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ABSTRACT 

The legacy of a critical care admission is gaining increased international 

attention as mortality reduces.  Increasingly research is focusing on 

patient and family-centred outcomes and the ensuing morbidity associated 

with an intensive care unit (ICU) admission.  Within the ICU, decisions are 

frequently made regarding patient outcomes yet little is known regarding 

how decision-making processes occur and how patient-centred outcomes 

are integrated within these decisions.  The first part of this thesis focuses 

on processes occurring within the ICU and investigates the prediction of 

patient outcomes, what factors are involved in prediction of outcome and 

how this influences clinical decision-making, and finally what the longer-

term outcomes of patients and their caregivers are following ICU.  

Specifically, the first study establishes how well intensive care clinicians 

can predict longer-term outcomes for their patients at one-year post ICU 

discharge.  The second study explores how ICU consultants evaluate and 

conceptualise patient health related quality of life (HRQoL) and physical 

function to predict outcome and how this is prioritised within their clinical 

decision-making.  The second half of the thesis investigates the actual 

outcomes for patients and caregivers within Australia.  The third study 

provides invaluable longer-term outcomes data and is the first in Australia 

to follow-up patients for an extended period of time.  This study evaluates 

HRQoL, psychological dysfunction, physical function and return to work 

status for survivors at four to five years following ICU discharge.  The final 

two studies provide a systematic review of the literature describing 

caregiver morbidity and observational data of caregiver outcomes in 

Australia, as caregivers too are involved in recovery following critical 

illness. 
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CHAPTER 1 INTRODUCTION 

1.1 Statement of the problem 

Survivorship following intensive care has garnered international attention 

within the critical care community. Traditionally survival from intensive care 

was the key goal of treatment and indicator of treatment success.  

However, as intensive care medicine has advanced, survival from 

intensive care has also improved (ARDSnet 2000, Van Den Berghe, 2001, 

Bernard 2001, Moran 2008) and reduced mortality no longer explains the 

full extent of the story for patients (Iwashyna & Angus, 2014).  Within the 

last decade, there has been considerable shift in research to not only 

focus on the quantity of survival but to investigate the quality of 

survivorship.  The legacy of critical illness and associated morbidity for 

both patients and their families is becoming better understood, defined as 

Post-Intensive Care Syndrome for patients (PICS) and Post-Intensive 

Care Syndrome-Family (PICS-F) (Davidson, Jones, & Bienvenu, 2012; 

Elliott et al., 2014; Needham et al., 2012). Internationally there is a 

growing sense of urgency to define the extent of the problem relating to 

ICU survivorship in the same way that cancer and stroke survivorship is 

understood (Iwashyna, Cooke, Wunsch, & Kahn, 2012). 

The legacy of critical illness is continuing to emerge with substantive high 

quality research into the short, medium and long-term outcomes of 

survivors and their caregivers through research largely originating from 

North America (Davidson et al., 2012; Needham et al., 2012). However 

longer-term international research beyond one-year follow-up is lacking.  

Within Australia, over 80% of the 125,000 patients admitted to Australian 

ICUs annually, survive; however currently there is limited longer-term 

empirical data that defines this survivorship.  Additionally it is important to 

generate research from countries outside North America with extended 

follow-up as not all international ICU outcomes are the same (Bellomo, 

Stow, & Hart, 2007). There is a growing need to define and achieve 
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international consensus on the best outcomes to measure, which tools to 

use and at what time points in order to produce comparable research and 

to understand the extent of the problem for patients and their caregivers.  

However providing such a coordinated research approach is challenging.  

The formative and important work of the Brussels Roundtable in 2002 

(Angus, Carlet, & Brussels Roundtable, 2003) and later the Society of 

Critical Care Medicine consensus taskforce meeting (which defined Post 

Intensive Care Syndrome) (Needham et al., 2012) have been landmark 

steps toward achieving a cohesive and collaborative approach to better 

understanding survivorship.   

The continuum of intensive care and its influence is recognised to begin 

before admission to intensive care and extend well beyond hospital 

discharge (Angus et al., 2003).  International data and more recently 

Australian data supports this notion, suggesting that ICU patients report a 

lower health related quality of life (HRQoL) than the normal population 

prior to and following their ICU admission (Cuthbertson, Scott, Strachan, 

Kilonzo, & Vale, 2005; Dowdy et al., 2005; Hofhuis et al., 2008; Skinner, 

Warrillow, & Denehy, 2011).  Furthermore poor premorbid HRQoL has 

been associated with mortality and a worse outcome following intensive 

care (Hofhuis, Spronk, van Stel, Schrijvers, & Bakker, 2007; Orwelius et 

al., 2010). Health related quality of life following an intensive care 

admission is a key outcome to consider as it provides a ‘unique personal 

perception’ of an individuals’ health (Gill & Feinstein, 1994).  In the context 

of measuring patient-centred outcomes and providing patient-centred care, 

it is crucial that the critical care community continues to recognise the 

contribution of such outcomes to survivorship (Angus et al., 2003; 

Rubenfeld et al., 1999).  Previously survival was enough to justify 

intervention in the ICU whereas now HRQoL investigation is essential for 

evaluating efficacy of treatment and guiding care at the bedside (Guyatt, 

Feeny, & Patrick, 1993; Heyland & Kutsogiannis, 2000).  Consideration of 

the long-term benefit of critical care is even more important given the 

expense, with an average cost of an Australian ICU bed approximately 

$4000 per day (Health, 2011).  Furthermore, the longer-term physical, 
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psychological, and social functioning of survivors is becoming increasingly 

important to not only health care providers but patients and their families 

as well (Graf, Koch, Dujardin, Kersten, & Janssens, 2003; Ho, Knuiman, 

Finn, & Webb, 2008; Wu & Gao, 2004).  Despite the growing awareness of 

the legacy of critical illness, a recent survey of ICU clinicians in a single 

North American state, found that even though respondents were largely 

aware of adverse sequelae following ICU discharge, most did not routinely 

discuss post-ICU problems with patients and their families (Govindan, 

Iwashyna, Watson, Hyzy, & Miller, 2014). A further qualitative study also 

found that survivors do not experience continuity of medical care during 

recovery, informational needs change across the spectrum of recovery 

and fear and worry occur when families do not know what to expect 

(Czerwonka et al., 2014).  These studies suggest that even though 

awareness of PICS may be increasing there is still some way to go to 

integrate this knowledge practically within, and following ICU in order to 

provide patients and family with the necessary support as they transition 

through recovery. 

1.2 Significance of the research 

Whilst there is substantial investigation into the HRQoL outcomes of ICU 

patients there have been few studies investigating the prediction of 

HRQoL and physical function in ICU survivors, which may provide useful 

information for clinicians prognosticating at the bedside. The prediction of 

future HRQoL poses a significant challenge due to its subjective and 

prospective nature, although such predictions may influence the provision 

and extent of care (Frick, Uehlinger, & Zuercher Zenklusen, 2003).  

Furthermore, it is unknown how accurate clinicians are in predicting 

longer-term outcomes for their patients and how physicians evaluate and 

conceptualise patient premorbid HRQoL within their clinical decision 

making. 

Many studies have been limited to short term follow-up with survivors 

frequently reporting a lower HRQoL at one year post ICU discharge 
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particularly in the domain of physical function (Cuthbertson et al., 2005; 

Herridge et al., 2003).  Recently two landmark studies from the UK and 

Canada have found that these deficits in HRQoL, particularly physical 

function, extend to 5 years following intensive care discharge (Cuthbertson, 

Roughton, Jenkinson, Maclennan, & Vale, 2010; Herridge et al., 2011).  

Currently in Australia no longer-term follow-up data exists for this period of 

time.  These data are important to gather in order to establish the 

chronicity and disease burden of survivorship in the longer-term.   

Australian morbidity data may also be of interest to compare as previous 

research suggests that Australian intensive care units achieve lower 

mortality outcomes compared with international data (Bellomo et al., 2007).   

Greater awareness of the legacy of critical care has led to an expanding 

evidence base documenting the impact of critical illness on family 

members.  Family members of patients admitted to the ICU experience 

significant adverse psychological outcomes such as depression, anxiety 

and post-traumatic stress disorder (PTSD) in response to their loved one 

being critically ill (Choi et al., 2012; Pochard et al., 2001).  Following 

hospital discharge, family members often adopt the role of informal 

caregiver at a time when both patient and family may be at their most 

vulnerable (Cameron, Franche, Cheung, & Stewart, 2002; Cameron, 

Herridge, Tansey, McAndrews, & Cheung, 2006; Van Pelt et al., 2007).  

International research indicates that informal caregivers can also 

experience reduced health related quality of life (HRQoL) and lifestyle 

interference as a result of providing care (Cameron et al., 2002; Cameron 

et al., 2006).  This cluster of psychological sequelae in family members of 

the critically ill has recently being recognised as ‘postintensive care 

syndrome-family’ (PICS-F) by the Society of Critical Care Medicine 

consensus taskforce meeting (Davidson et al., 2012; Needham et al., 

2012).  There is currently no systematic review of the literature describing 

caregiver morbidity associated with providing care to ICU survivors, which 

is important to define and this question needs to be addressed in future 

trials in this emerging and contemporary area of research.  Additionally, 

the psychological response to critical illness and the experience of 
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Australian caregivers is not documented.  These data are important to 

gather to extend our understanding of survivorship for not only the patient 

but also their caregivers.  

1.3 Research aims  

This thesis investigates the processes occurring early within the ICU 

setting that include the prediction of outcomes and decision-making by 

ICU physicians.  The second part of this thesis examines both patient and 

caregiver outcomes and longer-term recovery, contributing further to the 

international understanding of the legacy of critical illness.  Specifically the 

aims of this thesis are to: 

1. Investigate the ability of ICU clinicians (physicians, 

physiotherapists and nurses) to predict patient prognosis, 

mortality, discharge destination and HRQoL at one-year post 

ICU discharge? 

2. Examine the agreement between ICU clinicians’ predictions of 

patient-centred outcomes and whether an objective comorbidity 

index (the Functional Comorbidity Index) correlates with physical 

function in a general Australian ICU cohort. 

3. Explore the factors intensive care consultants consider when 

evaluating patient HRQoL and physical function and how this 

information is used to predict future outcomes for patients. 

4. Investigate the four-five year HRQoL and physical function of 

Australian survivors of ICU compared to their baseline HRQoL 

(as measured in the ICU as a ‘then test’ where the patient 

recalls their premorbid state), one-year HRQoL and physical 

function and to Australian population norms. 

5. Describe the anxiety, depression and post-traumatic stress 

disorder (PTSD) risk in survivors of ICU at four-five years 
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following ICU discharge and how this compares to Australian 

population norms where available. 

6. Examine the HRQoL and physical function of Australian 

survivors of ICU compared to British and Canadian survivors of 

ICU at five years following ICU discharge. 

7. Systematically review the literature to identify, evaluate and 

synthesise the prevalence, risk factors and trajectory of 

psychosocial morbidity (depression, anxiety, stress, PTSD, 

burden, activity restriction and HRQoL) in informal caregivers of 

survivors of ICU who received mechanical ventilation for >48 

hours. 

8. Prospectively investigate in an Australian population, the 

prevalence and short-term trajectory of psychosocial morbidity 

(anxiety, depression, PTSD, HRQoL, caregiver burden) in 

informal caregivers of patients requiring mechanical ventilation 

for >48 hours, at i) ICU admission, ii) hospital discharge and iii) 

two months post hospital discharge.   

