primary author of 

the others. Each publication highlights the candidate’s scholarly contribution to 

research in this area.  

Each chapter is introduced within the context of the thesis. Each chapter also 

contains a concluding statement. Permission has been obtained from each 

publishing company to include a copy of the publications in this thesis. The only 

condition of this permission was that each publication be an exact copy of that which 

appeared in print. Hence there are some inconsistencies in referencing styles in the 

published manuscripts.  

The final thesis chapter provides a list of references cited in each chapter; each 

published manuscript though has its own reference list. The thesis uses the 

referencing style prescribed by the School of Nursing Midwifery and Paramedicine at 

the Australian Catholic University, which is based on the sixth edition of the 

American Psychological Association’s Publication Manual (2010, 6th ed.). The thesis 

is divided into eight key chapters (see Table 3). 
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Table 3: Thesis chapters 

Chapter 1  Provides the background and significance of the research program. The 

purpose, aims, objectives and limitations of the program are also 

described. 

Chapter 2 Consists of two published manuscripts reviewing research on ICU 

readmission and post-ICU mortality. The gaps in the literature are 

highlighted and a justification for the research program provided. 

Chapter 3 Consists of a published manuscript describing the conceptual framework 

that guided the research program.  

Chapter 4 Outlines the method used in the research program.  

Chapter 5 Consists of a published paper reporting Phase I of the research 

program. The chapter also contains a published paper conceptualising 

the research problem addressed in Phase I. 

Chapter 6 Consists of a published paper reporting Phase II of the research 

program. The chapter also contains a published paper describing the 

pilot study for Phase II. 

Chapter 7 Consists of a published paper reporting the third and final phase of the 

research program. 

Chapter 8 Provides a summary and discussion of the findings of the research 

program and conclusions. 
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Chapter summary  

Adverse events are defined as any unintentional injury or complication that arises 

from health care management rather that patients’ underlying disease and results in 

disability, death or prolonged hospital stay (Wilson et al., 1995). They are a global 

problem in many acute health care settings and not confined to one health care 

system. Of concern is that many adverse events are associated with poor patient 

outcomes such as permanent disability and death. Furthermore, more than half of all 

adverse events have been deemed preventable with better standards of care.  

An Intensive Care Unit is a specially staffed and equipped hospital ward with 

advanced technologies, dedicated to the management of patients with life-

threatening illness, injuries, and complications (Chan et al., 2009, p.297). Intensive 

Care Units provide a vital clinical service for critically ill patients; without these Units, 

many patients would die from their acute illness. Patients admitted to ICU are 

typically older and this, combined with a critical illness and co-morbidities, puts post-

ICU patients at greater risk of an in-hospital adverse event than others.  

Research has found that ward staff struggle with the care of these patients. Due to 

the challenging nature of critical illness and the complexities involved in delivering 

the requisite care, there is an inherent risk of adverse events following ICU 

discharge. Research to date on adverse events has been limited by the methods 

used and thus struggled to identify key causal factors. Currently, little is also known 

about the factors associated with these adverse events in the post-ICU population. 

The purpose of the doctoral research program therefore was to add to the current 

limited understanding of in-hospital post-ICU adverse events by providing evidence 

of factors associated with their occurrence. The purpose was not to try to eliminate 

or resolve the problem of these events but to make recommendations for clinical 

practice. 

To address the research problem, a mixed method three phased research 

programme was designed. Quantitative and qualitative methods were used. The 

research program was guided by an accident causation model which promoted a 

focus on system, clinician and patient factors; doing so avoided simplistic 

explanations of causality. Key findings from the research program were published 
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during the course of study. This had many benefits including making significant 

research findings available to key stake holders in a timely manner. 

Chapter One has laid the foundations for this thesis. It provided justification for the 

research program and summarised the research program. Chapter Two provides a 

review of the literature on post-ICU adverse events and is divided into three sections: 

a review of studies on post-ICU mortality, a review of studies on ICU readmission 

and a review of other studies examining post-ICU adverse events. 
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CHAPTER 2 

 

Literature Review 

 

 

This chapter contains two manuscripts published in international, peer-reviewed 

critical care journals. 

 

Elliott, M., Worrall-Carter, L. & Page, K. (2012). Factors associated with in-hospital 

mortality following ICU discharge: a comprehensive review. British Journal of 

Intensive Care, 22(4), 120-125. 

 

 Malcolm Elliott – led the conception and design of the study; developed the 

literature search strategy; undertook the literature search, data extraction and 

analysis; and wrote and edited manuscript drafts. 

 Prof Linda Worrall-Carter – contributed to the conception and design of the 

study; and edited manuscript drafts for key intellectual content. 

 Dr Karen Page – contributed to the conception and design of the study; 

assisted with data analysis and interpretation; and edited manuscript drafts for 

key intellectual content. 

 

Elliott, M., Worrall-Carter, L. & Page, K. (2014). Intensive Care readmission: a 

contemporary review of the literature. Intensive & Critical Care Nursing (in press). 

 

 Malcolm Elliott – led the conception and design of the study; developed the 

literature search strategy; undertook the literature search, data extraction and 

analysis; and wrote and edited the manuscript drafts. 

 Prof Linda Worrall-Carter – assisted with data analysis and interpretation; and 

edited manuscript drafts for key intellectual content. 

 Dr Karen Page – assisted with data analysis and interpretation; and edited 

manuscript drafts for key intellectual content. 
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Introduction 

Chapter One presented an overview of key research on adverse events and the 

global initiatives aimed at preventing them. The chapter outlined the three phases of 

the research program as well as the research problem being addressed. Chapter 

Two builds on the first by reviewing literature relevant to post-ICU adverse events. 

The reviews aim to synthesis research which has examined the two most common 

in-hospital post-ICU adverse events. The literature is divided into three themes: 

studies examining in-hospital post-ICU mortality; studies examining ICU 

readmission; and studies examining other in-hospital post-ICU adverse events. 

There are many clinical examples of adverse events, ranging from falls and pressure 

ulcers to medication errors and mortality. In conducting a search of the literature, 

however, it became apparent that research on post-ICU adverse events has 

predominately focused on two key events: mortality and readmission.  

To date, the primary research approach to post-ICU adverse events has been 

retrospective review of medical records (see chapter one). This is probably due to 

ease and convenience of analysing data recorded in this way. However as the 

nature of intensive care has changed significantly in recent years along with ICU 

patient acuity and complexity, different or more innovative research methods are 

needed to provide further insight into the problem of post-ICU adverse events. 

Reliance upon the research methods used in the past may do nothing more than to 

replicate other studies’ findings. 

Two key studies were identified that aimed to examine a broad range of adverse 

events after ICU discharge rather than focusing on just one specific event (Chaboyer 

et al., 2008; McLaughlin et al., 2007). While these studies used the global definition 

of an adverse event, they did not attempt to focus on all possible adverse events 

following ICU discharge. The first study examined medical records using predefined 

criteria, to identify any abnormal clinical events; the criteria were those used to call a 

medical emergency team (McLaughlin et al., 2007). The second study conducted a 

review of medical records using an internationally accepted audit protocol (Chaboyer 

et al., 2008). These two studies are reviewed in the final section of this chapter. 
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Post-ICU mortality 

Critically ill patients are admitted to ICU to reduce morbidity and mortality related to 

acute illness, trauma or surgical procedures (Braber & van Zanten, 2010). The 

majority of ICU patients survive their critical illness and are discharged to a step-

down unit or ward environment. Up to 40% of patients will die soon after ICU 

discharge (Rellos et al., 2006); some of these deaths are expected and cannot be 

prevented (Campbell et al., 2008; Campos et al., 2011). However, the sudden death 

of post-ICU patients who are expected to survive may reflect a breakdown in care 

quality and a breach of safety processes. However, post-ICU patients often have 

complex care needs, which may be difficult to provide in a ward environment, 

resulting in poor patient outcomes (Green & Edmonds 2004).  

Recent research has found that up to a third of post-ICU patients will experience 

preventable harm such as an adverse event; more than half of these events may be 

preventable with better standards of ward care (Chaboyer et al., 2008; McLaughlin et 

al 2007). Seminal research found that up to 20% of patients who died on a ward after 

ICU discharge were expected to survive; these patients tended to be older, have 

longer ICU lengths of stay and higher illness acuity scores (Goldhill & Sumner, 1998; 

Smith et al., 1999; Wallis et al., 1997). Research also concluded that some deaths 

may have been avoided with a better standard of ward care (Lawrence & Havill, 

1999; Wallis et al., 1997). However, these studies are more than 10 years old and 

there have been many changes to acute care processes since then. 

The first manuscript in this chapter is a review of contemporary research on post-ICU 

mortality. Many studies have examined this adverse event because iatrogenic and 

preventable mortality after ICU discharge are indicative of a deficiency in care quality 

(Duke et al., 2005). While many post-ICU deaths are expected, those which are 

preventable represent the greatest chance for improving patient outcomes. By 

identifying factors associated with or contributing to preventable post-ICU mortality, 

care processes can be modified to reduce the risk of this event in the future. In 

reviewing the literature on post-ICU adverse events, the first manuscript in this 

chapter highlights what is currently known about this clinical problem, as well as 

limitations of the research and gaps in current knowledge.  
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Factors associated with post-ICU mortality: a comprehensive 

review  
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Intensive care readmission 

The second post-ICU adverse event to receive considerable research attention is 

Intensive Care readmission. This event is defined as a second admission to ICU 

during the same hospitalisation (Campbell et al., 2008). The first published study on 

this adverse event was conducted more than 30 years ago (Franklin et al., 1981). 

The study found that readmitted patients had an in-hospital mortality rate of 60%; 

nearly half were discharged from ICU prematurely; and recurrence of patients’ 

original disease led to 50% of all readmissions (Franklin et al., 1981).  

ICU readmissions have traditionally been used as a quality indicator of ICU care 

(Society of Critical Care Medicine, 1999). This is problematic given that these 

adverse events may reflect suboptimal care on the wards rather than care within ICU 

prior to discharge (Australian Council on Healthcare Standards, 2012). This 

highlights an inherent problem with the conventional definition of ICU readmission. 

By defining a readmission as a second admission during the same hospitalisation 

and then using readmissions as an ICU key performance indicator, ICU performance 

may be evaluated using factors independent of ICU care processes. Some 

professional bodies, therefore, only focus on readmissions occurring within 72 hours 

of ICU discharge as a clinical performance indicator (Australian Council on 

Healthcare Standards, 2009). This is an arbitrary measure that aims to identify 

deficiencies in patient management rather than complications or progression of the 

underlying disease process (Australian Council on Healthcare Standards, 2011). 

Many studies have examined ICU readmissions since the first study was published 

30 years ago, reflecting the contemporary problem this adverse event presents. The 

large number of studies is also indicative of the challenges researchers face in 

attempting to identify key causal factors in care processes contributing to 

readmissions. This may partly be attributed to the research methods used. Research 

using the same quantitative methods to examine ICU readmission has struggled to 

make recommendations for reducing the risk of this event. Most quantitative studies 

have found that readmissions are due to cardiorespiratory problems, but this is also 

the main reason for most primary ICU admissions. 

A literature review published in 2006 examined 20 studies of ICU readmission 

(Elliott, 2006). The average readmission rate was 7.8%, and risk factors for 
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readmission included renal or gastrointestinal disease, longer ICU length of stay, and 

high respiratory rate, heart rate or oxygen requirements at the time of ICU discharge 

(Elliott, 2006). Patients readmitted to ICU also tended to be older (>70 years of age). 

Few of the reviewed studies provided insight into the specific factors contributing to 

readmissions and of those that did, no dominant themes emerged. A limitation of the 

reviewed studies is that most involved retrospective audits of medical records. This 

is a significant limitation, as documentation in medical records is often conducted 

retrospectively and therefore reliant on memory (Elliott, 2006).  

As this published literature review was conducted seven years ago, the second 

manuscript contained in this chapter is a review of contemporary literature on ICU 

readmissions. The aim of the review was to identify contemporary factors associated 

with, or contributing to, this post-ICU adverse event. The review included studies 

published in English after 2005 and excluded those involving cardiac or paediatric 

patients. 
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Intensive care readmission: a contemporary review of the literature  
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Studies on other post-ICU adverse events 

There are few published studies which have examined post-ICU adverse events 

other than readmission and mortality. These events have received the most research 

attention. An extensive search of the literature identified only two studies that aimed 

to examine other post-ICU adverse events (Chaboyer et al., 2008; McLaughlin et al., 

2007). These studies used the globally accepted definition an adverse event: 

unintentional injury or harm to a patient that arises from the health care provided 

(Wilson et al., 1995). Both studies examined adverse events occurring within 72 

hours of ICU discharge and did so via chart review. The time period of 72 hours was 

chosen because events occurring within this period are recognised as being linked to 

care within ICU (Australian Council on Healthcare Standards, 2007).  

One of these studies was conducted in a 580 bed Australian hospital with 12 ICU 

beds and no high-dependency unit (Chaboyer et al., 2008). The study period was 

eight months and included 507 patients discharged from ICU. Two experienced ICU 

nurses used an internationally accepted chart audit protocol to review the medical 

records of patients discharged from ICU; these auditors were looking for 

documented evidence of adverse events. A total of 147 adverse events were 

identified, of which 11% were considered major (occurring in a third of the sample). 

The most common events were nosocomial infection or sepsis, and other 

complications such as deep vein thrombosis, pulmonary oedema or myocardial 

infarction (Chaboyer et al., 2008). 

Two statistically significant independent predictors of an adverse event were 

identified by this study: respiratory rate less than 10 breaths/minute or greater than 

or equal to 25 breaths/minute and heart rate greater than 110/min (Chaboyer et al., 

2008). In univariate analysis, high nursing care requirements at the time of discharge 

was predictive of an adverse event (although not in multivariate analysis); this was 

recommended as an area for further research. A limitation of this study was that 

because data were collected retrospectively, the influence of staffing levels and skill 

mix at the time of the event was unable to be examined. Furthermore, despite being 

a common research method, retrospective chart review is not ranked as a form of 

evidence for causation (NHMRC, 2008). 
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The second study examining post-ICU adverse events was conducted in a 708 bed 

Australian hospital with a 22 bed general ICU (McLaughlin et al., 2007). All patients 

discharged from ICU to the wards during a 12-week period were included (n=157). 

Patients’ medical records were reviewed within 24 hours of ICU discharge and then 

every 24 hours up to 72 hours after discharge. Identification of adverse events was 

guided by a list of predefined vital signs and criteria for calling the Medical 

Emergency Team (e.g., pulse less than 40 per minute). A consensus panel then 

rated the preventability of each event.  

Seventeen (10%) ICU discharges were associated with an adverse event; 52% of 

these were deemed probably preventable and 12% definitely preventable. Patients 

experiencing an adverse event were older (mean age 66 years). They also had 

higher Acute Physiology and Chronic Health Evaluation scores during their first 24 

hours in ICU. These patients were mainly admitted to ICU with gastrointestinal, 

neurological or respiratory conditions, or with renal, trauma and septic conditions. 

Most of the adverse events in this study occurred in patients admitted to ICU from 

the operating theatre or discharged from ICU in the evening or night. Nearly half of 

the adverse events were related to fluid management (i.e., inadequate hydration or 

fluid overload).  

One of these two key studies found an inappropriate level of care and attention on 

the wards, discontinuities of care, and care delivery interrupted by transfer to the 

ward (though inappropriate care was not defined; McLaughlin et al., 2007). Some 

patients had not had their vital signs recorded on admission to the ward; infrequent 

measuring of vital signs was also a common finding. Other patients had signs of 

deterioration documented but not acted upon. It was concluded that a review of 

support systems and processes is needed for patients discharged from ICU. 

Limitations of the study were that it was conducted at a single site and the study 

period was only 12 weeks. The study also relied upon documentation in patients’ 

medical records (not ranked as a level of evidence). 
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Chapter summary 

This chapter has provided a contemporary review of research focused on post-ICU 

adverse events. The chapter highlighted the adverse events which have been given 

the greatest attention in the literature, ICU readmission and post-ICU mortality. 

Although Intensive Care Medicine has existed as a clinical specialty for many 

decades, the factors associated with post-ICU adverse events are still not well 

understood. Some factors that contribute to these events, such as older age and co-

morbidities, have been identified in the literature. These factors, however, are not 

modifiable.  

An increased understanding is needed of modifiable factors within care processes 

that contribute to the risk of post-ICU adverse events. By identifying and describing 

how these factors contribute to adverse events, the delivery of post-ICU care can be 

modified to reduce the risk of future events and thus improve patient outcomes. This 

research program therefore has wide-spanning implications, not just for ICU patients 

locally, but also for those in countries with similar health care systems.  

While research has been conducted on ICU readmission for the last 30 years, the 

research methods used have some significant limitations. As such, there is thorough 

understanding of the characteristics of readmitted patients and the associated 

medical diagnoses but not of the factors contributing to, or associated with, these 

post-ICU adverse events. Furthermore, scant research attention has been given to 

the experiences and opinions of clinicians involved in the care of readmitted patients. 

This previously unexplored data has the potential to further the understanding of ICU 

readmission. The first phase of the research program was therefore an exploratory 

study that investigated nurses’ perceptions and experiences of the factors 

associated with ICU readmission. 

The literature reviews presented in this chapter have highlighted numerous 

unresolved issues related to post-ICU adverse events. The research program 

contained in this thesis helps address some of those issues. The next chapter 

provides an overview of the conceptual framework that guided data collection and 

analysis in the research program. 
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CHAPTER 3 

 

Conceptual Framework 

 

 

This chapter contains a manuscript published in a peer-reviewed nursing journal. 

 

Elliott, M., Page, K., & Worrall-Carter, L. (2012). Reason’s accident causation 

model: application to adverse events in acute care. Contemporary Nurse, 43(1), 22-

28. (IF 0.44) 

 

 Malcolm Elliott – led the conception of the key intellectual content; and wrote 

and edited the manuscript drafts. 

 Dr Karen Page – edited manuscript drafts for key intellectual content. 

 Prof Linda Worrall-Carter – edited manuscript drafts for key intellectual 

content. 
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Introduction 

Contemporary adverse event analysis has shifted the focus from legal 

consequences and personal blame to a more constructive approach focused on 

solutions (de Vries et al., 2008). It has been argued that safety interventions should 

be developed in light of the casual chain, through which interventions may have an 

impact on an organisation and its patients (Brown et al., 2008). To date, no studies 

on in-hospital post-ICU adverse events have used an accident causation model to 

guide data collection and analysis. An overview of the model which guided the 

research program is presented in this chapter. 

Various accident causation models have been developed by researchers and 

psychologists to help investigate error causation (Dean et al., 2002). These models 

aim to identify the root cause of accidents to prevent their recurrence. Accident 

causation models have been used for many years in high-risk industries, such as 

chemical processing plants and the rail and airline industries. Examples of popular 

accident causation models are Reason’s Swiss cheese model (Reason, 1997) and 

Donabedian’s structure/process/outcome model (Donabedian, 2003). 

After reviewing numerous accident causation models, Reason’s model was chosen 

as the guiding conceptual framework for the research program. The model was 

chosen because it recognises that adverse events rarely have a single cause and 

are typically due to many factors; the model also promotes the concept of a causal 

chain (Brown et al., 2008; Cox, 2008). For example, how an individual clinician 

exercises his or her skills can have a profound effect on the safety of the care 

delivered; surgeons, physicians and nurses have to rely heavily on their own skills in 

order to protect patients from harm (Reason, 2004).  