1.4 Overview of the thesis 

For this thesis a mixed methods approach was chosen to answer the 

research questions and the specific methodologies chosen for each study 

are explained below.  Due to the biomedical nature of intensive care, 

quantitative research has often informed practice. However, as the 

complexity of intensive care increases there is a growing need to gain 

insights into social phenomena which are best answered with qualitative 

inquiry (Sinuff, Cook, & Giacomini, 2007).  Qualitative research is used to 

describe and interpret complex phenomena that do not fit a quantitative 

model of hypothesis testing (Creswell, 1998, 2013).  Qualitative research 

uses an interpretative approach to explore the complex meaning of 

contextualised experience and action, based upon different theoretical 

frameworks (Creswell, 2013; Rice & Ezzy, 1999). A mixed methods 
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approach has emerged as a third research paradigm in addition to the 

mono-methods of quantitative and qualitative paradigms (Morgan, 1998).   

A major strength of a mixed model design is the comprehensive approach 

and ability to collect multiple data using different approaches so the results 

may complement each other (Burke Johnson, 2004).  Specifically this 

thesis uses an across-stage mixed-model design where there is mixing of 

quantitative and qualitative approaches across the stages of the research 

process rather than a within-stage mixed model design where there is 

quantitative and qualitative phases included within one study (Burke 

Johnson, 2004).  The Study 1 (Chapter 3) was designed to test the 

predictions made by clinicians for patient outcomes.  The best research 

methodology to answer the research questions for this study was 

quantitative.  The results of Study 1 (Chapter 3) indicated the ICU 

physicians were superior in their predictions of patient outcomes. Due to 

the leadership nature within the multidisciplinary team and ultimate 

responsibility for patient care, the qualitative design of Study 2 (Chapter 4) 

allowed for in-depth exploration of how physician decision-making occurs 

particularly with regard to patient-centred outcomes such as HRQoL and 

physical function.  As the underlying concepts of the research questions 

between Study 1 and 2 differed slightly, the main justification for use of 

mixed methods design was to achieve complementarity where elaboration 

of the phenomenon of prediction of outcomes and decision-making was 

sought (Morgan, 1998).  This is in contrast to the other main purpose of a 

mixed methods design with the goal of triangulation as the priority to 

confirm or cross-validate the results of one study with the second through 

a mixed design (Burke Johnson, 2004).   

This thesis comprises five studies and an overview of the thesis chapters 

is as follows: 

 Chapter 2 sets the scene for the thesis by describing the evolution 

of critical care medicine and the structure and organisation of the 

modern day ICU.  This chapter describes current understanding of 
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the legacy of critical illness, trajectories of recovery and relevant 

patient and family centred outcomes and measurement of these 

outcomes used in the subsequent studies. 

 Chapter 3 (Study 1) uses a deductive approach to test the accuracy 

of predictions made by ICU clinicians (physicians, physiotherapists 

and nurses) and investigates the use of a comorbidity index to 

predict future physical function.  Study 1 and 2 were conducted 

sequentially.  

 Chapter 4 (Study 2) uses an inductive approach, moving from 

observation to hypothesis rather than hypothesis testing to 

observation (a deductive approach) and was the best strategy to 

build understanding of how ICU consultants evaluate a patient’s 

HRQoL and how they use this information in their clinical decision 

making.  

 Chapter 5 (Study 3) uses a deductive approach to measure and 

establish longer-term (four to five year) patient outcomes (HRQoL, 

physical and psychological function), which is the first study within 

Australia to describe outcomes for this extended period of time.  

 Chapter 6 (Study 4) systematically reviews the evidence for 

caregiver psychological morbidity in response to critical illness and 

describes the main outcomes commonly reported and associated 

risk factors.  The quality of the evidence is synthesized and 

identifies gaps within the current literature including the need for 

future Australian studies to contribute to international knowledge in 

this contemporary area of research. 

 Chapter 7 (Study 5) presents the preliminary results of an ongoing 

observational study describing the outcomes of Australian informal 

caregivers and trajectory of symptoms with a study designed to 

address some of the key gaps identified in the preceding systematic 

review. 
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 Chapter 8 provides a summary and appraisal of the research within 

this thesis and puts forward future recommendations for research. 

1.5 Summary 

ICU survivorship is gaining in importance in the context of a global ageing 

population where demand for ICU beds continues to exceed supply.  The 

understanding of the critical illness legacy is evolving yet lacks completion 

from research outside of North America.  Long-term outcome data 

demonstrates that patients and their caregivers experience adverse 

sequelae in response to critical illness that extends for months to years, 

and where recovery may be incomplete. Research that describes both 

patient and caregiver outcomes in Australian settings is crucial to 

complete the global understanding of survivorship.  This first step in 

describing the extent of the problem in different health care settings is 

important to gain the necessary knowledge of the legacy of ICU, in order 

to inform the design of future high quality interventional studies. 

This mixed-methods thesis will firstly investigate the prediction of 

outcomes and decision-making within the ICU.  Secondly the work within 

this thesis will describe the survivorship experience for patients providing 

the first long-term follow-up data within Australia beyond one year.  Thirdly 

this thesis will review the international literature on caregiver psychological 

morbidity and will investigate these outcomes within a cohort of Australian 

caregivers, contributing empirical data to international knowledge 

regarding the caregiver experience.  
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CHAPTER 2 THE LEGACY OF CRITICAL ILLNESS 

2.1 Literature Review 

“The intensive care doctor… is given a patient in a state of collapse, 

perhaps, or with severe postoperative trauma, for whom (as with all human 

beings) there is a first presumption in favour of life…. And historically, by 

determination and daring innovative measures, he has extended the limits 

of possibility; he has created a laudable disciplinary success.  Patients 

now live who formerly may have died.  But… he has to assess the 

patient’s future.” (Dunstan, 1985) 

2.2 The Evolution of Intensive Care - from past to 

present  

The following section provides a historical perspective of the environment, 

management and patient services to provide a broad context for critical 

illness and how critical care has evolved over time.  This is important to 

contextualise critical illness as it may impact on patient and caregiver 

outcomes. 

2.2.1 History 

The evolution of intensive care medicine has transformed impending death 

into survivable critical illness.  Historically, the beginning of intensive care 

is reported to date back to the 1850s during the Crimean War when 

injured British soldiers were observed following surgery in a separate area 

close to the nursing station, a management strategy attributed to Florence 

Nightingale.  These beginnings have been referenced by some as the 

origins of intensive care (Weil & Tang, 2011).  With wars came the 

pioneering of early intensive care medicine.  During World War Two, 

‘shock units’ were established for the severely wounded with little or no 

specialized equipment for monitoring (Weil & Tang, 2011).  As such these 
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units were largely physical locales that primarily housed postoperative 

patients.  This was strategically and economically advantageous in a time 

where a significant proportion of care was provided in large hospital wards 

(Weil & Tang, 2011). 

It is more commonly accepted that the first intensive care unit emerged in 

the 1950s in Copenhagen in response to the poliomyelitis epidemic (Ibsen, 

1954; Lassen, 1953), bringing with it major advances in resuscitation and 

support of the critically ill, a key landmark in the history of ICU (Marshall, 

2010; Weil & Tang, 2011).  These units provided technology to support 

single organ failure, of which airway management and maintenance of 

ventilation is most notable (Weil & Tang, 2011).  Over a short period of 

time, the ICU emerged as an environment where new and effective 

techniques could be readily employed to support otherwise fatal organ 

failure in the critically ill and to the present day, continues to distinguish 

ICU from the ward environment (Vincent & Singer, 2010).  The ways in 

which ICUs were staffed was, and remains crucial to how intensive care is 

delivered.  Surgeons, anaesthetists and physicians shared responsibilities 

for diagnosing and managing patients in the intensive care (Weil & Tang, 

2011).  These clinicians were considered the early intensivists and over 

time with critical care trained nurses and allied health became the critical 

care teams that are similar to those within the modern-day ICUs (Weil & 

Tang, 2011). 

2.2.2 The contemporary ICU 

Over time intensive care has developed to become much more than a 

designated locale for critically ill patients, technologies and staffing.  The 

contemporary ICU has continued to undergo transformation and within the 

last few decades, critical care medicine has been recognized as a 

specialty in the UK in 1999 (Ridley et al., 2003), at a similar time in the US 

(Evans et al., 2002) and earlier in 1980 in Australia (Trubuhovich, 2008), 

although it is still considered a relatively young discipline (Moreno & 

Rhodes, 2010; Vincent et al., 2010).  The contemporary ICU however 
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faces many challenges – an ageing population where medical advances 

have led to riskier procedures, demand for critical care services exceeding 

supply and an increasing need to consider and evaluate cost-effectiveness 

(Editor, 2010; Moreno & Rhodes, 2010).  Underpinning these challenges is 

the need for ethically driven decision-making to ensure that care is 

delivered to those who need it most (Godfrey, Hilton, & Bellomo, 2013; 

Moreno & Rhodes, 2010).  

With considerable improvements in life supportive measures over the past 

decades (Morris & Herridge, 2007), treatment can now be provided to 

patients who previously may have died (Heyland et al., 1998).  

Traditionally, survival from ICU was deemed an indicator of treatment 

success (O'Brien et al., 2006) however there is now a shift towards long-

term survival and patient-centred outcomes being a more important 

outcome in assessing efficacy of treatment (Herridge, 2014; Ho, Knuiman, 

Finn, & Webb, 2008).  However, improved patient outcomes have 

generally been achieved through improvements in processes of care 

rather than specific therapeutic interventions (Vincent & Singer, 2010).  

Integral to these care processes are the staff who deliver intensive care 

therapy and the way in which ICUs are organized as described in detail in 

the following section. 
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2.2.3 ICU classification, practice models, staffing and international 

differences 

Intensive care units can vary considerably within and between countries in 

regard to organization, expertise, staffing and service provision with 

variability governed by a number of local factors (Haupt et al., 2003) and 

such variability influencing patient outcomes (Pronovost et al., 2006; 

Wunsch et al., 2008).  ICUs are classified into Levels 1-3 according to the 

level of care able to be delivered to support varying patient acuity.  

Guidelines defining these levels have been published for the United 

Kingdom (UK), United States (US) and Australia, summarised in Table 2-

1.  The US definition of a Level 1-3 ICU is in reverse order regarding the 

degree of patient acuity and level of support able to be provided as seen in 

Table 2-1.  
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Table 2-1   ICU classifications in the United Kingdom, United States and Australia 

Classification UK definition1 US definition2 Australian definition3 

Level I Patients at risk of their 

condition deteriorating, or 

higher levels of care whose 

needs can be met on advice 

and support from the critical 

care team 

Requires continuous 

availability of sophisticated 

equipment, specialized nurses, 

and physicians with critical 

care training. Support services 

including pharmacy services, 

respiratory therapy, nutritional 

services, pastoral care, and 

social services are 

comprehensive. 

Should be 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. 
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Classification UK definition1 US definition2 Australian definition3 

Level II Patients requiring more 

detailed observation or 

intervention, single failing 

organ system or 

postoperative care, and 

higher levels of care. 

Able to provide comprehensive 

critical care but may not be 

able to care for certain patient 

populations (e.g., 

cardiothoracic surgery, 

neurosurgery, trauma) and 

may or may not have an 

academic focus. 

Should be 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 an indefinite 

period providing appropriate specialty support is 

available within the hospital. Where appropriate 

specialty support (e.g. neurosurgery, 

cardiothoracic surgery) is not available within 

the hospital, there should be an arrangement 

with a designated tertiary hospital so that 

patients referred can be accepted for specialty 

management (including ICU management). 
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Classification UK definition1 US definition2 Australian definition3 

Level III Patients requiring advanced 

respiratory support alone or 

basic respiratory support 

together with support of at 

least two organ systems. 

This level includes all 

complex patients requiring 

support for multi-organ 

failure 

Able to provide initial 

stabilization of critically ill 

patients but limited in ability to 

provide comprehensive critical 

care with documented policies 

addressing the transfer of 

critically ill patients to critical 

care to specialist centers are 

capable of providing the 

necessary care. 

A tertiary referral unit should be capable of 

providing comprehensive critical care including 

complex multi-system life support for an 

indefinite period. Should have a demonstrated 

commitment to academic education and 

research. All patients admitted to the unit must 

be referred for management to the attending 

intensive care specialist. 

 

1(Health, 2000), 2(Haupt et al., 2003), 3(Medicine, 2011) Note: The US definition of a Level 1-3 ICU is in reverse order of acuity and level of care 
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Models of care 

A multidisciplinary model of care (where responsibility for patient care is 

delegated from one profession, usually a physician, to another 

(Remington, Foulk, & Williams, 2006) is considered beneficial in the ICU 

(Brilli et al., 2001; Durbin, 2006; Vincent et al., 2010) although evidence is 

scarce to support one model of critical care delivery over another.  

Proponents of the multidisciplinary model suggest that such a model 

facilitates the implementation of evidence-based practice for sepsis; acute 

lung injury and ICU-associated complications leading to improved patient 

outcomes (Ferrer et al., 2008; Pronovost et al., 2006).  In addition, 

communication, collaboration and coordination within the team have been 

linked with effective care (Knaus, Draper, Wagner, & Zimmerman, 1986) 

and better outcomes for patients and staff (Baggs et al., 1999; Reader, 

Flin, & Cuthbertson, 2011).   

Internationally, the Society of Critical Care Medicine and the American 

Association of Critical Care Nurses have advocated for and endorsed a 

multidisciplinary approach to clinical practice ("Joint position statement: 

essential provisions for critical care in health system reform. Society of 

Critical Care Medicine. American Association of Critical Care Nurses," 

1994; Parrillo, 1995) to improve patient outcomes through a reduction in 

mortality, improved efficiency and decreased length of stay however there 

is limited empirical evidence to support achievement of such outcomes 

(Brilli et al., 2001).  Within the Australian intensive care community, whilst 

clinical care is delivered within a multidisciplinary team, no such 

recommendations exist from the leading local intensive care body – the 

College of Intensive Care Medicine of Australia and New Zealand.  

However the 1:1 nurse to patient staffing ratios and the presence of 

physiotherapists within approximately 80% of units (Skinner, Berney,  

Warrillow, Denehy, 2008) suggest a multidisciplinary team approach is 

employed. 
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There is however substantial evidence to support a closed ICU model 

compared to an open model.  Within a closed model, the intensivist is 

directly responsible for patient care whereas in an open model, any 

physician can make care decisions (Groeger et al., 1993). Closed and 

open systems also correspond with high and low intensity physician 

staffing respectively (Carson et al., 1996). Closed systems or high intensity 

physician staffing have been associated with lower mortality and reduced 

ICU and hospital length of stays (Carson et al., 1996; Ghorra, Reinert, 

Cioffi, Buczko, & Simms, 1999; Multz et al., 1998).  Within Australia, the 

minimum standards for ICUs as described by the College of Intensive care 

Medicine’s recommend operation under a closed system (Medicine, 2011). 

Staffing 

An early systematic review of 27 studies, all of which were of observational 

design, demonstrated that high intensity staffing (mandatory intensivist 

consultation or closed ICU) was associated with lower hospital mortality (in 

16 out of 17 studies) and lower ICU mortality (in 14 out of 15 studies) 

compared to low intensity staffing (no intensivist or elective intensivist 

consultation) (Pronovost et al., 2002).  More recently, a large North 

American population-based retrospective cohort study of more than 

100,000 patients, supported this finding adding the survival benefit of 

intensivist staffing may be partly explained by the presence of 

multidisciplinary teams in high-intensity staffed units (Kim, Barnato, Angus, 

Fleisher, & Kahn, 2010).  A further large retrospective cohort study of 

60,330 patients found that multidisciplinary team care improved patient 

outcomes although no relationship was observed between intensity of 

physician staffing and mortality in this latter study (Yoo, Edwards, Dean, & 

Dudley, 2014).  The most important role of the intensivist has been 

described as leadership of the multidisciplinary and multispeciality team to 

provide integrated patient care (Brilli et al., 2001).  Secondly, the 

intensivist must meet the emotional and informational needs of family 

members of the critically ill and to provide counsel and ethical guidance 

(Brilli et al., 2001).  Within Australia, in order for a doctor to become an 
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intensive care specialist (consultant), a three-year training program must 

be undertaken through the College of Intensive Care Medicine of Australia 

and New Zealand (The Department of Health, 2011) that is responsible for 

all aspects of vocational training in intensive care.   

Critical care nurses also form a crucial component of the ICU staffing 

infrastructure as they provide continuous care to the patient and emotional 

support to both patient and family (Brilli et al., 2001).  Previously 

constrained to act under physician instruction, ICU nurses have developed 

their own insights and procedures requiring specialist skill sets and have 

evolved into advanced practice roles such as ICU liaison nurses and 

Medical Emergency Team (MET) nurses (Grenvik & Pinsky, 2009).  

Research has shown improved patient outcomes with a 1:1 nurse to 

patient ratio (Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002; 

Pronovost et al., 2004).  Nursing surveillance is crucial to patient safety 

and inadequate staffing has been related to increased morbidity, mortality 

and adverse events (Henneman, Gawlinski, & Giuliano, 2012; Penoyer, 

2010).  In the US a nurse to patient ratio of no greater than 1 to 2 is 

recommended (Brilli et al., 2001) whereas in Australia, the 1:1 nurse to 

patient staffing model has been adopted with national standards requiring 

this ratio together with at least one nurse educator (Medicine, 2011).   In 

order to become critical care trained within Australia, registered nurses 

undertake specialty tertiary education in the form of a postgraduate 

certificate, diploma or masters (Aitken, Chaboyer, Elliot, 2012; Aitken, 

Currey, Marshall, & Elliott, 2006) 

Members of the multi-disciplinary critical care team include pharmacists, 

physiotherapists, occupational therapists and dieticians with variable and 

in some cases limited evidence to support their roles in ICU (Berney, 

Haines, & Denehy, 2012; Gosselink et al., 2008; Kopp, Mrsan, Erstad, & 

Duby, 2007; Montazeri & Cook, 1994; Soguel, Revelly, Schaller, 

Longchamp, & Berger, 2012; Stiller, 2013).  Despite this, these roles are 

increasingly recognized as key contributors to patient care to deliver 

protocols such as avoiding medication errors, weaning, early mobilisation 
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and meeting patient nutritional requirements (Vincent et al., 2010). Unlike 

Australian critical care medical and nursing roles, no specific training is 

currently required for physiotherapists to practice in ICU. 

The Australian ICU and international differences 

Some of the key differences between Australia and other countries have 

previously been described and with perhaps the most important features 

including operation via a ‘closed ICU’ model and 1:1 nurse to patient 

ratios.  Consistently research from Australia and New Zealand has 

demonstrated that ICU patients have outcomes that are better than or as 

good as reported in the international critical care literature.  Bellomo and 

colleagues cite other potential differences and reasons for this - a ‘flat non-

hierarchical’ team approach to care between nurse and physician, a strong 

physiotherapy presence to facilitate mobility practices and respiratory 

care, independence of the intensive care department from other 

specialties and active participation in research (Bellomo, Stow, & Hart, 

2007).   

With the increasing focus on physical outcomes following critical care and 

the growing evidence to support early rehabilitation within the ICU, access 

to physiotherapy services is an important point of difference to consider 

between Australian and North American ICUs.  In most Australian ICUs a 

common staffing model includes a physiotherapist integrated within the 

multidisciplinary team with varying levels in practice and decision making 

autonomy based upon local and regional differences (Berney et al., 2012).  

The North American model operates on a referral basis to physiotherapy 

where the prescription of treatment may be at the discretion of the 

referring doctor.  The presence of the Australian physiotherapist in the ICU 

may be an important influencing factor on the physical outcomes of 

patients.  Although this relationship has not been directly studied, the first 

Australian randomized controlled trial (RCT) of early rehabilitation 

compared to standard care, did not show differences in patient physical 

function outcomes between the intervention and control groups (Denehy, 
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Skinner, et al., 2013).  One of the potential reasons for this could be due to 

the high standard of physiotherapy care the control group received making 

separation between the groups difficult to demonstrate (Denehy, Skinner, 

et al., 2013).  Comparatively, in a North American RCT where the 

intervention group received early physical therapy and the control group 

received standard care (no physical therapy), Schweickert and colleagues 

were able to show significant differences between groups (Schweickert et 

al., 2009).  Similarly these differences in the standard of usual 

physiotherapy care are reflected in other North American cohorts (Morris 

et al., 2008) when compared with the RCT by Denehy and colleagues 

(Denehy, Skinner, et al., 2013).  

Overall it remains challenging to make international comparisons due to 

differences in health care systems, staffing profiles and delivery.  

Furthermore, there is no international consensus within the critical care 

literature regarding the most important outcomes to measure to allow 

comparison, what instruments to use and how to make this information 

readily accessible to researchers. 

2.2.4 Clinical decision-making within the ICU 

Clinical decision-making is another factor in critical care medicine that is 

likely to differ between ICUs due to variations in practice styles (Elstein, 

Christensen, Cottrell, Polson, & Ng, 1999).  Clinical decision-making by 

ICU physicians should generally involve consideration of patient 

preferences and bioethical theory conceptually defines the way in which 

these preferences and values should be elicited (Buchanan, 1989).  The 

following principles provide a guide for decision-making (Buchanan, 1989): 

 The principle of autonomy – ascertaining and following the patient’s 

previously expressed treatment preferences. 

 The principle of substituted judgment – where decision-makers 

suggest what the patient would have wanted based on their 

understanding of the patient’s values. 
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 The principle of best interests – choosing what most people would 

consider ‘good’.  

In a study investigating whether and how clinicians talk with surrogates 

about patients’ preferences and values (when patients are unable to speak 

for themselves), in more than 88% of 71 conferences, there was no 

discussion about the patient’s values regarding autonomy, physical 

function, emotional or cognitive well-being (Scheunemann, 2015). 

Discourse in the spectrum of clinical decision-making model literature has 

called for a shift from paternalistic models to those based upon patient 

autonomy (Charles, Gafni, & Whelan, 1997).  More recently, shared 

decision-making is emerging as an ideal approach in critical care that 

involves “meeting in the middle” (Carlet, 2004; Emanuel & Emanuel, 1992; 

Kon, 2010).  However, clinical decision-making occurring at a physician 

level within the ICU is complex, dynamic and subjective regarding the 

provision and withdrawal of care (Frick, Uehlinger, & Zuercher Zenklusen, 

2003).  Physician decision-making involves synthesizing clinical findings, 

the likelihood of survival, severity of chronic and acute disease, in 

accordance with the wishes of patient and family (Frick et al., 2003).   