Adverse events in health care typically involve a complex interaction between a 

variety of elements, including: human behaviour; technological aspects of the 

system; socio-cultural factors; and a range of organisational and procedural 

weaknesses. Reason’s model is therefore considered the most appropriate model to 

apply to the complex health care environment (DoH, 2000). Although popular for 

event analysis however, little guidance exists on the use and application of Reason’s 

model. The publication included in this chapter outlines the theoretical underpinnings 
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of the model and demonstrates its application to adverse events in the acute care 

setting. 
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Reason’s accident causation model: application to adverse events 

in acute care 
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Chapter summary 

This chapter outlined the conceptual framework that guided the research program. 

The publication included in this chapter describes the theoretical underpinnings of 

the accident causation model; development of the model; limitations of the model; 

and concludes with a clinical case study demonstrating the model’s application.  

Acute care delivery is complex and is influenced by many variables ranging from 

government funding, bed availability and staff fatigue to equipment faults and waiting 

times. The analysis of adverse events therefore needs to move beyond simplistic 

conceptions of fault and blame because many events may be an outcome of the 

conditions staff were working under at the time (Woloshynowych et al., 2005). 

Blaming staff for patient harm and neglecting to consider the many variables 

influencing care delivery fails to address the underlying causes of harm and cannot 

prevent future adverse events.  

Using a framework such as Reason’s accident causation model to guide the 

research program was important because it promoted a focus on several factors of 

post-ICU adverse events rather than attributing superficial explanations. No 

published studies that used an accident causation model to examine post-ICU 

adverse events were identified in the research program. This makes the findings of 

the research program unique. The use of conceptual frameworks in patient safety 

research is important due to the complex nature of acute care delivery. Conceptual 

frameworks facilitate the examination of adverse events and enable outcomes to be 

linked to the existing body of knowledge (Borbasi et al., 2008). Using Reason’s 

model to guide the research program helped identify modifiable factors within care 

processes which contribute to post-ICU adverse events.  

The preceding chapters have set the scene for the research program. Chapter One 

provided the background to adverse events, Chapter Two reviewed the literature on 

post-ICU adverse events and Chapter Three outlined the conceptual framework 

which guided the research program. The next chapter presents the method used in 

the research program. 
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CHAPTER 4 

 

Research Method 

 

 

This chapter presents the method used in the research program. It contains a book 

chapter written by the candidate on mixed method research.  

 

Elliott, M. Mixed methods; in Richardson-Tench M, Taylor B, Kermode S & Roberts 

K. (2011). Research in nursing: evidence for best practice (4th ed.). Melbourne: 

Cengage.  

 Malcolm Elliott – conceived the key intellectual content, and wrote and edited 

manuscript drafts. 
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Introduction 

This chapter presents an overview of the method used in the research program, a 

mixed methods design. The philosophical basis of mixed methods research is 

described, as well as the strengths and limitations of this method. Data collection 

and analysis techniques of the individual phases of the research program are also 

summarised.  

The content of chapter 4 is presented as a book chapter written by the candidate. 

Chapter four concludes with an overview of the method used in each phase of the 

research program. 
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Mixed methods research 
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Research program 

The research program presented in this thesis was conducted in three phases (see 

Figure 1). A mixed method research design was used in the program and differing 

methods used in each phase. The primary research question addressed by the 

research program was: What factors are associated with adverse events in patients 

discharged from ICU? To help answer this question, each phase of the research 

program addressed a different question. 

Figure 1: Overview of the research program 

 

Phase I (Chapter 5) 

Studies on readmission have consistently found that most patients are readmitted for 

cardio-respiratory reasons, but the causes of the clinical deterioration are not clear in 

the literature (Elliott, 2006). Is it because wards are not resourced to provide the 

level of respiratory care most post-ICU patients require? If so, is this because lower 

nurse to patient ratios on the wards do not allow staff the time to provide post-ICU 

patients with the care and attention they need?  

With questions such as these unanswered and with other contributing variables such 

as systems or organisational factors given little attention in previous research, Phase 

I of the research program was conceptualised. Phase I was a qualitative, exploratory 

study which aimed to provide a deeper understanding of the factors associated with 

ICU readmission.  
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The first phase of the research program was one of the first published studies to use 

qualitative methods and provides new insights into post-ICU adverse events 

(Chapter 5). The perceptions and experiences of nurses were not previously 

identified in the literature. The findings of Phase I demonstrated that ICU 

readmission is a complex problem involving system or environment factors as well 

as the patient’s age and or disease processes. The findings also represent 

potentially modifiable factors within care processes. 

Phase II (Chapter 6) 

Consistent with a mixed methods research design, the findings from Phase I 

informed the design of Phase II. Factors identified from a literature review and Phase 

I were hypothesised to contribute to most adverse events following ICU discharge. 

The factors were formatted into an online questionnaire and pilot tested; the 

development and testing are described in a publication in Chapter Six (Elliott et al., 

2013).  

ICU Liaison Nurses were asked to rate, based on their experience, the extent to 

which they believed 25 factors contribute to post-ICU adverse events. A five-point 

Likert scale was used to achieve this (see Appendices). Phase II of the research 

program was the first study to explore ICU Liaison Nurses’ opinions on factors 

associated with post-ICU adverse events. The findings provide unique insight into 

the nature of these events and add to the existing body of literature on this acute 

clinical problem. A limitation of Phase II is that the findings reflect collective expert 

opinion. The findings of Phase II were therefore validated in the third and final phase 

of the research program. 

Phase III (Chapter 7) 

Phase III of the research program was designed to clinically validate the findings of 

Phase II in real time. A convenience sample of ICU Liaison Nurses from four 

hospitals in a metropolitan Australian city was recruited to collect data. The findings 

of Phase II were developed into a paper-based data collection tool. The ICU Liaison 

Nurses were asked to use the tool to rank 25 factors as to their contribution to actual 

adverse events following ICU discharge. Data collection also involved the Nurses 

providing a brief description of each patient, including their medical diagnosis. The 
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Nurses were also asked to describe any others factors not listed on the tool, which 

contributed to each adverse event in the patients they encountered.  

Chapter summary 

This chapter provided an overview of mixed methods research. This design was 

used in the research program for its inherent ability to provide a deeper 

understanding of the problem under investigation than a single method alone. The 

chapter described the philosophical underpinnings of mixed methods research and 

highlighted this method’s strengths and limitations. The way in which a mixed 

methods design was conducted in the research program to identify factors 

associated with post-ICU adverse events and to develop an understanding of how 

these factors interrelate and contribute to this unique clinical problem, was also 

described.  

The preceding chapters have set the scene for the research program. Chapter One 

provided the background to adverse events, Chapter Two reviewed the literature on 

post-ICU adverse events, and Chapter Three outlined the conceptual framework 

which guided the research program. The next chapter describes Phase I of the 

research program, a qualitative study exploring nurses’ opinions and experiences of 

ICU readmission.  
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CHAPTER 5 

 

Phase I ICU readmission: nurses’ perspective 

 

 

This chapter contains two manuscripts published in international peer-reviewed 

critical care journals. 

 

Elliott, M. (2012). Using ICU readmissions as a marker of care quality: time for a 

rethink? British Journal of Intensive Care, 22(3), 86-89.  

 Malcolm Elliott – conceived the key intellectual content; and wrote and edited 

the manuscript drafts. 

 

Elliott, M., Crookes, P., Worrall-Carter, L., & Page, K. (2011). Readmission to 

intensive care: a qualitative analysis of nurses’ perceptions and experiences. Heart & 

Lung, 40(4), 299-309. (IF 1.40) 

 Malcolm Elliott – led the conception and design of the project; collected data; 

led the data analysis; and wrote and edited manuscript drafts. 

 Professor Patrick Crookes – advised on the research plan and analysis; 

assisted with data interpretation. 

 Prof Linda Worrall-Carter – advised on data analysis and interpretation; and 

edited manuscript drafts for key intellectual content. 

 Dr Karen Page – assisted with data analysis and interpretation; and edited 

manuscript drafts for key intellectual content. 

 



 

 91 

Introduction 

While much is known about the occurrence of adverse events within acute settings 

such as Intensive Care, less is known about adverse events in patients recently 

discharged from ICU. One of the few post-ICU adverse events that have been 

empirically examined is ICU readmission. This event has received significant 

research attention for many reasons including its use as a key indicator of ICU 

performance (Drennan et al., 2010). There are, however, numerous limitations in 

using readmissions in this way.  

Care is delivered in general hospital wards independent of care delivered within ICU. 

As such, readmissions may be a reflection of suboptimal ward care and not of care 

within an Intensive Care Unit. For example, ward staff could fail to adequately 

supervise a post-ICU patient resulting in the patient falling and suffering a cerebral 

haemorrhage necessitating a second ICU admission. For this reason, some 

researchers have focused only on readmissions occurring within 72 hours of ICU 

discharge (Makris et al., 2010). This, however, represents the minority of studies.  

Most research on ICU readmission has focused on any second admission to 

Intensive Care during the same hospitalisation. Quality of care delivered on hospital 

wards though is not a reliable measure or reflection of ICU performance. The first 

publication in this chapter highlights this issue; it also challenges the traditional 

definition of readmission. The methodological characteristics of studies examining 

ICU readmissions are also critiqued.  

The publication also outlines the many variables influencing ICU readmission. For 

example, advances in medical and surgical techniques mean that patients who 

would once not have survived their critical illness are now surviving to ICU 

discharge. Improvements in clinical care also mean that many patients are living 

longer and with that comes associated co-morbidities. Ward staff today therefore 

have to care for a much more acute and complex patient population than in the past, 

many whom will become seriously ill during their hospital admission (Bright et al., 

2004; Ryan et al., 2004). If staff skill mix on general wards is not adequate to meet 

care needs, patients are placed at risk of adverse outcomes and for some this may 

mean a return to ICU. 
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Outcomes measures such as readmissions must allow for the contribution of care 

breakdown or discontinuity between ICU and the wards. Poor communication 

including inadequate patient handover has been recognised and may be a 

contributor to readmission (Boutilier, 2007). This problem though is not unique to ICU 

and the wards. The quality of communication between health professionals including 

patient handover is currently a priority area for the Australian Commission on Safety 

and Quality in Health Care. Although ICU staff are responsible for the quality of 

handover they deliver to ward staff, they are not responsible for care delivered once 

the patient is admitted to a ward. This is another factor that must be considered 

when interpreting readmission data. 

Research on ICU readmissions found that 5% to 10% of patients are readmitted to 

ICU and mainly for cardio-respiratory reasons (Elliott, 2006). Research has not 

identified the causes of readmissions or the associated factors. The primary focus of 

medical care in ICU is support of the cardiovascular and respiratory systems; most 

ICU readmissions therefore reflect the need for advanced cardio-respiratory support. 

However, most primary admissions to ICU, regardless of the primary diagnosis, 

reflect a need for advanced cardio-respiratory support. The research finding that 

most ICU readmissions are cardio-respiratory in nature provides little insight into the 

true causes or characteristics of this adverse event. 

The intention of Phase I of the research program was to identify factors which 

warrant further investigation. Nursing staff were chosen as the key informants for 

Phase I because they spend more time at the bedside involved in direct patient care 

than other health professionals. They are therefore ideally positioned to observe and 

thus comment on care delivered by other clinicians. 

Within the context of the research program, Phase I explored the following question: 

what are nurses’ perceptions and experiences of the factors contributing to ICU 

readmission? Unstructured one-on-one in-depth interviews were conducted of 

nurses who had worked in ICU and on hospital wards and had cared for patients 

readmitted to ICU. Nurses who provided support for these staff such as nurse 

educators, were also interviewed. Data were gathered until saturation was reached; 

this occurred after interviews with 21 nurses. Phase I of the research program 

identified five key factors associated with ICU readmissions: premature discharge 
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from ICU; heavy workloads on the wards; delayed medical care on the wards; lack of 

adequately qualified ward staff; and patients whom ward staff found to be clinically 

challenging.  

The first publication in this chapter is a conceptual paper on ICU readmission. The 

second publication presents Phase I of the research program. Both papers have 

been published in international peer-reviewed journals. 
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Using ICU readmissions as a marker of care quality: time for a 

rethink? 
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Readmission to intensive care: a qualitative analysis of nurses’ 

perceptions and experiences 
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Chapter summary 

This chapter presented Phase I of the research program, an exploratory study 

describing nurses’ perceptions and experiences of ICU readmissions. The study is 

innovative because it is one of two published studies to use qualitative methods to 

explore factors associated with this post-ICU adverse event; the other was older 

work by Russell (1999). Most research on ICU readmissions has been quantitative in 

nature, primarily examining medical records or retrospectively analysing clinical data. 

Previous studies have found that most ICU readmissions are due to 

cardiorespiratory illnesses but did not identify key factors such as those in care 

processes, which contribute to this adverse event. 

Phase I identified five key factors associated with ICU readmissions: premature ICU 

discharge, complex patient care needs, lack of skilled staff, heavy workloads and 

delayed care. Phase I of the research program was one of the first studies to identify 

these specific factors and to do so using a qualitative research method. These 

findings represent unique factors in care processes which clinicians can target to 

help reduce the risk of future ICU readmissions. The findings relate to the way 

patient care is delivered at the bedside and the way it is managed at the 

organisational level. Phase I had a number of key recommendations: 

 Hospital managers explore ways of improving the acute care knowledge and 

skills of ward staff 

 Hospital managers identify more appropriate environments other than general 

wards for managing post-ICU patients 

 Further investigation into the effects of skill mix and different models of care 

on post-ICU patient outcomes 

o For example, the impact of team-nursing nursing rather than individual 

patient allocation 

 Further research examining how system factors contribute to other adverse 

outcomes in post-ICU patients. 

As the overall aim of the research program was to add to the limited understanding 

of post-ICU adverse events and not just ICU readmission, Phase II of the research 
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program was designed to build on the findings of Phase I. It was speculated that the 

factors identified in Phase I that contribute to ICU readmissions would be common to 

most post-ICU adverse events. These findings, along with those identified in the 

literature, were therefore explored further in Phase II of the research program, which 

is presented in the next chapter.  
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CHAPTER 6 

 

Phase II 

 

Factors associated with post-ICU adverse events: the perspective 

of ICU Liaison Nurses  

 

 

This chapter contains two manuscripts published in peer-reviewed journals. 

 

Elliott, M., Page, K., Worrall-Carter, L., & Rolley, J. (2013). Examining adverse 

events after intensive care unit discharge: outcomes from a pilot questionnaire. 

International Journal of Nursing Practice, 19(5), 479 - 486. (IF 0.88)  

 Malcolm Elliott – led the conception and design of the project; led the 

questionnaire development; collected data; led the data analysis; and wrote 

and edited the manuscript drafts. 

 Dr Karen Page – advised on the conception and design of the project; 

assisted with questionnaire development; contributed to data interpretation; 

and edited manuscript drafts for key intellectual content. 

 Prof Linda Worrall-Carter – assisted with questionnaire development; and 

contributed to data interpretation. 

 Dr John Rolley – assisted with questionnaire formatting and data 

interpretation; and edited manuscript drafts for key intellectual content. 

 

Elliott, M., Page, K. & Worrall-Carter, L. (2013). Factors contributing to adverse 

events after ICU discharge: a survey of liaison nurses. Australian Critical Care, 

26(2), 76 - 80. (IF 0.95) 

 Malcolm Elliott – led the conception and design of the project; collected data; 

led the data analysis; and wrote and edited the manuscript drafts. 

 Prof Linda Worrall-Carter – advised on the research plan; and edited 

manuscript drafts for key intellectual content. 

 Dr Karen Page – advised on the conception of the project; assisted with data 

interpretation; and edited manuscript drafts for key intellectual content. 
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Introduction 

The previous chapter presented Phase I of the research program which identified 

five key factors associated with ICU readmissions. No previous research on ICU 

readmission identified these factors, possibly because few studies have interviewed 

staff involved in the care of readmitted patients. Instead, most research on ICU 

readmission has used quantitative methods such as retrospective medical record 

review. Studies using this method have a major limitation because documentation in 

medical records is often recorded at the end of a shift and is reliant on memory. 

Furthermore, medical records fail to capture the many factors that influence 

characteristics of care processes, such as nurse to patient ratios and the conditions 

under which patient care was delivered.   

Because ICU readmission is one of the most common post-ICU adverse events, it 

was hypothesised that the five factors identified in Phase I, along with other factors 

reported in the literature, would be common to most adverse events following ICU 

discharge. The factors identified in the literature include failing to deliver what is 

considered standard care and failure to act upon clinical findings.  

Phase II of the research program was designed to test the hypothesis that factors 

common to other adverse events would also be associated with post-ICU adverse 

events. Phase II of the research program tested this hypothesis by capitalising on 

the experience of a group of specialist clinicians, ICU Liaison Nurses. These 

specialist clinicians were key informants for Phase II because they are actively 

involved in the care of patients before and after ICU discharge and are a valuable 

resource for ward staff caring for acutely ill patients including those recently 

discharged from ICU. 

To explore these nurses’ opinions, a questionnaire was developed for data 

collection. Consistent with a mixed methods research design, the preliminary draft of 

the questionnaire was informed by the findings of Phase I and the literature. This 

process involved obtaining input from an expert panel to appraise the questionnaire’s 

reliability and validity. Some of the expert panel members were ICU Liaison Nurses 

and thus also contributed data to phase II. The development and testing of the 

questionnaire are reported in the first publication in this chapter.  



 

 113 

Once the reliability and validity of the questionnaire were established, Australian ICU 

Liaison Nurses were invited to complete the questionnaire online. Invitation to 

participate in the survey was sent via the Australian College of Critical Care Nurses’ 

(ACCCN) Liaison Nurse Special Interest Group email list. This Group is a sub-

branch of the ACCCN and is for College members with an interest in the ICU Liaison 

Nurse role. The email invitation contained a hyperlink to the questionnaire which was 

contained in Survey Monkey. It was anticipated that some members of the Liaison 

Nurse Special Interest Group would not be working in the role of an ICU Liaison 

Nurse. The first question of the questionnaire therefore asked if the respondent was 

an ICU Liaison Nurse (see Appendices). If a response of ‘no’ was provided, the 

respondent was exited from the questionnaire. 

Likert scales were used throughout the questionnaire. There is debate in the 

literature about whether Likert scale data should be treated as interval rather than 

ordinal. Likert scales fall within the ordinal level of measurement (Hansen, 2003); the 

response categories have a rank order, but the intervals between values cannot be 

presumed equal (Jamieson, 2004). Some argue that it is ‘illegitimate’ to infer that the 

intensity of feeling between ‘strongly disagree’ and ‘agree’ is equivalent to the 

intensity of feeling between other data categories (Cohen et al., 2000). The results of 

phase II were analysed quantitatively and the argument has been made for using 

parametric methods to analyse Likert scale data (Norman, 2010). The decision was 

therefore made to treat the Likert scale data as interval data. 

The specific question addressed by this second phase of the research program was: 

based on the opinions and experiences of ICU Liaison Nurses, what factors 

contribute to adverse events following discharge from ICU? The opinions of these 

Nurses were important because of the Nurses’ unique clinical role in facilitating ICU 

discharge and patient follow up in ward areas (Endacott et al., 2010).  