There is very little literature investigating clinical decision-making by ICU 

physicians with regard to prediction of patient-centred outcomes (other 

than mortality) and how this decision-making process occurs.  The Study 

to Understand Prognoses and Preferences for Outcomes and Risks of 

Treatment (SUPPORT) was a large, well-designed body of work including 

a Phase I (observational) and Phase II (controlled clinical trial) (authors, 

1995).  This work aimed to improve end-of-life decision-making and 

reduce unnecessary burden to the patient at end-of-life by providing 

improved prognostic estimates (Phase II) as it was hypothesized that 

prognostic uncertainty contributed to the overuse of ICU technology.  The 

intervention failed to improve care or patient outcomes concluding that 

enhanced physician-patient communication, although commonly 
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advocated may be inadequate to change established practices (authors, 

1995).  

A later study by Elstein and colleagues aimed to establish whether 

prognostic estimates affected decision-making in an ICU (Elstein et al., 

1999).  Of particular interest this study also aimed to investigate whether 

there was evidence for practice styles in intensive care and what their 

effect was on decision-making through use of a questionnaire designed to 

elicit treatment decisions for six ICU cases based on actual patients.  One 

version provided optimistic survival forecasts while the other, pessimistic 

forecasts.  Whilst this study was methodologically limited due to a survey 

design with a low response rate of 28% (from a random sample of 120 

clinicians), it did produce some interesting findings in this limited area of 

research.  The patients described in the case vignettes used were not 

treated more aggressively, if their chances of survival were relatively good 

or because their chances were particularly poor. Instead, the experienced 

physicians in this study appeared to believe the optimistic and pessimistic 

prognostic estimates they had been given and yet responded very 

similarly to the clinical cases.  In spite of the content of the case, the 

prognostic estimate given, or the physician’s estimate of potential benefit 

of treatment, some physicians tended to intervene more while others 

intervened less (Elstein et al., 1999).  This suggests the individual and 

their practice style influence decision-making considerably.  Other 

influencers might include experience, habits, attitudes, knowledge of 

literature and local unit and hospital culture (Elstein et al., 1999) although 

these factors have not been investigated to date. 

In summary, treatment decisions made by clinicians are thought to be 

based upon practice style and experience with subsequent considerable 

variation (Connors, 1999; Elstein et al., 1999) and the sensitivity and 

specificity of such an approach is unknown (Atkinson et al., 1994).  

Furthermore, it remains unclear which factors are most influential on 

clinical decision-making (Atkinson et al., 1994). 
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2.3 The Legacy of Critical Illness 

Despite the emergence of intensive care medicine largely driven by 

technologies, there has been a gradual shift to patient-centred outcomes 

driving care and research with the necessity to consider the patient 

holistically (Moreno & Rhodes, 2010).  The 2002 Brussels Roundtable on 

“Surviving Intensive Care” (Angus, Carlet, & Brussels Roundtable, 2003) 

produced formative questions that remain relevant today: 

- Do intensive care survivors have good long-term outcomes? 

- Are these the best possible outcomes from our care? 

- Would we change our care if we knew more about outcomes post-

ICU discharge? 

Since this round table, considerable work has been undertaken to begin to 

answer these questions and there is now a greater understanding of the 

long-term consequences of a critical care admission.  Previous literature 

focused on the outcomes of specific ICU pathologies such as sepsis and 

Acute Respiratory Distress Syndrome (ARDS) although it is now 

understood that many, but not all, general ICU survivors also experience 

disability (Iwashyna, 2012; Kress & Herridge, 2012).  The burden of critical 

illness has been described as a continuum that begins prior to the ICU 

admission and extends from months to years following hospital discharge 

(Angus et al., 2003).  For some patients surviving ICU is only the start of 

their journey to recovery as they undergo rehabilitation and transition back 

to the community with an adjustment to new found or worsened disability 

(Kress & Herridge, 2012) as described by The World Health Organisation’s 

International Classification of Functioning, Disability and Health model.  

However, with the emergence of evidence describing patient outcomes 

following critical care and the heterogeneous nature of the ICU population, 

it is becoming increasingly apparent that patients are on different health 

care trajectories (discussed later in this chapter) and for some an 

admission to the ICU is a marker on a downward slope (Iwashyna, 2012). 
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The World Health Organisation’s International Classification of 

Functioning, Disability and Health 

It has been recently suggested that the burden of survivorship and long-

term outcomes of patients following ICU be considered within the World 

Health Organisation’s (WHO) International Classification of Functioning, 

Disability and Health (ICF) (Iwashyna & Netzer, 2012; Organization, 2001).  

Used extensively in rehabilitation models, this broader conceptual model 

of disability categorises the disability of acute illness into – damage to 

body structures, limitations in activity and restriction in social roles and a 

recent fourth addition of HRQoL (Figure 2.1) (Iwashyna & Netzer, 2012).  

This framework illustrates a series of inter-relating steps culminating in 

varying disablement and is therefore useful for considering outcomes 

following critical illness (Herridge, Cameron, 2014).   
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Figure 2.1   The ICF and conceptual model for investigating long-term 

outcomes (from (Iwashyna & Netzer, 2012) 

When critical illness occurs, the individual may have pre-existing 

comorbidities and then suffers the acute insult where multi-organ failure 

ensues, producing tissue damage that is impairment.  These impairments 

can then produce activity limitations in functional activities.  Activity 

limitations in physical, cognitive or psychological functioning for example 

may then cause restrictions in participation in social roles that is disability 

(Iwashyna & Netzer, 2012).  The ICF also distinguishes between what the 

patient can achieve in a standardized clinical environment (limitations) and 

what they achieve within their usual environment  (disability) (Iwashyna & 
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Netzer, 2012).  Iwashyna and colleagues also provide a useful working 

example to illustrate the ICF (see Figure 2.2). 

 

Figure 2.2   Case example for the ICF –from (Iwashyna & Netzer, 2012) 

Throughout this process the degree of disablement is modifiable and 

varied, for example – whether Mr Jones’ disability is such that he cannot 

return home is dependent on the ICU treatment he received (in this case 

neuromuscular blockade may have resulted in his quadriceps weakness), 

whether he underwent early rehabilitation, the compensation of the rest of 

his neuromuscular system, his ability and inclination to adapt and engage 

in rehabilitation, whether his home can be modified and the availability and 

support able to be provided by his family or caregiver (Iwashyna & Netzer, 

2012).  

The ICF framework also considers the effect other modifiers may have on 

patient recovery such as the patients’ social environment and caregiver 

support.  The functional limitations patients experience following critical 

illness can become restrictions dependent on their social infrastructure 

(Iwashyna & Netzer, 2012).  This is important to consider in the context of 

emerging literature documenting that caregivers of the critically ill 

experience depression (Cameron, Herridge, Tansey, McAndrews, & 

Cheung, 2006; Choi et al., 2014; Douglas & Daly, 2003; Douglas, Daly, 

Kelley, O'Toole, & Montenegro, 2005; Im et al., 2004; Van Pelt et al., 

2007; Van Pelt, Schulz, Chelluri, & Pinsky, 2010), burden (Choi, Donahoe, 

Zullo, & Hoffman, 2011; Choi et al., 2013; Douglas & Daly, 2003; Douglas 

Mr Jones has ICU-AW causing atrophy of his quadriceps 

(tissue damage as an impairment) this limits his ability to sit-to-

stand from a chair (an activity limitation).  Mr Jones normally 

lives in a two-storey house with his bedroom on the upper level.  

He can no longer climb the stair to his bedroom (a disability) 

meaning he is unable to return home, making him profoundly 

unhappy (reduced quality of life). 
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et al., 2005; Foster & Chaboyer, 2003), reduced HRQoL (Cameron et al., 

2006; Choi et al., 2014; Douglas et al., 2005) and post-traumatic stress 

disorder (PTSD) (Jones, Backman, & Griffiths, 2012).  There may also be 

an interaction within the dyad where the psychological functioning of the 

patient may influence the caregiver with regard to depression outcomes 

(Cameron et al., 2006).  This may also contribute to “relationship strain”, 

which has been reported by others (Cox et al., 2009).  This interaction 

between the dyad warrants further investigation in order to explain the 

effect on the disablement process and to assist in the design of 

interventional studies to identify ways of supporting caregivers. 

2.3.1 Patient-centred Outcomes 

“Post Intensive Care Syndrome (PICS)” 

Survivors have reported decrements in their physical function (Denehy, 

Skinner, et al., 2013; Herridge, Cheung, Tansey, Matte-Martyn, Diaz-

Granados, Al-Saidi, Cooper, Guest, Mazer, Mehta, Stewart, Barr, Cook, 

Slutsky, et al., 2003; Herridge et al., 2011), health related quality of life 

(Dowdy et al., 2005), cognition (Hopkins & Jackson, 2009; Jackson, 

Mitchell, & Hopkins, 2009) and psychological wellbeing (Davydow, Gifford, 

Desai, Bienvenu, & Needham, 2009; Jones, Griffiths, Humphris, & Skirrow, 

2001) at a range of time points.  More recently a stakeholder conference 

convened by the Society of Critical Care Medicine in the US termed this 

constellation of symptoms as “Post Intensive Care Syndrome” (PICS) 

(Needham et al., 2012).   

The PICS framework encompasses new or worsening impairments post-

ICU.  Figure 2.3 details these physical, cognitive and psychological 

sequelae (Needham et al., 2012).  This term (Post Intensive Care 

Syndrome-Family or PICS-F) also applies to the family experience to 

describe their response to critical care exposure during their loved one’s 

admission (Davidson, Jones, & Bienvenu, 2012).  Family members may go 

onto adopt the role of informal caregiver once the patient leaves hospital; 

this will be discussed in detail later in this chapter.  By defining the term 
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greater awareness and recognition has been given to this constellation of 

symptoms frequently experienced by survivors and their families following 

ICU and to identify areas for further and ongoing support for patients and 

their families. This conference also strategised ways to increase 

awareness of PICS to a broader group of stakeholders outside of the 

critical care community, identification of barriers to practice and knowledge 

gaps to target with future research (Elliott et al., 2014). 

 

Figure 2.3   Post Intensive Care Syndrome (Needham et al., 2012)  

The PICS model is based on empirical research largely originating in 

North America.  As previously discussed, differences exist in models of 

care and outcomes between North America, Europe and Australia. To 

date in Australia, there is limited longer-term evidence beyond one year to 

describe patient and caregiver outcomes. The current challenge within 

Australia is to understand the extent of the problem within critical care 

survivors and their families as the outcomes seen for North American 

cohorts may not necessarily be representative of survivorship outcomes in 

Australia.  This will be discussed later in this chapter. 
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The following section provides an overview of some of the most common 

patient-centred outcomes reported in the international critical care 

literature and that are most relevant to this thesis.  Specifically this section 

provides an overview of patient and caregiver outcomes and their 

measurement for HRQoL, mental health, employment status and physical 

function (patients only).  It should be noted that as depicted in Figure 2.3 

(but not limited to) there are many other important patient-centred 

outcomes such as cognitive function and sleep disturbances, which affect 

survivors but are beyond the scope of this thesis to discuss in detail.  One 

of the challenges in reporting patient and caregiver outcomes within the 

international critical care literature is the range of outcome measures used. 

2.3.2 Mortality outcomes following critical illness 

Reflective of advancements in medical technologies, recent international 

research indicates a reduction in hospital mortality over time for both 

specific ICU populations such as patients with severe sepsis (Kaukonen, 

Bailey, Suzuki, Pilcher, & Bellomo, 2014; Levy et al., 2010) and general 

ICU populations (Zimmerman, Kramer, & Knaus, 2013).  For the majority 

of ICU patients with variable diagnoses, mortality is highest in the post-

hospital discharge period with death occurring early within the first six to 

12 months following discharge (Baldwin, Wunsch, 2014).  However, a 

number of large studies with variable long-term follow-up, demonstrate 

increased mortality in ICU patients compared to age and gender matched 

populations within the same communities (Dragsted, 1991; Flaatten & 

Kvale, 2001; Niskanen, Kari, & Halonen, 1996; Wright, Plenderleith, & 

Ridley, 2003; Zaren & Bergstrom, 1989) and the time for survival curves to 

return to that similar of a normal population is unclear (Eddleston, White, & 

Guthrie, 2000a; Williams, Dobb, Finn, & Webb, 2005).   