Within the context of the thesis and the aim of the research program overall, this 

chapter provides greater understanding of the clinical problem of adverse events 

following ICU discharge. The second publication in this chapter highlights the many 

factors contributing to post-ICU adverse events and provides a strong argument for 

these factors to be explored in greater depth.  
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Examining adverse events after intensive care unit discharge: 

outcomes from a pilot questionnaire 
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Factors contributing to adverse events after ICU discharge: a 

survey of Liaison Nurses 

 



 

 122 

 



 

 123 

 



 

 124 

 



 

 125 

 



 

 126 

Chapter summary 

This chapter contains two publications, representing Phase II of the research 

program. The first publication reports a pilot study of the development and testing of 

the questionnaire used for data collection. The second publication is a research 

paper describing the aim, methods, results, clinical implications and conclusions of 

Phase II of the research program. The study reported in this chapter is unique 

because it is the first published study to explore ICU Liaison Nurses’ opinions of 

adverse events following ICU discharge. The findings of the study highlight the many 

factors contributing to post-ICU adverse events; these are categorised into system, 

clinician and patient factors.  

The findings of Phase II illustrate the complexity of post-ICU adverse events, by 

highlighting the many interrelated factors that contribute. It is not surprising that 

numerous factors contribute to post-ICU adverse events as clinical health care is 

multifaceted and its outcomes are influenced by many variables, including 

characteristics of the patients themselves. ICU and ward staff should be aware of the 

factors contributing to post-ICU adverse events, and where possible, try to minimise 

their impact. For example, patients identified as being at risk of a post-ICU adverse 

event may have better outcomes if admitted to a high-dependency unit, where they 

may be closer monitored than in a ward environment. Resource limitations, however, 

may prevent this. 

If patients are discharged directly from ICU to a ward environment, ward staff should 

be aware of the factors identified in Phase II that are associated with post-ICU 

adverse events. Being cognisant of these factors may be the first step towards 

adverse event prevention. Based on the findings of Phase II, modification of the way 

clinical care is delivered may also reduce the risk. For example, allocating the care of 

post-ICU patients to the most senior or experienced ward staff may help provide the 

patient with the best chance of a positive outcome or avoiding an adverse event.  
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In summary, the key recommendations of Phase II were: 

 ICU and ward staff be aware of the key factors associated with post-ICU 

adverse events 

 Ward staff be educated on the importance of ongoing assessment of patients 

recently discharged from ICU 

 Post-ICU patient care be delivered by the most qualified ward staff 

 Ward managers assess staff skill mix when a patient is admitted to a ward 

from ICU. 

The findings of Phase II of the research program represent collective expert opinion. 

It was considered important to explore expert opinion on post-ICU adverse events 

due to the lack of literature and understanding on this unique clinical problem, and 

the essential role served by these Nurses. The third and final phase of the research 

program was informed by the findings of Phase II. Phase III was designed to 

clinically validate the Phase II findings and is presented in the next chapter. 
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CHAPTER 7 

 

Phase III 

 

Adverse events on the ward after ICU discharge: a clinical 

validation study 

 

 

The manuscript contained in this chapter has been accepted for publication in an 

international peer-reviewed critical care nursing journal.  

 

Elliott, M., Page, K. & Worrall-Carter, L. (2014). Factors associated with post-ICU 

adverse events: a clinical validation study. Nursing in Critical Care. (IF 0.95) 

 

 Malcolm Elliott – led the conception and design of the project; collected data; 

led the data analysis; and wrote and edited the manuscript drafts. 
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Introduction 

The previous chapter described Phase II of the research program, an online survey 

of Australian ICU Liaison Nurses. The survey explored these Nurses’ opinions of 

factors associated with post-ICU adverse events. Phase II of the research program 

contributed unique knowledge to the limited understanding of these adverse events 

by describing these previously unreported expert opinions. The findings highlight the 

complex nature of post-ICU adverse events and demonstrate that these events are a 

combination of system, clinician and patient factors. Based on the findings, Phase II 

of the research program made key recommendations for clinical practice. 

Figure 1: Overview of the research program 

 

As the majority of the Australian ICU Liaison Nurse population completed the survey, 

the findings of Phase II represent collective expert opinion on post-ICU adverse 

events. These findings are important because the development of clinical 

recommendations always requires the opinions of experts (Balshem et al., 2011). 

These opinions add to the limited understanding of post-ICU adverse events and are 

a step towards minimising the risk of these events in the future.  

It is however important to uncover and clarify the evidence that underlies experts’ 

opinions (Balshem et al., 2011). The third and final phase of the research program 

was therefore designed to prospectively validate the findings of Phase II. By 

validating these findings, Phase III aimed to determine their relevance to clinical 

practice and make recommendations for clinical care. The recommendations of this 

phase are based on the study’s findings. 
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A number of ethical issues needed to be considered prior to study commencement. 

Data on adverse events reflect care quality and safety processes within the hospital 

setting. As a key role of ICU Liaison Nurses involves the co-ordination of post-ICU 

care, these nurses had to be willing to report data on poor outcomes of patients they 

are directly responsible for. Numerous ICU Liaison Nurses volunteered to do this. To 

ensure anonymity all data were de-identified. The participating hospitals were also 

not named in the resulting publication.    

The manuscript contained in this chapter reports Phase III of the research program 

and has been accepted for publication in an international peer-reviewed critical care 

nursing journal. 
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Factors associated with post-ICU adverse events: a clinical 

validation study 
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Chapter summary 

This chapter presented the third and final phase of the research program. Phase III, 

a clinical validation study of factors believed to contribute to post-ICU adverse events 

is unique in both its method and findings. To date, ICU Liaison Nurses’ and other 

clinicians’ opinions of factors associated with post-ICU adverse events have been 

unknown and thus not reported. Phase III of the research program aimed to validate 

those Nurses’ opinions. 

Consistent with the findings of Phase II, some of the factors validated in Phase III are 

not modifiable, such as the presence of co-morbidities. Other factors though, such as 

ICU discharge processes, may be modified. Care processes and future research 

should focus on these factors to help reduce the risk of future post-ICU adverse 

events. Phase III of the research program made a number of key recommendations 

for clinical practice. 

Ward staff need be educated on the importance of thorough and ongoing 

assessment of post-ICU patients. While this might seem self-evident, Phase III 

validated the contribution of inadequate patient assessment to post-ICU adverse 

events. Other studies have similarly identified suboptimal assessment of ward 

patients. Failing to adequately assess high-risk patients, such as those recently 

discharged from ICU, increases the likelihood of poor outcomes.  

Patients should only be discharged from ICU when their critical illness has resolved 

and they are ready for the lower intensity care delivered at the ward level. The 

premature discharge of ICU patients, including discharge after hours, typically 

reflects an urgent need for an ICU bed rather than an ICU patient’s readiness for 

ward care. The contribution of premature discharge and after hours discharge was 

validated in Phase III of the research program. Patients discharged from ICU under 

these conditions create a unique challenge for ward staff because wards are not 

sufficiently resourced to provide the higher level care these patients need.  

Admitting patients to a ward when they are not yet ready to be discharged from ICU 

increases the risk of an adverse event. This practice partly explains why some post-

ICU patients may receive suboptimal care. Nurse to patient ratios on general wards 

are not the same as in ICU because ward patients are of lower acuity. However, 
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when a higher acuity patient is admitted to a ward, competing priorities will prevent 

one or more patients receiving the necessary care.  

Phase III also recommended areas for further research. These included exploring 

reasons for the inadequate monitoring and assessment of post-ICU patients. Ward 

staff perceptions of what a high risk patient is and the skills needed to care for these 

patients need to be identified. Evidence-based methods for improving the ICU 

discharge process to reduce the risk of post-ICU adverse event need to be 

established. Strategies for ICU Liaison Nurses to reduce the risk of post-ICU adverse 

events are also worthy of investigation.   

The next chapter summarises the key findings of each phase of the research 

program, describes how each phase is linked and discusses the findings of the 

program overall. Chapter Eight highlights the strengths and limitations of the 

research program, and concludes by making recommendations for clinical practice 

and areas for future research. 
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Introduction 

This final chapter summarises the findings of each research phase, and highlights 

the important contribution of the research program within the context of the existing 

body of literature on in-hospital post-ICU adverse events. This chapter also 

demonstrates how the questions guiding each phase of the research program were 

linked. Finally, the limitations and conclusions of the research program are 

discussed, as are areas for future research.  

Background 

For many years, adverse events have been recognised as a significant problem in 

acute health care settings. However despite decades of research, adverse events 

continue to occur with enormous cost to both health and economic outcomes. 

Chapter One outlined seminal research on adverse events and the associated 

responses of health care organisations around the world. Because of the complex 

nature of these events, the investigation and analysis of adverse events is 

challenging. Adverse events rarely have a single cause and typically, factors related 

to systems, clinicians and patients contribute. These factors include poorly designed 

equipment, poor supervision of junior staff, lack of knowledge or experience and 

poor communication (Bion & Hefner, 2004; Vincent, 2003).  

There are also a variety of conceptual issues in the literature regarding adverse 

events. These include sentinel event, never event, near miss, failure to rescue and 

medical error. The use of these terms creates challenges when comparing studies, 

identifying common themes and making recommendations for practice. For example, 

many studies on post-ICU mortality and ICU readmission do not use the term 

adverse event. Researchers have also acknowledged that difficulties in identifying 

the true incidence of adverse events are related to the limitations of the research 

methods used; these are summarised in Chapter One. In recent years, there has 

therefore been a shift away from research focused on the incidence of adverse 

events to research focused on preventability and patient outcomes (Bion & Hefner, 

2004).  

Consistent with this contemporary focus, the research program examined adverse 

events occurring in patients discharged from Intensive Care. The objective of the 
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program was to add to the current understanding of these events. Specifically, the 

research program aimed to: explore the opinions and experiences of nurses who 

cared for patients readmitted to ICU; explore Liaison Nurses’ opinions of factors 

associated with in-hospital post-ICU adverse events; and clinically validate these 

Nurses’ opinions. The objective of the research program was achieved through a 

series of discrete studies using a mixed methods design and guided by an accident 

causation model. 

Research question 

The primary question that drove the research program was, what factors are 

associated with adverse events in patients discharged from ICU? Chapter Two 

presented two reviews of research on post-ICU adverse events. Contemporary 

literature primarily focuses on two specific events: ICU readmission and mortality. 