Specifically, up to five years following ICU, large, heterogeneous and 

adequately powered studies indicate excess mortality for ICU patients in 

comparison to age and sex matched populations (Cuthbertson, Roughton, 

Jenkinson, Maclennan, & Vale, 2010; Graf, Wagner, Graf, Koch, & 
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Janssens, 2005; Niskanen et al., 1996; Williams et al., 2008; Wright et al., 

2003) particularly in patients with sepsis (Cuthbertson, Elders, Hall, Taylor, 

MacLennan, Mackirdy, Mackenzie, Scottish Critical Care Trials, et al., 

2013; Quartin, Schein, Kett, & Peduzzi, 1997; Waterer, Kessler, & 

Wunderink, 2004; Yende et al., 2007). A high quality systematic review of 

21,203 patients with varied casemix and severity of illness, reported a five-

year mortality rate ranging from 48% to 58% (Williams et al., 2005).  This 

systematic review searched three main databases, included 19 studies 

and large heterogeneous population-based studies from a variety of 

countries, enhancing the generalizability of the findings.  Despite the 

review period covering 28 years, the majority of studies were conducted in 

the 1980s and therefore it would be beneficial for this review to be 

repeated given intensive care technologies, practice and outcomes have 

changed in the past decades (Marini, Vincent, & Annane, 2015). 

There are many factors influencing long-term mortality and significant 

contributors include pre-existing disease, admission diagnosis, illness 

severity and age (Williams et al., 2005). Interventions and mechanisms 

occurring within the ICU also influence mortality outcomes but are beyond 

the scope of this thesis to discuss and the following will provide a brief 

overview of the premorbid and post-ICU factors that contribute to mortality 

and are most pertinent to the studies in this thesis.  Importantly pre-

existing comorbid illness has been associated with poorer long-term 

outcomes with regard to physical impairment and mortality (M. R. Baldwin 

et al., 2013; Dragsted, 1991; Fried et al., 1998; Unroe et al., 2010; Yang, 

Yang, Hsann, Lim, & Ong, 2010; Zaren & Bergstrom, 1989) and also has 

prognostic value (Dowdy et al., 2005; Ho, Finn, Knuiman, & Webb, 2007).  

The presence of comorbid illness may be even more important in elderly 

patients (>65 years), a vulnerable patient group admitted to the ICU, who 

have a limited baseline physiological reserve (Boyd, Xue, Guralnik, & 

Fried, 2005; Covinsky, Pierluissi, & Johnston, 2011; Quinlan et al., 2011).  

Increasing age is shown to predict long-term mortality after adjustment for 

severity of illness and chronic disease in large population based studies 

(Ho et al., 2008; Iwashyna, Cooke, Wunsch, & Kahn, 2012; Kahn et al., 
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2015; Keenan et al., 2002; Williams et al., 2008).  Ferrante and colleagues 

demonstrated in a prospective study of 754 community-dwelling persons 

70 years and older, with an included sample of 291 participants who had 

at least one ICU admission, that of those older patients with critical illness, 

more than half died within a month or experienced significant functional 

decline over the following year (Ferrante et al., 2015).  In this study 

outcomes were also worse in those patients who had high levels of 

premorbid disability (Ferrante et al., 2015).  Poor outcomes in the elderly 

population may be reflective of sustained functional impairment, organ 

dysfunction and ICU practices in combination with a limited capacity to 

“bounce back” following critical illness (Brummel et al., 2015; Williams et 

al., 2005).  

It is challenging to evaluate premorbid health status across studies due to 

differences in definitions and measurement (Williams et al., 2005).   In 

contrast, more recent research indicates hospital disability and comorbidity 

following ICU predicts post-discharge mortality irrespective of diagnosis 

(Baldwin et al., 2013).  Importantly from a methodological perspective, 

hospital functional status and comorbidity may be easier to measure rather 

than premorbid status due to the known difficulties in recall bias from 

either patient or proxy report (Granja & Azevedo, 2006; Rogers, Ridley, 

Chrispin, Scotton, & Lloyd, 1997; Williams et al., 2005).  The Charlson 

Comorbidity Index (CCI), is a simple index-based measure most 

commonly used to predict mortality and has been found to contribute more 

to prediction of long-term mortality than other factors such as APACHE II 

and mechanical ventilation days (Williams et al., 2008).  However an 

alternative index, the Functional Comorbidity Index (discussed later in the 

chapter) has been shown to be superior to the CCI in predicting physical 

function in survivors, which is of equal importance to patients, their families 

and ICU clinicians in assessing post-ICU outcomes (Graf, Koch, Dujardin, 

Kersten, & Janssens, 2003; Groll, Heyland, Caeser, & Wright, 2006; Wu & 

Gao, 2004).  
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Other index-based scores such as the APACHE II are frequently used to 

capture the initial severity of illness for ICU patients, whilst good predictors 

of hospital mortality are less successful in predicting long-term mortality 

(Baldwin, Wunsch, 2014; Williams et al., 2005).  Knaus first described 

APACHE in 1981 as a physiologically based classification system for 

measuring severity of illness in groups of ICU patients that could be used 

for comparison of outcomes, evaluation of new therapies and as a control 

for case-mix (Knaus, Draper, Wagner, & Zimmerman, 1985; Palazzo, 

2014).  APACHE II was introduced in 1985 and was developed and 

validated in 5030 ICU patients and is the most extensively used and 

studied system internationally to report severity of illness (Palazzo, 2014, 

Knaus et al., 1985).  This was followed by a proprietary version - APACHE 

III developed from a database of 17,440 patients to improve prognostic 

estimates and investigate how outcome is related to patient selection for 

ICU admission (Knaus et al., 1991).  A further proprietary system APACHE 

IV (Zimmerman, Kramer, McNair, & Malila, 2006) was introduced in 2006 

and developed from a database of 131,618 patients in the US and has not 

been tested outside the US and therefore its calibration with other 

countries is unknown (Palazzo, 2014).  Despite APACHE II being the most 

commonly used and reported system, its discriminatory power is less than 

versions III and IV with respective receiver operator curves of 0.85, 0.90 

and 0.88 indicating that these models are only powerful enough to 

discriminate between likely survivors and non-survivors between 85-90% 

of the time (Palazzo, 2014). 

Selection of patient and family-centred outcome measures in the 

critically ill 

This next section provides a brief discussion of the issues of outcome 

measurement selection in critical care research.  This provides context for 

the ongoing review and reporting of patient outcomes following ICU in this 

chapter.  The reporting of patient outcomes throughout this chapter follows 

a format whereby the outcome is first discussed; the relevant measures 
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are reviewed and then patient outcomes following critical illness are 

reported for the outcome of interest. 

Due to the growing number of health status questionnaires, it is becoming 

increasingly challenging to select the most appropriate outcome measures 

(Terwee et al., 2007) and this is also compounded by the absence of 

international consensus on outcome measurement within the critically ill 

population.  These issues extend to the measurement of HRQoL, physical 

and psychological function for both patient and caregiver, which are further 

described in this chapter.  It is important that the outcome measures 

selected have established psychometric properties (where available) to 

adequately test hypotheses (Terwee et al., 2007).  Another important 

consideration is the ease with which the measure can be administered to 

reduce the research burden imposed upon the participant in order to meet 

the study aims as well as be sensitive to change (Angus et al., 2003).  

Terwee and colleagues recommend composing a table that displays the 

ratings of the psychometric properties of available outcome measures 

(Terwee et al., 2007).  A similar approach has been taken under the 

‘Measurement’ section for each of the subsequent outcomes reported in 

this chapter.  The quality criteria for measurement properties of health 

status questionnaires defined by Terwee and colleagues have been 

applied to existing outcome measures and are described in Table 2-2. 
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Table 2-2   Quality criteria for psychometric properties of outcome measures 

Property Definition Quality criteriaa,b 

Content validity The extent to which the 

domain of interest is 

comprehensively sampled 

by the items in the 

questionnaire 

+ A clear description is provided of the measurement aim, the target 

population, the concepts that are being measured, and the item 

selection AND target population and (investigators OR experts) were 

involved in item selection; 

? A clear description of above-mentioned aspects is lacking OR only 

target population involved OR doubtful design or method; 

- No target population involvement; 

NR – Not reported - no information found on target population 

involvement. 

Internal consistency The extent to which items 

in a (sub) scale are 

intercorrelated, thus 

measuring the same 

construct 

+ Factor analyses performed on adequate sample size (7 * # items 

and ≥100) AND Cronbach’s alpha(s) calculated per dimension AND 

Cronbach’s alpha(s) between 0.70 and 0.95; 

? No factor analysis OR doubtful design or method; 

- Cronbach’s alpha(s) <0.70 or >0.95, despite adequate design and 

method; 

NR – Not reported - no information found on internal consistency. 
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Property Definition Quality criteriaa,b 

Criterion validity The extent to which scores 

on a particular 

questionnaire relate to a 

gold standard 

+ Convincing arguments that gold standard is ‘‘gold’’ AND 

correlation with gold standard ≥0.70; 

? No convincing arguments that gold standard is ‘‘gold’’ OR doubtful 

design or method; 

- Correlation with gold standard <0.70, despite adequate design and 

method; 

NR – Not reported - no information found on criterion validity 

Construct validity The extent to which scores 

on a particular 

questionnaire relate to 

other measures in a 

manner that is consistent 

with theoretically derived 

hypotheses concerning the 

concepts that are being 

measured 

+ Specific hypotheses were formulated AND at least 75% of the 

results are in accordance with these hypotheses; 

? Doubtful design or method (e.g., no hypotheses); 

- Less than 75% of hypotheses were confirmed, despite adequate 

design and methods; 

NR – Not reported - no information found on construct validity. 
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Property Definition Quality criteriaa,b 

Reliability The extent to which 

patients can be 

distinguished from each 

other, despite 

measurement errors 

(relative measurement 

error) 

+ ICC or weighted Kappa ≥ 0.70; 

? Doubtful design or method (e.g., time interval not mentioned); 

- ICC or weighted Kappa < 0.70, despite adequate design and 

method; 

NR – Not reported - no information found on reliability. 

Responsiveness The ability of a 

questionnaire to detect 

clinically important 

changes over time 

+ SDC or SDC <MIC OR MIC outside the LOA OR RR >1.96 OR 

AUC ≥0.70; 

? Doubtful design or method; 

- SDC or SDC ≥MIC OR MIC equals or inside LOA OR 

RR ≤1.96 OR AUC < 0.70, despite adequate design and methods; 

NR – Not reported - no information found on responsiveness. 
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Property Definition Quality criteriaa,b 

Interpretability The degree to which one 

can assign qualitative 

meaning to quantitative 

scores 

+ Mean and SD scores presented of at least four relevant subgroups 

of patients and MIC defined; 

? Doubtful design or method OR less than four subgroups OR no 

MIC defined; 

NR – Not reported - no information found on interpretation. 

From (Terwee et al., 2007)  

a + = positive rating; ? = indeterminate rating; - = negative rating; Nil = no information available. 

bDoubtful design or method lacking of a clear description of the design or methods of the study, sample size smaller than 50 subjects 

(recommended to be at least 50 in every (subgroup) analysis), or any important methodological weakness in the design or execution of the 

study. 

MIC = minimal important change; SDC = smallest detectable change; LOA = limits of agreement; ICC = Intraclass correlation; SD, standard 

deviation; AUC = area under curve; RR = responsiveness ratio. 
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2.3.3 Health related quality of life following critical illness 

Beyond mortality, HRQoL is well established as a crucial outcome to 

measure in the armamentarium of post-ICU outcomes.  Furthermore, 

HRQoL can provide an indicator of the ‘success’ of intensive care and is 

not only important to patients, but their relatives and the treating ICU 

healthcare team (Heyland & Kutsogiannis, 2000).  However there are 

many challenges in defining and measuring HRQoL in the critically ill and 

therefore the utility of such a measure could be called into question.  

These challenges regarding the measurement of HRQoL will be discussed 

later in this section.  Whilst HRQoL may be considered an imperfect 

measure it does provide the patient perspective at a time when patient-

centered care is the focus-point of critical care research.  In ICU where 

demand for services is high yet supply is limited, there is an imperative to 

evaluate HRQoL from an ethical and economic perspective particularly 

when significant costs are spent on patients with poor prognoses and the 

risk of death is high (Hofhuis, Spronk, 2014).  This following section will 

provide a general overview of HRQoL, outcomes and measurement but 

will focus specifically on the time points most relevant to this thesis – one 

year and 5 year outcomes and provide both local and international context.  

HRQoL is a subjective construct providing a “unique personal perception” 

(Wu & Gao, 2004) contributed to by a wide range of individual factors and 

as such is currently without a universally accepted definition (Hofhuis, 

Spronk, 2014).  The WHO does however define QoL as: “individuals’ 

perception of their position in life in the context of the culture and value 

systems in which they live and in relation to their goals, expectations, 

standards and concerns.  It is a broad ranging concept affected in a 

complex way by the person’s physical health, psychological state, level of 

independence, social relationships, personal beliefs and their relationship 

to salient features of their environment.”  (Organisation, 1997).   
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Measurement of HRQoL 

There are several important concepts to consider in the measurement of 

HRQoL in the critically ill. One of the most notable challenges in evaluating 

HRQoL following an ICU admission is the lack of an accurate baseline or 

pre-ICU measure of health status available for comparison.  Due to patient 

acuity and the intensive care environment, patients are commonly unable 

to speak for themselves.  As it is not possible to objectively measure 

HRQoL for patients prior to their ICU admission, clinicians are reliant on a 

variety of secondary information sources, which may or may not accurately 

represent the patients’ views of their premorbid status (Capuzzo, Grasselli, 

Carrer, Gritti, & Alvisi, 2000).  Typically proxies are relied upon as a 

method of providing a report on the patient’s premorbid HRQoL (Chaboyer, 

Foster, & Creamer, 2002; Cuthbertson et al., 2010; Hofhuis, Spronk, van 

Stel, Schrijvers, & Bakker, 2007).  However, previous research indicates 

variability in the accuracy of proxy report of HRQoL compared to patients 

dependent on how the questionnaires are administered, with some studies 

reporting high agreement between proxy and patient (Elliott, Lazarus, & 

Leeder, 2006; Hofhuis, Hautvast, Schrijvers, & Bakker, 2003) and others 

poor agreement (Gifford, Husain, Dinglas, Colantuoni, & Needham, 2010; 

Rogers et al., 1997).  Proxies have greater reliability in reporting the 

physical aspects of HRQoL rather than its mental health components 

(Capuzzo et al., 2000; Chaboyer et al., 2002; Hofhuis et al., 2003).  

Another alternative method other studies have used is for the patient to 

retrospectively recall their pre-ICU HRQoL once awake as a “then-test” 

(Denehy, Skinner, et al., 2013; Graf et al., 2003; Wehler et al., 2003), 

which may limit the validity of these measures due to recall bias (Orwelius 

et al., 2005; Rivera-Fernandez, Sanchez-Cruz, Abizanda-Campos, & 

Vazquez-Mata, 2001).  In addition, patients experience impaired 

neurocognitive function and memory impairment during and following 

intensive care (Pandharipande et al., 2013), which may also influence the 

accuracy of their premorbid report.  
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A second important consideration in the measurement of HRQoL is 

respondents’ adaptation to their disability over time, a concept commonly 

referred to as “response shift” which is yet to be investigated in detail in 

the critically ill (Hofhuis, Spronk, 2014).  This refers to changes in internal 

standards and values leading to an altered perception of HRQoL and 

subsequent reporting (Sprangers & Schwartz, 1999). This is similar to 

contemporary positive psychology theories such as “benefit finding” where 

one looks for the good in their situation and which is more commonly 

described in cancer populations (Cavell, Broadbent, Donkin, Gear, & 

Morton, 2015).  Other positive psychological characteristics such as 

coping and resilience are also likely to impact upon an individual’s 

perception of their HRQoL although there is no data to support this 

concept currently.  These factors can contribute to difficulty in the 

measurement of HRQoL and assessing the impact of critical illness over 

time (Hofhuis, Spronk, 2014).  It is therefore also important to consider 

that there may be potential limitations of a quantitative approach in 

establishing what is of most value to the individual and that there may be 

advantages in using qualitative methods to generate further understanding 

of the phenomenon of HRQoL, particularly the interactions between health, 

psychology and social environment. 

Following the 2002 Brussels roundtable conference, the SF-36 and 

EuroQoL (EQ-5D) were recommended as the key HRQoL outcome 

measures to use (Angus et al., 2003) and therefore are the most 

commonly reported.  Since this time there has been no updated 

international consensus or recommendation about the most appropriate 

time points for measurement.  However there have been changes to the 

SF36 with a second version produced which has increased sensitivity 

(Ware, 2004) and is further explained in the following section.  Despite the 

EQ-5D being recommended for use (Angus et al., 2003), it has not been 

validated in the critically ill.  In addition the EQ-5D was developed for use 

in a European population (EuroQol, 1990).  The Assessment of Quality of 

Life (AQoL) was however designed for use in the Australian population 

and has been validated in the critically ill (Hawthorne, Richardson, & 
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Osborne, 1999; Skinner, Denehy, Warrillow, & Hawthorne, 2013).  

Therefore, the SF36 version 2 and the AQoL were selected for use in the 

studies in this thesis.  This also provided consistency with the outcome 

measures used in the parent RCT that allowed for comparison in HRQoL 

across time points (Study 3, Chapter 5). 

An overview of the HRQoL outcome measures commonly used in the ICU 

population and rating of their psychometric properties applying the 

previously described quality criteria of Terwee and colleagues (Terwee et 

al., 2007) is provided in Table 2-3.  The coding (described in Table 2-2 

and provided as Table 2-3 footnote) gives an understanding of whether 

the various outcome measures have reported psychometric properties or 

not.  If they have established psychometric properties a negative or 

positive rating is then provided.  Table 2-3 shows that the psychometric 

properties for many of the outcome measures have not been reported in 

the critically ill. 

The following section will address in more detail the key outcome 

measures used within this thesis. 
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Table 2-3   Main HRQoL outcome measures and their established psychometric properties in the critically ill 

Outcome Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 

Reliability Responsiveness Interpretability 

Assessment of 

Quality of Life 

(AQoL) 

NR + 
(Skinner et 

al., 2013) 

+ 
(Skinner et 

al., 2013) 

+ 
(Skinner et 

al., 2013) 

NR [+] 
(Skinner et al., 

2013) 

NR 

Euro-QoL 5D - 
(Kaarlola, 

Pettila, & 

Kekki, 2004) 

? 
(Badia, Diaz-

Prieto, 

Gorriz, 

Herdman, 

Torrado,  

Farrero, 

2001) 

NR NR - 
(Kaarlola et 

al., 2004) 

NR NR - 
(Kaarlola et 

al., 2004) 
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Outcome Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 

Reliability Responsiveness Interpretability 

Fernandez’s 

Questionnaire 

? 
(Fernandez, 

Cruz, & 

Mata, 1996; 

Rivera-

Fernandez et 

al., 2006) 

? 
(Fernandez 

et al., 1996; 

Rivera-

Fernandez et 

al., 2006) 

NR + 
(Fernandez 

et al., 1996; 

Rivera-

Fernandez et 

al., 2006) 

+ 
(Fernandez 

et al., 1996; 

Rivera-

Fernandez et 

al., 2006) 

? 
(Fernandez et 

al., 1996; 

Rivera-

Fernandez et 

al., 2006) 

NR 

15D NR NR NR NR NR [+] 
(Vainiola et al., 

2010) 

NR 

Perceived Quality 

of Life Scale 

(PQOL) 

NR 
 

NR + 
(Patrick, 

Danis, 

Southerland, 

& Hong, 

1988) 

NR + 
(Patrick et 

al., 1988) 

NR NR 

Short Form-6D NR - 
(Skinner et 

al., 2013) 

+ 
(Skinner et 

al., 2013) 

+ 
(Skinner et 

al., 2013) 

NR [+] 
(Skinner et al., 

2013) 

NR 
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Outcome Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 

Reliability Responsiveness Interpretability 

Short Form–36 

(SF-36) version1 

+ 
(Chrispin, 

Scotton, 

Rogers, 

Lloyd, & 

Ridley, 1997) 

+ 
(Khoudri, Ali 

Zeggwagh, 

Abidi, 

Madani, & 

Abouqal, 

2007) 

- 
(Kaarlola et 

al., 2004) 

? 
(Heyland & 

Kutsogiannis, 

2000) 

+ 
(Chrispin et 

al., 1997) 

+ 
(Khoudri et 

al., 2007) 

NR 
(Kaarlola et 

al., 2004) 

+ 
(Heyland & 

Kutsogiannis, 

2000) 

? 
(Chrispin et 

al., 1997) 

NR 
(Khoudri et 

al., 2007) 

NR 
(Kaarlola et 

al., 2004) 

NR 
(Heyland & 

Kutsogiannis, 

2000) 

+ 
(Chrispin et 

al., 1997) 

? 
(Khoudri et 

al., 2007) 

NR 
(Kaarlola et 

al., 2004) 

? 
(Heyland & 

Kutsogiannis, 

2000) 

+ 
(Chrispin et 

al., 1997) 

? 
(Khoudri et 

al., 2007) 

NR 
(Kaarlola et 

al., 2004) 

+ 
(Heyland & 

Kutsogiannis, 

2000) 

NR ? 
(Chrispin et 

al., 1997) 

? 
(Khoudri et 

al., 2007) 

- 
(Kaarlola et 

al., 2004) 

+ 
(Heyland & 

Kutsogiannis, 

2000) 

 

Short Form–36 

(SF-36) version 2 

NR NR NR NR NR NR NR 
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Outcome Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 

Reliability Responsiveness Interpretability 

Sickness 

Impact/Functional 

Limitation Profile 

(SIP/FLP) 

NR 
(Tian & 

Miranda, 

1995) 

- 
(Lipsett et al., 

2000) 

- 
(Frick, 

Uehlinger, & 

Zurcher 

Zenklusen, 

2002) 

- 
(Tian & 

Miranda, 

1995) 

+ 
(Lipsett et al., 

2000) 

NR 
(Frick et al., 

2002) 

NR 
(Tian & 

Miranda, 

1995) 

- 
(Lipsett et al., 

2000) 

- 
(Frick et al., 

2002) 

NR 
(Tian & 

Miranda, 

1995) 

? 
(Lipsett et al., 

2000) 

NR 
(Frick et al., 

2002) 

NR 
(Tian & 

Miranda, 

1995) 

- 
(Lipsett et al., 

2000) 

NR 
(Frick et al., 

2002) 

NR 
(Tian & 

Miranda, 1995) 

- 
(Lipsett et al., 

2000) 

? 
(Frick et al., 

2002) 

NR 
(Tian & 

Miranda, 

1995) 

? 
(Lipsett et al., 

2000) 

NR 
(Frick et al., 

2002) 

+ = positive rating; ? = indeterminate rating; - = negative rating; NR = Not Reported; NC = not statistically calculated according to Terwee 

criteria 

[+] Evidence of testing using alternative statistical methods 

[-] Evidence of testing using alternative statistical methods 
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Short Form 36 

The SF-36 is a reliable, valid and commonly used measure of health 

related quality of life in critical care populations (Table 2-4) (Chrispin et al., 

1997; Dowdy et al., 2005; Heyland, Hopman, Coo, Tranmer, & McColl, 

2000).  It consists of 36 question or items which contribute to eight 

domains - Physical Functioning, Role Physical, Role Emotional, Bodily 

Pain, Vitality, Social Functioning, General Health and Mental Health 

(Figure 2.4) (Ware, Snow, Kosinski, & Gandek, 1993).  There is a single-

item measure of health transition (question two) which does not contribute 

to domain scoring and asks participants to rate their health in general 

compared to one year ago, as ‘Much better’, ‘Somewhat better’, ‘About the 

same’, ‘Somewhat worse’, ‘Much worse’. 