The reviews contained in Chapter Two showed that a variety of factors are 

associated with these two events, including those related to the patient. Other factors 

identified in the literature that contribute to in-hospital post-ICU events include the 

time of ICU discharge and the patient’s readiness for discharge to a step-down 

environment. 

Only two studies were identified in the literature that focused on a broader range of 

post-ICU adverse events (Chaboyer et al., 2008; McLaughlin et al., 2007). These 

Australian studies used the globally accepted definition of an adverse event: 

unintended patient harm or injury caused by medical treatment (Wilson et al., 1995). 

Adverse events identified by these studies included nosocomial infection, deep vein 

thrombosis, fluid overload and airway obstruction. Key factors found to contribute to 

post-ICU adverse events included delay in taking action for abnormal vital signs, 

discontinuity of care and nursing care requirements at the time of discharge. Vital 

signs at the time of ICU discharge were also found to predict a post-ICU adverse 

event occurring before hospital discharge.  

These two studies were limited by their sample size, data collection period and 

number of sites involved. Both studies were conducted at single hospitals, limiting 

the ability to generalise their findings to other health care environments. One of the 

studies collected data for a 12-week period (McLaughlin et al., 2007). The studies’ 

recommendations for future research included capitalising on the input of nurses 
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involved in the ICU discharge process (Chaboyer et al., 2008; McLaughlin et al., 

2007). 

As the majority of research on in-hospital post-ICU adverse events has primarily 

focused on two specific events, current knowledge and understanding of this unique 

clinical problem are limited. Little is known for example about the incidence, 

characteristics and outcomes of patients who experience an adverse event following 

ICU discharge (Williams et al., 2010a). The potential impact of factors related to the 

environment in which care is delivered, such as staffing levels and nurse to patient 

ratios, is also unclear. The research program was therefore conceptualised to help 

address this gap in the current understanding of in-hospital post-ICU adverse events.  

Key findings of the program 

Overall, the research program has provided new insight into the nature and 

characteristics of post-ICU adverse events, and has added to the limited 

understanding of this unique clinical problem. Key findings of each research phase 

are summarised in Tables 1, 2 and 3.  

Table 1: Phase I key findings 

Factors associated with ICU readmission: 

 Premature ICU discharge 

 Delayed medical care on the ward 

 Heavy nursing workloads on the wards 

 Lack of adequately qualified staff 

 Clinically challenging patients who required staff to have a unique skill set. 
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Table 2: Phase II key findings 

Key factors associated with post-ICU adverse events: 

 System factors 

 Heavy ward workloads 

 Lack of experienced ward nursing staff 

 Lack of experienced ward medical staff 

 Lack of/inadequate supervision of nursing and medical staff on the 

ward 

 Lack of adequately qualified ward staff 

 Clinician factors 

 Delayed medical care on the ward 

 Delayed nursing care on the ward 

 Lack of recognition or response to patient deterioration 

 Inadequate patient monitoring or assessment 

 Failure to deliver standard care 

 Patient factors 

 Co-morbidities 

 Clinically challenging patients 

 Increased illness acuity 
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Table 3: Phase III key findings 

Key factors associated with post-ICU adverse events: 

 System factors 

 Premature ICU discharge 

 ICU discharge process 

 Lack of experienced medical staff on the wards 

 Lack of/inadequate supervision of nursing and medical staff on the 

wards 

 Heavy workloads on the wards 

 Clinician factors 

 Lack of recognition or response to deterioration 

 Delayed medical care on the ward 

 Inadequate patient monitoring or assessment 

 Failure of staff to follow a rule or policy 

 Patient factors 

 Co-morbidities 

 Clinically challenging patients 

 Increased illness acuity 

 

Accident causation model 

The research program has gone beyond mere descriptions of the medical diagnoses 

of patients experiencing in-hospital post-ICU adverse events and instead, identified 

and validated the contribution of numerous system, clinician and patient factors. The 

identification of these factors was guided by an accident causation model (Reason, 

1995). The model is based on the premise that adverse events occurring within 

complex systems, such as health care, are due to either active or latent failures 

(Reason, 1990, 1995). Active failures refer to the action or inaction of a clinician, 

such as failure to follow a rule or policy. Latent failures are factors within a complex 
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system, which are less obvious but also contribute to adverse events; examples 

include nurse to patient ratios and an organisation’s bed management culture. 

Active failures 

Consistent with the accident causation model, the active failures identified by the 

research program which contribute to post-ICU adverse events are: premature ICU 

discharge; delayed medical care on the ward; lack of recognition or response to 

deterioration; inadequate patient monitoring or assessment; and failure of staff to 

follow a rule or policy. As these factors reflect the behaviour or decisions of 

clinicians, they are factors which may be able to be eliminated with further education. 

Latent failures 

Latent failures identified by the research program which contribute to post-ICU 

adverse events are: heavy nursing workloads on the wards; lack of adequately 

qualified staff; lack of experienced ward nursing staff; lack of experienced ward 

medical staff; lack of/inadequate supervision of nursing and medical staff on the 

ward; and ICU discharge processes. Clinical staff may be aware that these factors 

reflect the less than ideal conditions in which clinical care is often delivered. However 

as these are tacit conditions as per Reason’s model, their contribution to post-ICU 

adverse events may not be obvious. 

Two of the factors identified by the research program, illness acuity and co-

morbidities, cannot be easily modified; these two factors were identified in Phase II 

of the research program and validated in Phase III. There will therefore always be a 

risk of some post-ICU patients experiencing an adverse event before hospital 

discharge. The complex care needs of post-ICU patients place them at high risk for 

an adverse event (Chaboyer et al., 2008). Ward staff who care for these patients 

following ICU discharge should be alert to this inherent risk.  

Research has found that the quality of pre-ICU care has an impact on post-ICU 

outcomes and that many ICU admissions are preventable (Goldhill & Sumner 1998; 

McGloin et al., 1999; McQuillian et al., 1998). For example, a study involving an audit 

of patient records at a 220 bed regional hospital found that 76% of patients had 

clinical markers prior to ICU admission (Endacott et al., 2007). Other research has 
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had a similar finding (Goldhill et al., 1999). If these clinical markers were acted upon, 

it is possible that some ICU admissions could have been avoided.  

Improving the quality of pre-ICU care may not prevent all ICU admissions, but 

improving pre-ICU care may mean that some patients are admitted to ICU not as 

critically ill. Improving the quality of pre-ICU care may be the key to modifying ICU 

patients’ illness acuity and may help reduce the risk of a post-ICU adverse event. 

However, because many patients are admitted to ICU unexpectedly, improving these 

patients’ pre-ICU care potentially means improving the care of all acute hospitalised 

patients. Research is currently attempting to improve ICU patients’ outcomes by 

early detection and intervention of at risk patients (Alvarez et al, 2013). 

Modifiable factors 

Several factors identified by the research program which are associated with in-

hospital post-ICU adverse events are modifiable. These findings represent areas in 

care processes that provide the greatest opportunity for improving post-ICU patient 

outcomes. Phase I of the research program found that premature ICU discharge is 

associated with ICU readmission. Phases II and III similarly found that premature 

discharge is a key factor associated with post-ICU adverse events. Patients who are 

discharged from ICU prematurely may not receive the appropriate level of care in 

ward areas simply because the ward environment is not resourced to provide the 

level of care needed. As a result, these patients may deteriorate, resulting in an 

adverse outcome (Scottish Intensive Care Society Audit Group, 2012). 

Premature discharge 

More than half of the ICU Liaison Nurses in Phase II indicated that premature ICU 

discharge sometimes contributes to post-ICU adverse events; nearly 20% said it 

often or always contributes. The association of premature ICU discharge with post-

ICU adverse events was validated in Phase III. If patients are discharged from ICU to 

an area of lower care intensity before they are clinically ready, they are placed at risk 

of an adverse event. Premature discharge from ICU is therefore considered to be a 

quality indicator (Duke et al., 2005). 

The premature discharge of patients from ICU may be a reflection of the pressure 

ICU staff are under and the limited resources available to them. Although it is 
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unlikely ICU staff willingly discharge patients from ICU before the patients are ready, 

doing so would obviously create a risk of an adverse event. In addition, due to finite 

clinical resources, ICU discharge decisions are often based on clinical judgement by 

considering which patients need an ICU bed the most (Yoon et al., 2004). If the ICU 

is full and staff are under pressure to admit another patient, then the lowest acuity 

patient may need to be discharged to an area of lesser care intensity, even though 

the patient is still unwell (Moreno et al., 2001). The habit of discharging ICU patients 

quicker and sicker is not new (Chaboyer et al., 2002). 

Discharging patients from ICU before they are considered ready has been shown to 

double the risk of in-hospital post-ICU mortality (Blunt & Burchett, 2001). More than 

half of the ICU Liaison Nurses in Phase II believed that premature ICU discharge 

sometimes contributes to post-ICU adverse events, and nearly 20% indicated it often 

or always contributes. A recommendation has been made that for ICU patients with 

unresolved organ failure, discharge be delayed unless adequate monitoring and 

therapeutic resources are available on the ward (Moreno et al., 2001). High ICU 

occupancy and its impact on discharge practices are also associated with increased 

risk of ICU readmission (Chrusch et al., 2009). The practice of discharging ICU 

patients before they are ready has been described as a frequent problem in some 

clinical areas (Utzolino et al., 2010). 

Patients discharged prematurely from ICU may need their vital signs to be measured 

more frequently than is the norm in a ward environment. But research has found that 

many ward patients often do not have their vital signs measured as frequently as 

they should and that vital sign derangements are often not noticed or acted upon 

(McGain et al., 2008; Oliver et al., 2010; Smith, 2008). In one Australian study 

involving an audit of 1,597 vital sign recordings in 62 ward patients, respiratory rate 

was documented an average of only once per day (Leuvan & Mitchell, 2008). This 

may be one reason why patients discharged from ICU prematurely have increased 

mortality rates (Daly et al., 2001; Goldfrad & Rowan, 2000); a failure of staff to 

recognise or act upon clinical deterioration.  