Answers to each question are scored and then the sum of the scores is 

used to produce raw scale scores for each domain which are then 

transformed to a 0-100 scale (where a score of ‘0’ equates to poor health 

and ‘100’ equates to perfect health) (Ware et al., 1993).  Scoring 

algorithms are applied to produce the Physical Component Summary 

(PCS) and Mental Component Summary (MCS) which are based upon 

population norms (Ware et al., 1993).   



Chapter 2  The Legacy Of Critical Illness 

49 

 

Figure 2.4   Conceptual model of SF36 - contribution of items to scales 

and summary measures. From (Ware) 

The SF-36 version 2 measures functional health and well-being from the 

patient’s perspective.  It was developed as an “international version” to 

address the identified limitations of the SF36 version 1 with regard to 

language clarity, greater comparability with translations and cultural 

adaptations, and floor and ceiling effects (Hawthorne, Osborne, Taylor, & 

Sansoni, 2007; Ware, 2004; Ware, Dewey, 2000). Version 2 also differs as 

it has increased sensitivity providing a five-level response rather than the 

dichotomous yes/no response of the earlier SF-36 version for Role 

Physical and Role Emotion subscales and five-level response choices 

instead of six for Mental Health and Vitality scales (Ware, 2004; Ware, 
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Dewey, 2000).   One of the most important recognised difference in 

version 2 is that scores are presented as T-scores or norm-based scores.  

This allows for easier interpretation as the mean and SD are known 

(where the mean equals 50 and standard deviation equals 10) rather than 

presentation on percentage scales (0-100) as is the case in version 1 

(Hawthorne et al. 2007).   Guidelines for interpretation of scores and the 

provision of age and gender matched population normative values has 

also assisted in the comparison and interpretation of the SF36 version 2 

(Hawthorne et al., 2007). 

Assessment of Quality of Life (AQoL) 

The AQoL is a generic health, multi-attribute utility instrument (Osborne et 

al 2003) designed for use in the Australian population (Hawthorne et al., 

1999) and has been validated in a community-dwelling elderly population 

with established robust psychometric properties (Osborne, Hawthorne, 

Lew, & Gray, 2003).  The AQoL has been previously used in  the critically 

ill (Denehy, Skinner, et al., 2013) and has been validated in this population 

also critically with acceptable measurement properties (Table 2-4) 

(Skinner et al., 2013).   It comprises of 15 items, each with four response 

levels.  These items contribute to five scales that measure Illness, 

Independent Living, Social Relationships, Physical Senses, and 

Psychological Well-being (Figure 2.5).  Each scale has a weighted score 

between 0.0 (scale worst health state) and 1.0 (scale best health state).  

The utility score ranges from -0.04 (worst possible HRQoL state) to 1.00 

(full HRQoL) and 0.00 is a death-equivalent state.  The utility instrument is 

generally the most commonly reported outcome from the AQoL.  

Population normative values are also provided for the AQoL allowing for 

meaningful interpretation of scores (Hawthorne & Osborne, 2005). 
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Figure 2.5   Conceptual model of the AQoL - Contribution of items to 

scales (Hawthorne et al., 1999) 

HRQoL outcomes following critical illness 

There has been extensive investigation into the HRQoL of ICU survivors 

over the past few decades with variable outcome measures used and a 

number of differing time points.  In general, the literature demonstrates 

that critically ill patients have low baseline HRQOL when admitted to ICU 

and that is worse compared with population norms (Azoulay, Kentish-

Barnes, & Pochard, 2008; Cuthbertson, Scott, Strachan, Kilonzo, & Vale, 

2005; Dowdy et al., 2005; Hofhuis et al., 2008; Ridley et al., 2003).  This is 

especially the case in non-survivors (Cuthbertson et al., 2005; Hofhuis et 

al., 2008; Rivera-Fernandez et al., 2001; Vazquez-Mata, 1992) where 

these patients are on a downward trajectory with admission to ICU 

potentially a marker toward further decline.     

The general trend in the literature suggests an improvement in survivors 

HRQoL over time with the majority of survivors’ returning to their baseline 

HRQoL (Dowdy et al., 2005; Herridge, Cheung, Tansey, Matte-Martyn, 
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Diaz-Granados, Al-Saidi, Cooper, Guest, Mazer, Mehta, Stewart, Barr, 

Cook, Slutsky, et al., 2003; Hofhuis et al., 2008) or even improving in the 

longer-term (Cuthbertson et al., 2010; Stricker et al., 2011).  A recent large, 

multi-center study of 780 ICU patients demonstrated HRQoL was almost 

equal to a control population (n = 6093) after adjusting for age, sex and 

comorbid illness (Orwelius et al., 2013).  Additionally, Hofhuis and 

colleagues demonstrated in a mixed cohort of 749 ICU patients, that after 

adjusting for natural decline, the effect sizes of decreases in HRQoL were 

small at long-term follow-up (Hofhuis et al., 2015).  This suggests that 

patients in this cohort regained their age-specific HRQoL by five years. 

Comparatively, some studies indicate that survivors demonstrate a 

persistent deficit in HRQoL over extended follow-up (Flaatten & Kvale, 

2001; Rivera-Fernandez et al., 2006), particularly in the domains of 

physical function (Herridge et al., 2011).  These differences are likely 

attributable to variation in the size and nature of the cohorts studied, the 

presence and degree of comorbid illness, regional differences in potential 

modifiers such as health care systems and psychosocial factors. 

Table 2-4 outlines the features of key studies examining HRQoL over time 

with a particular focus on one year (medium) and five year (long) 

outcomes and the inclusion of local studies to contextualize the studies in 

this thesis.  These studies support the other literature discussed previously, 

indicating an improvement in HRQoL over time although survivors’ scores 

are lower than population controls at long-term follow-up.  It is important to 

note that five studies included in Table 2-4 collected pre-ICU or baseline 

HRQoL (Vasquez et al., 1992; Konopad et al., 1995; Cuthbertson et al., 

2010; Denehy et al., 2013; Hofhuis et al., 2015) providing a useful 

indicator of trajectories over time.  However, there was variation in the way 

pre-ICU HRQoL data was collected (via patient or via proxy).  Both of 

these methods have limitations as discussed earlier in this chapter 

although there is no standardized way of collecting pre-ICU HRQoL data.  

As demonstrated in Table 2-4 there is considerable variation in the 

literature with regard to time points and outcome measures used making 

summation of the critical care HRQoL literature challenging.   
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Table 2-4   Medium and long-term HRQoL outcomes over time  

Study N Cohort 
Outcome 

measure 

Measurement 

time points 
Key findings 

Vasquez et al 

19921 

606 Mixed Self designed 

and validated 

HRQoL 

questionnaire 

Pre-ICU (via 

patient if able or 

proxy) and 12 

months 

12 months after ICU discharge patient functional 

status as captured by the HRQoL questionnaire, 

was influenced most by age and ICU admission 

HRQoL. While there was an overall decrease in 

HRQoL for survivors, ICU admission did not 

always result in deterioration of HRQoL. 

Konopad et 

al19952 

504 

293 at 

12 

months 

Mixed Spitzers QoL 

Index 

Pre-ICU (via 

patient), 6, 12 

months 

Relative to baseline there was a significant 

decrease in level of activity and ADLS at 12 

months, although perceived health improved 

over the year. 

Badia et al 20013 334 Mixed EQ-5D 3 months pre-ICU 

and 12 months 

The degree and direction of HRQoL change at 

12 months was considerably dependent on 

diagnostic category with trauma patients 

experiencing significantly worse HRQoL at 12 

months compared to their premorbid level. 
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Study N Cohort 
Outcome 

measure 

Measurement 

time points 
Key findings 

Van der Schaff et 

al 20094 

255 Mixed SF36 version 1 12 months At 12 months HRQoL was lower than the 

general Dutch population. 

Chaboyer et al 

20025 

20 Mixed SF36 version 1 6 and 12 months There was wide variation in patients’ responses 

at all time points 

Cuthbertson et al 

20106 

300 Mixed SF36 version 

1, EQ5D 

Pre-ICU (via 

proxy), 3, 6, 12 

months, 2.5 and 5 

years 

At 3months, there was a reduction in physical 

QoL, followed by improvement over the first 

year.  Between 2.5 and 5 years there was also a 

marked reduction in physical QoL at a steeper 

rate than the general population.  Although by 5 

years, the HRQoL of survivors in most domains 

have returned close to or are better than their 

premorbid scores but remained less than 

population norms. 



Chapter 2  The Legacy Of Critical Illness 

55 

Study N Cohort 
Outcome 

measure 

Measurement 

time points 
Key findings 

Herridge et al 

20117 

109 ARDS SF36 version 1 3, 6, 12 months 

and 2 and 5 years 

At one year physical HRQoL scores were worse 

affected.  By 5 years, there were small 

improvements in most domains compared to 1 

year however; overall the scores remained 

lower than an age matched population. 

Cuthbertson et al 

20138 

439 Sepsis SF36 version 

1, EQ5D 

3.5 and 5 years At 3.5 and 5 years physical QoL was low 

compared to population normal.  Mental health 

was also slightly lower than population norms at 

both time points.  In most domains there was 

minimal change in scores between 3.5 and 5 

years. 
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Study N Cohort 
Outcome 

measure 

Measurement 

time points 
Key findings 

Denehy et al 

20139 

150 Mixed SF36 version 2 

and AQoL 

Pre-ICU (via 

patient as ‘then 

test’), 3, 6 and 12 

months 

There were minimal improvements in survivors 

HRQoL over time between 3 and 12 months 

with greatest improvements in physical QoL. 

Hofhuis et al 

201510 

749 Mixed SF36 version 1 Pre-ICU (via 

proxy), ICU 

discharge, 

Hospital 

discharge, 1, 2 

and 5 years 

Patients regained their age-specific HRQoL by 5 

years.  After correcting for natural decline, in 

four dimensions of the SF36, the mean scores 

were still lower at 5 years than pre-ICU although 

the effect sizes were small. 