The high demand for ICU beds is one explanation for the practice of discharging 

patients from ICU after hours. In Phase II of the research program, more than a third 

of ICU Liaison Nurses indicated that after-hours ICU discharge sometimes 



 

 150 

contributes to post-ICU adverse events and a third said it often or always 

contributes. Discharge from ICU to a ward is most safely performed during the day 

when parent ward teams are still accessible (Scottish Intensive Care Society Audit 

Group, 2012). Research has demonstrated a negative impact of after-hours 

discharge on patient outcomes (Pilcher et al., 2006; Priestap & Martin, 2006; Singh 

et al., 2010).  

ICU discharge process 

The ICU discharge process may be a key area where strategies to reduce the risk of 

in-hospital post-ICU adverse events could be the most effective. Evidence-based 

guidelines may be one way to achieve this. Currently there is marked heterogeneity 

in ICU discharge processes and only a small number of ICUs use written patient 

discharge guidelines (Heidegger et al., 2005; Lin et al., 2009). The use of critical 

pathways has been shown to enhance the ICU discharge process (Watts et al., 

2005). The effectiveness of Critical Care Outreach Services for facilitating ICU 

discharge though is yet to be demonstrated (Williams et al., 2010b).  

A seminal study conducted in 20 ICUs in the United Kingdom found the post-

discharge mortality rate of at risk patients may be reduced by 39% if these patients 

remain in ICU for another 48 hours (Daly et al., 2001), though demand for ICU beds 

may prevent this. A recent review found that ICU discharge ‘by triage’ still occurs, 

even though there is evidence that this practice and other factors increase the 

mortality risk (Lin et al., 2009). One such risk factor is staff workloads; even if staff on 

the receiving ward recognise the higher level of care a post-ICU patient requires, it 

may be difficult for them to provide the required care due to the care demands of 

other patients. It is therefore not surprising that ward staff have described a sense of 

dread and felt depressed when informed that a patient was to be transferred from 

ICU (Whittaker & Ball, 2000).  

Workloads 

Heavy workloads on the wards were identified by Phase I as a key contributor to ICU 

readmission. Workloads were also identified in Phase II as being a key factor 

contributing to other post-ICU adverse events. The premature discharge of patients 

from ICU may also be a key contributor to staff workloads on the wards. This 
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combined with the clinically challenging nature of many post-ICU patients, another 

Phase I finding, adds to ward staff workloads.  

Three patient factors were also identified in Phase III as being key contributors to 

post-ICU adverse events. These factors were: the clinically challenging nature of 

many patients, increased illness acuity and the presence of co-morbidities. These 

factors increase patient complexity and care needs and thus the workloads of staff 

caring for them. Phase III validated the contribution of these three factors to post-ICU 

adverse events. 

Care quality 

Quality of post-ICU ward care was a key factor contributing to adverse events in the 

research program. Significant factors identified in Phase II included: lack of 

recognition or response to patient deterioration, inadequate patient monitoring or 

assessment, failure to deliver standard care and delay in providing nursing care. 

There are a variety of explanations for these findings. As described, if a patient is 

discharged from ICU prematurely, it is unrealistic to expect ICU level care to be 

delivered in another environment, particularly one with lower nurse to patient ratios.  

Seminal research has speculated that some post-ICU deaths could have been 

prevented with improved care on the wards (Wallis et al., 1997). While improved 

care was not defined and some deaths were expected, most of the mortality 

occurred in patients who were expected to survive (Wallis et al., 1997). Suboptimal 

care has been attributed to delays in recognising and reporting deterioration, 

inappropriate clinical treatment, lack of knowledge and skills, poor communication 

and organisational issues (McQuillan et al., 1998; NCEPOD, 2005; NPSA, 2007). 

A further explanation for inadequate care of post-ICU patients is the limited 

knowledge and skills ward staff may have related to resuscitation. A survey of nearly 

500 ward nurses in Korea found that less than half had recent experience caring for 

patients with chest pain, arrhythmias or cardiac arrest (Roh et al., 2012). This may 

simply have been because these nurses worked on hospital wards and not in high 

acuity areas such as ICU where patients are more likely to have these clinical 

conditions. However, only a third of the nurses in the Korean study had received 

simulation-based resuscitation training. Insufficient training, lack of competence and 
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lack of confidence were found to be barriers to optimal resuscitation performance 

(Roh et al., 2012). 

In Phase II of the research program, more than half of the ICU Liaison Nurses 

similarly felt that a lack of adequately qualified ward staff sometimes contributes to 

post-ICU adverse events and more than one third felt it often or always contributes. 

Nearly half the Nurses felt that a failure to deliver standard care often or always 

contributes to post-ICU adverse events.  

Communication 

Quality of care is also influenced by communication between clinicians caring for 

patients on the ward. Communication breakdown has been identified as a factor 

contributing to sub-optimal or inadequate care and is a current focus of the 

Australian Commission on Safety and Quality in Health Care (ACSQHC, n.d. c). 

Delayed medical care on the ward was identified in Phase II of the research program 

as a key contributor to post-ICU adverse events; some delays may have been due to 

inadequate communication between nursing and medical staff. Other key research 

has also identified communication as being a factor contributing to inadequate care 

of critically ill patients (Goldhill et al., 1999; McQuillian et al., 1998).  

Many factors contribute to delayed medical care on the wards, and one is the failure 

of nursing staff to inform medical staff of a patient’s deterioration in a timely manner. 

A recent qualitative study involving nurses who had managed a patient referred to an 

ICU outreach team found that junior medical staff were often reluctant to seek 

assistance from senior colleagues (Donohue & Endacott, 2010). Not surprisingly, 

research has found that undergraduate medical curricula often lack a critical care 

component (Frakel et al., 2004). This may contribute to the absence of acute care 

skills found amongst junior doctors and explain why they struggle to care for acutely 

ill patients (Buist et al., 2001; Smith & Poplett, 2002). It has also been recommended 

that nursing curricula emphasise the importance of identifying clinical trends and 

acting upon clinical deterioration (Endacott et al., 2010). 

Staff issues 

Other factors identified by the research program that contribute to staff workloads 

are nurse to patient ratios, staff skill mix, ward staffing levels, lack of qualified ward 
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staff and lack of or inadequate supervision of nursing staff. These are latent factors 

and were identified in Phases I and II of the research program. Other research has 

found that nurse to patient ratios influence patient outcomes. In one North American 

study involving 232,342 patients, each additional patient per nurse was associated 

with a 7% increase in the risk of death and a 7% increase in the risk of failure to 

rescue (Aiken et al., 2002). Other studies had similar findings (Blegen et al., 2011; 

Needleman et al., 2011; Rothberg et al., 2005). A recent systematic review also 

demonstrated an associated between increased registered nurse staffing and lower 

risk of hospital mortality and adverse events (Kane et al., 2007).  

This suggests that the type of nurse or the knowledge and skills of the bedside nurse 

influences the incidence of adverse events. It is no surprise that the research 

program found that a lack of appropriately qualified ward staff contributes to post-

ICU adverse events. The implication of this is that the most knowledgeable or skilled 

nurse on the ward should be caring for the most at risk patients, such as those 

recently discharged from Intensive Care. 

Given that the ICU Liaison Nurses’ opinions from Phase II of the research program 

were validated in Phase III, it is possible that experienced ICU staff may be able to 

accurately predict which patients are most likely to experience a post-ICU adverse 

event. This may be another strategy for improving the ICU discharge process. If ICU 

staff could predict patients who are likely to experience a post-ICU adverse event, 

these patients’ discharge could be delayed, or if that is not possible, action could be 

taken to decrease the risk (such as admitting the patient to a high-dependency unit 

instead of a ward).  

In a recent pilot study, ICU nurses could accurately identify patients’ post-acute care 

needs; influential factors included the reason for the hospital admission and the 

patient’s current functional status (Holland et al., 2012). Future research needs to 

determine if ICU staff can accurately predict which patients will experience an 

adverse event post-ICU discharge. The findings of such a study, along with the 

findings of this research program, may help reduce the incidence of in-hospital post-

ICU adverse events by identifying which patients to target.  

One of the key components of the ICU discharge process is communication between 

ICU and ward staff; deficits in this area may also contribute to post-ICU adverse 
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events. For example, an audit of 123 ICU medical transfer reports found that 64% 

contained at least one error, and of these, 28% were considered potentially harmful 

(Perrens et al., 2008). In Phase II of the research program, more than 70% of the 

ICU Liaison Nurses felt that the ICU discharge process sometimes or always 

contributes to post-ICU adverse events. Similarly, nearly 70% of the Liaison Nurses 

felt that inadequate handover from ICU to ward staff sometimes or always 

contributes. 

A study of the recognition and communication of patient deterioration also 

highlighted the contribution of staffing issues to patient care (Endacott et al., 2007). 

The study involved interviews with nurses and doctors who had been involved in the 

care of patients unexpectedly admitted to ICU. Staffing issues reported to influence 

patient care included: staff shortages; wide variation in staff skill mix from shift to 

shift; frequent use of casual and part time staff; and demands on the time of medical 

staff (Endacott et al., 2007). Reduced staffing after hours and the use of ‘covering’ 

doctors who were not familiar with the patients, were also reported to contribute.  

Scholarly contribution 

This research program has made a number of contributions to the scholarly 

literature. The program explored the perceptions and experiences of nurses involved 

in the care of patients readmitted to ICU. Five key factors contributing to this unique 

in-hospital post-ICU adverse event were identified. Much of the research to date on 

ICU readmissions has focused on disease processes of readmitted patients and has 

done so via medical chart review. The findings of Phase I represent key areas in 

care processes worth targeting to reduce the risk of ICU readmission. 

Phase II of the research program was informed by Phase I. It capitalised on a group 

of clinical experts’ experience and identified key factors associated with post-ICU 

adverse events. Previous research has primarily focused on ICU readmission and 

mortality. The findings of Phase II demonstrated that many of the factors associated 

with adverse events in other acute settings contribute to these events following ICU 

discharge. However, unique factors associated with post-ICU adverse events were 

also identified. 
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The third and final phase of the research program clinically validated the findings of 

the earlier research phases. When data were prospectively collected on a sample of 

post-ICU patients who experienced an adverse event, the findings of Phases I and II 

of the program were substantiated. These findings represent new insight into the 

nature and characteristics of post-ICU adverse events: the contribution of system, 

clinician and patient factors. The findings add to the current understanding of this 

clinical problem and represent important areas for clinical care and research target to 

reduce the risk of future post-ICU adverse events. 

The research program has a number of strengths. First, the program was guided by 

an accident causation model and is the first study on post-ICU adverse events to do 

so. Research on post-ICU adverse events occurring before hospital discharge has 

neither cited the use of an accident causation model nor commented on the 

contribution to current theory. The characteristics of the model that guided the 

research program are described in the publication in Chapter Three. Accident 

causation models have been used for many years in other high risk industries, such 

as the airline industry and nuclear power plants. Their application encourages a 

focus on key causative factors rather than superficially blaming those involved in 

adverse events. By identifying factors contributing to adverse events in acute health 

care, the way in which care is delivered can be modified and improved, which helps 

to avoid similar events in future.  

Second, the research program used a mixed methods design. This design provides 

a more thorough understanding of the problem under investigation than use of a 

single method. Using a mixed methods design, the strengths of one method may 

compensate for the limitations of the other method, enhancing the rigour of the 

overall findings. Given the complex nature of adverse events and the numerous 

strengths of mixed method research designs, this method has been recommended 

for patient safety research (Brown et al., 2008a).   

Finally, the research program capitalised on the experience and expertise of nurses 

involved in the discharge and care of post-ICU patients. Recent research on in-

hospital post-ICU adverse events recommended that these nurses be used to 

understand these events further (Chaboyer et al., 2008). The findings of this program 

have helped to build research capacity through the expert opinion of key informants. 
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Limitations 

As with any study, the research program has some limitations. Phase I was initial 

exploratory work and conducted in an Australian tertiary referral hospital. Although 

the hospital serves a large geographical population and contains a level III ICU, the 

findings of Phase I can only be generalised to similar hospitals within the Australian 

health care system. The findings may have differed if the study was conducted in a 

smaller Australian hospital, a hospital with a different level ICU or a hospital 

overseas. A further limitation of Phase I is that only the opinions and experiences of 

nurses were explored. Although this was an intended feature of the research design, 

the findings may have differed if medical staff were also interviewed. The unexplored 

opinions of medical staff involved in the care of patients readmitted to ICU are an 

area for further research. 

The second phase of the research program was an online survey of ICU Liaison 

Nurses. They were asked to comment on 25 factors hypothesised to contribute to 

adverse events following ICU discharge. Although the findings are important they 

only represent collective expert opinion. While a good response rate was achieved, it 

is not clear as to the true percentage because the exact population of Australian ICU 

Liaison Nurses is unknown.  

A further limitation is that the survey results were not analysed according to the type 

of hospital each respondent worked in. The results may have been strengthened if 

data were analysed according to hospital type. For example, ICU Liaison Nurses 

employed in a metropolitan tertiary referral hospital may have differing roles, 

responsibilities and experiences to those employed in smaller regional hospitals. 

Another limitation is that the sample for the pilot and main study may have had a few 

identical members. 

The final phase of the research program involved clinical validation of the findings of 

Phase II. A tool was used to prospectively collect data on the factors contributing to 

adverse events in patients discharged from ICU. Although Phase III data were 

collected at four tertiary referral hospitals in a metropolitan city, similar to Phase II, 

the findings may have differed if data were collected at differing hospitals. The 

findings of Phase III only reflect post-ICU patients who experience an adverse event 
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in a metropolitan hospital with a level III ICU. Furthermore, without adjusting for 

potential confounders, the contribution of each factor is unknown. 

A data dictionary was not used for phase III. Although the data collection tool 

included the international definition of an adverse event, individual data collectors 

determined whether or not a post-ICU patient experienced an adverse event. This 

may have affected the validation of some factors in this phase of the research 

program. The findings also only reflect nurses’ perspectives. 

Recommendations for practice 

There are a number of recommendations for clinical practice arising from this 

research program. Given that up to a third of post-ICU patients may experience an 

adverse event prior to hospital discharge, and that many of these events have been 

deemed avoidable, it is imperative that the outcomes of this research program be 

translated into clinical practice. 

Patients at risk of in-hospital post-ICU adverse events should be identified before 

ICU discharge. While this may not possible for every patient at risk, the findings of 

this research program allow many at-risk patients to be more easily identified. 

Factors identified by the research program which ICU staff may be able to influence 

include the ICU discharge process (e.g., premature discharge, after hours discharge) 

and the quality of handover given to ward staff. Once a patient about to be 

discharged from ICU is identified as being at risk, action should be taken to reduce 

or eliminate the risk. Currently though, there are no evidence-based strategies for 

reducing the risk of in-hospital post-ICU adverse events. However, many of the 

findings of this research program represent modifiable factors within care processes, 

such as the time of ICU discharge.  

When a patient discharged from ICU is determined to be at risk of an adverse event, 

staff on the receiving ward should be informed of this. Some patients though are 

discharged from ICU quickly to free a bed for an urgent case and ICU staff may not 

have time to assess a patient’s risk of a post-ICU adverse event. Ward staff should 

therefore be aware of the factors associated with post-ICU adverse events and 

assess post-ICU patients to determine their risk. It is possible though that staff are 
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already aware of these factors but system factors inhibit them from taking 

preventative action. 

When ward staff identify a patient at risk, or are informed by ICU staff that a patient 

is at risk of a post-ICU adverse event, steps should be taken to eliminate or reduce 

the impact of the risk factors. Ward staff though can only focus on factors which are 

modifiable. For example, ward staff may have little or no influence over the time a 

patient is discharged from ICU, or if the discharge is premature. However, if a patient 

is discharged from ICU prematurely, ward staff should be aware of the associated 

risks in order to manage them.  

A lack of experienced medical staff and delayed medical care on the wards also 

contributes to post-ICU adverse events. Ward nursing staff have little influence over 

these factors, but ward staff should be aware of the contribution of these factors to 

post-ICU adverse events. If nursing staff are concerned that the medical advice they 

are given about a post-ICU patient is incorrect, or that a post-ICU patient is not 

receiving medical care in a timely manner, clinical care should be escalated. For 

example, it may be appropriate to request the input of an ICU Liaison Nurse or 

Medical Emergency Team. Factors which ward staff have control over include the 

frequency of vital sign measurements and the interpretation of these signs. 

Ward staff should also be aware of the impact of less obvious factors on the risk of 

post-ICU adverse events. These include failure to follow a rule or policy, failure to 

follow advice from a senior clinician, and lack of recognition or response to patient 

deterioration. Being aware of these factors requires staff to reflect on their own 

clinical practice. While failing to follow a clinical guideline may have few 

consequences for some patients, the risk of doing this with post-ICU patients is 

significant. Less experienced or qualified ward staff in particular should be aware of 

this. 

Similarly, ward staff must be aware of the importance of measuring and interpreting 

the vital signs of post-ICU patients. Research has demonstrated the consequences 

of failing to act upon clinical deterioration of general ward patients. Failing to deliver 

standard care such as the frequent measurement of vital signs, has far greater 

consequences for post-ICU patients.  
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Future research 

There are a number of recommendations for future research arising from the 

research program. These may help to confirm, support or challenge the findings of 

the program. 

1.  The findings of the research program provide a good basis for future 

research to develop a clinical tool for assessing the risk of in-hospital 

post-ICU adverse events. 

2.  Inadequate patient assessment was found by the research program 

and previous research to contribute to post-ICU adverse events. More 

research needs to be conducted on the clinical assessment of post-ICU 

patients. Research is needed to explore why this important component 

of clinical care is often neglected on the wards.  

3.  Identifying these factors is step towards addressing a modifiable factor 

in care processes which contribute to adverse events. 

i. Attention should also be given to why the measurement of 

respiratory care is often neglected in ward patients. This could 

be achieved via a qualitative study of ward nurses. 

4.  The factors associated with post-ICU adverse events may differ 

between hospitals. While some factors may be common in similar 

hospitals (e.g., tertiary referral hospitals), it is worth exploring if 

contributing factors differ between hospitals (e.g., regional vs. 

metropolitan). 

5.  Numerous factors associated with in-hospital post-ICU adverse events 

are modifiable. Future research needs to identify the best way to 

eliminate these factors from care processes or minimise their impact. 

6.  A prospective observational study comparing ICU staff’s predictions of 

which patients will experience an in-hospital post-ICU adverse event 

with those who actually do, is worth conducting. If staff predictions are 

accurate then patients at risk could be targeted. While it remains 
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unclear what the best strategies are for reducing the risk of post-ICU 

adverse events, identifying at risk patients is a starting point.  

7.  A randomised controlled trial to examine the impact of specific 

interventions to reduce or eliminate in-hospital post-ICU adverse 

events is needed. Evidence for example, is inconclusive about the 

benefits of High Dependency Units. A trial comparing the outcomes of 

post-ICU patients admitted to these Units with those admitted directly 

to a ward would be beneficial. 

Conclusion 

This research program is a continuation of contemporary research and provides 

further insight into the problem of in-hospital post-ICU adverse events. The research 

program reveals that post-ICU adverse events are a complex, multi-factorial problem 

with a causal chain that goes beyond acute disease processes. It appears that 

factors relating to system, clinician and patient issues contribute to the development 

of post-ICU adverse events. Future research should explore key findings of this 

research program. 
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