1(Vazquez-Mata, 1992), 2(Konopad, Noseworthy, Johnston, Shustack, & Grace, 1995), 3(Badia, Diaz-Prieto, Gorriz, Herdman Torrado, Farrero, 

Cavanilleds, 2001), 4(van der Schaff, 2009), 5(Chaboyer et al., 2002), 6(Cuthbertson et al., 2010), 7(Herridge et al., 2011), 8(Cuthbertson, Elders, 

Hall, Taylor, MacLennan, Mackirdy, Mackenzie, Scottish Critical Care Trials, et al., 2013), 9(Denehy, Skinner, et al., 2013), 10(Hofhuis, van Stel, 

Schrivers, Rommes, & Spronk, 2015). 
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2.3.4 Physical function following critical illness 

Physical function outcomes following critical illness have been widely 

reported and it is now well established that survivors experience physical 

impairment lasting months to years following an ICU admission (Herridge, 

Cheung, Tansey, Matte-Martyn, Diaz-Granados, Al-Saidi, Cooper, Guest, 

Mazer, Mehta, Stewart, Barr, Cook, Slutsky, et al., 2003; Herridge et al., 

2011; Hough, 2013).  The most notable cause of physical impairment 

following critical illness is the phenomenon of ICU-Acquired Weakness 

(ICU-AW) (Vincent, Norrenburg, M., 2009).  There are a number of 

mechanisms occurring early within the ICU that produce skeletal muscle 

dysfunction (Truong, Fan, Brower, & Needham, 2009) however it is 

beyond the scope of this thesis to discuss these in detail, instead the 

following section will provide a brief overview of ICU-AW.  It should also be 

noted that the way in which ICU-AW and subsequent disability manifests 

may be related to individual factors such as psychological factors, social 

and environmental factors as described in the ICF and disablement 

process (Iwashyna & Netzer, 2012). 

A critical care admission especially for prolonged periods can result in the 

development of clinically significant weakness; a syndrome now 

recognised as ICU-AW incorporating both critical illness polyneuropathy 

and critical illness myopathy (Stevens et al., 2009).  Although there are 

current challenges in defining and diagnosing ICU-AW it has been 

previously recognised as ‘clinically detected weakness with no plausible 

cause other than critical illness’ (Bloch, Polkey, Griffiths, & Kemp, 2012) 

and may result in limb and respiratory muscle weakness but retained 

sensory function (Kress & Hall, 2014).  Patients who are admitted >48 

hours and/or have a diagnosis of sepsis are at high risk for the 

development of ICU-AW (De Jonghe et al., 2002).  ICU-AW is currently 

diagnosed using the Medical Research Council Score (MRC) for manual 

muscle testing (Stevens et al., 2009) (tested bilaterally, grading 0-5 for 

each movement) with a score of <48 indicating ICU-AW (Table 2-5). 
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Table 2-5   MRC Manual Muscle Testing Movements 

Upper limb movement Lower limb movement 

Arm abduction Hip flexion 

Elbow flexion Knee extension 

Wrist extension Ankle dorsiflexion 

 

However, there are issues of reliability (Hough, 2013) with this form of 

strength testing as patients are required to be awake and co-operative in 

order to perform the test accurately as a result the test cannot always be 

performed in the ICU (Stevens et al., 2009).  Other limitations of the MRC 

scale also include poor discrimination and a potential ceiling effect (Kress 

& Hall, 2014).  Other forms of assessment such as electrophysiological 

and histological testing have been used to diagnose ICU-AW for both 

clinical and research purposes although clinically, MRC remains the gold 

standard (Kress & Hall, 2014).  The reported incidence of ICU-AW ranges 

from 23 to 50% dependent of whether clinical or electrophysiological 

testing is used for diagnosis and patient populations studied. 

The pathophysiological mechanisms that cause ICU-AW are multi-factorial 

and are inter-related (Truong et al., 2009).  Muscle loss in ICU patients is 

common and can occur through a combination of immobility, catabolism, 

local and systemic inflammation and oxidative stress (Reid & Moylan, 

2011) resulting in contractile dysfunction and atrophy (Bloch et al., 2012).  

Critical illness polyneuropathy may be caused by dysfunctional 

microcirculation leading to neuronal injury and axonal degeneration 

(Bolton, 2005).  Other contributors to ICU-AW may include ‘channelopathy’ 

(Kress & Hall, 2014) where there are changes in fast sodium channels 

leading to in-excitability of muscle fibres in animal models.  Furthermore 

other iatrogenic features of the critical care environment impacting upon 

skeletal muscle dysfunction include care processes such as sedation, 

feeding practices and sustained periods of immobilisation (Puthucheary, 
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Montogmery, Hart, Harridge, 2014).  The following are well-recognised risk 

factors for ICU-AW (Table 2-6): 

Table 2-6   Risk factors for ICU-AW 

 

Measurement of physical function 

An overview of the physical function outcome measures commonly used in 

the ICU population and a rating of their psychometric properties applying 

the previously described quality criteria of Terwee and colleagues is 

provided in Table 2-7.  The section following will address in more detail the 

key outcome measures used within this thesis. 

 

 Sepsis, persistent systemic inflammation and multi-organ failure 

(De Jonghe et al., 2002). 

 Hyperglycaemia has been identified in one study (van den Berghe 

et al., 2001) although inconsistent findings for glucocorticoid use as 

risk factor (De Jonghe et al., 2002; Hermans et al., 2007; Herridge, 

Cheung, Tansey, Matte-Martyn, Diaz-Granados, Al-Saidi, Cooper, 

Guest, Mazer, Mehta, Stewart, Barr, Cook, Slutsky, et al., 2003; 

Van den Berghe, Schoonheydt, Becx, Bruyninckx, & Wouters, 

2005). 

 Combined use of glucocorticoids and neuromuscular blocking 

agents for patients with status asthmaticus (Leatherman, Fluegel, 

David, Davies, & Iber, 1996; MacFarlane & Rosenthal, 1977). 

 Female gender (De Jonghe et al., 2002) 

 Prolonged mechanical ventilation (De Jonghe et al., 2002) 
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Table 2-7   Main indirect and direct physical function outcome measures used and their established psychometric properties in the 

critically ill 

Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Indirect measures       

Barthel Index NR NR + 

(Sacanella 

et al., 2009) 

+ 

(Sacanella 

et al., 2009; 

van der 

Schaaf et 

al., 2008) 

NR + 

(Chiang, Wang, 

Wu, Wu, & Wu, 

2006) 

NR 

Katz Activities 

of Daily Living 

Scale 

NR NR + 

(Abd-El-

Gawad, 

2013; Bo et 

al., 2003; 

Tripathy, 

2014) 

+ 

(Vest, 

Murphy, 

Araujo, & 

Pisani, 

2011) 

NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Instrumental 

Activities of 

Daily Living 

NR NR + 

(Sacanella 

et al., 2009) 

NR NR NR NR 

Fried’s frailty 

index 

NR NR + 

(Baldwin et 

al., 2014) 

NR NR NR NR 

ICU mobility 

scale 

NR NR NR NR + 

(Hodgson 

et al., 2014) 

NR NR 

Modified 

Rankin Scale 

NR NR NR NR NR NR NR 

Academic 

Medical Center 

Linear Disabilty 

Score 

NR NR NR NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Direct measures 

Berg Balance 

Scale 

NR NR NR NR NR NR NR 

Chair Stand 

Test 

NR NR NR NR NR NR NR 

Chelsea critical 

care physical 

assessment 

+ 

(Corner et 

al., 2013) 

+ 

(Corner et al., 

2013) 

NR + 

(Corner et 

al., 2013) 

+ 

(Corner et 

al., 2013) 

NR NR 

Elderly mobility 

scale 

NR NR NR NR NR NR NR 

Functional 

Ambulation 

Categories 

NR 

 

NR NR NR NR NR NR 

Functional 

disability scale 

NR NR NR NR NR NR NR 



Chapter 2  The Legacy Of Critical Illness 

63 

Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Functional 

Independence 

Measure 

NR NR NR + 

(Chiang et 

al., 2006) 

NR NR NR 

Functional 

status score for 

the intensive 

care 

NR NR NR + 

(Thrush, 

Rozek, & 

Dekerlegan

d, 2012) 

NR + 

(Thrush et al., 

2012) 

NR 

Incremental 

Shuttle Walk 

Test 

NR NR NR NR NR NR NR 



Chapter 2  The Legacy Of Critical Illness 

64 

Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Medical 

Research 

Council Score 

NR NR + 

(Ali et al., 

2008; 

Brunello et 

al., 2010; 

Lee et al., 

2012; 

Sharshar et 

al., 2009) 

+ 

(Ali et al., 

2008; 

Brunello et 

al., 2010; 

Connolly et 

al., 2013; 

Fan et al., 

2014; Lee 

et al., 2012; 

Yosef-

Brauner, 

Adi, Ben 

Shahar, 

Yehezkel, & 

Carmeli, 

2015) 

+ 

(Ali et al., 

2008; 

Connolly et 

al., 2013; 

Fan et al., 

2010; 

Hermans et 

al., 2012; 

Hough, 

Lieu, & 

Caldwell, 

2011) 

NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Muscle strength 

handgrip 

dynamometry 

NR ? 

(Baldwin, 

Paratz, & 

Bersten, 

2013) 

NR + 

(Baldwin et 

al., 2013) 

+ 

(Baldwin & 

Bersten, 

2014; 

Baldwin et 

al., 2013; 

Hermans et 

al., 2012) 

[-] 

(Baldwin et al., 

2013) 

NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Muscle strength 

handheld 

dynamometry 

NR NR NR NR + 

(Baldwin & 

Bersten, 

2014; 

Baldwin et 

al., 2013; 

Chiang et 

al., 2006; 

Vanpee et 

al., 2011) 

NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Perme mobility 

scale 

NR NR NR NR + 

(Nawa, 

Lettvin, 

Winkelman, 

Evora, & 

Perme, 

2014) 

NR NR 

Physical 

function in 

intensive care 

test 

NR NR + 

(Denehy, de 

Morton, et 

al., 2013; 

Nordon-

Craft et al., 

2014) 

+ 

(Denehy, 

de Morton, 

et al., 2013; 

Nordon-

Craft et al., 

2014) 

+ 

(Skinner, 

Berney, 

Warrillow, & 

Denehy, 

2009) 

+ 

(Nordon-Craft et 

al., 2014) 

NR 

Rivermead 

mobility index 

NR NR NR NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Six Minute 

Walk Test 

NR NR NR + 

(Alison et 

al., 2012; 

Chan et al., 

2015; 

Denehy et 

al., 2014) 

NR NR NR 

Two minute 

Walk Test 

NR NR NR NR NR NR NR 

Four Meter 

Walk Test 

NR NR NR NR NR NR NR 

10 Meter Walk 

Test 

NR NR NR NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Timed Up and 

Go test 

NR NR NR + 

(Denehy et 

al., 2014) 

NR NR NR 

+ = positive rating; ? = indeterminate rating; - = negative rating; NR = Not Reported; NC = not statistically calculated according to Terwee 

criteria 

[+] Evidence of testing using alternative statistical methods 

[-] Evidence of testing using alternative statistical methods 

The outcome measures and review of their psychometric properties listed in this table are drawn from (Black et al., 2001; Parry et al., 2015; 

Tipping et al., 2012) 
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Indirect measures of physical function - functional status indices 

The Katz Activities of Daily Living Scale & Instrumental Activities of Daily 

Living (Katz ADLS & IADL) provide a simple measure of a patient’s 

functional status (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963; Lawton 

& Brody, 1969).  The Katz ADLS was designed to evaluate functional 

changes in the chronically ill and elderly by assessing the patient’s level of 

independence in achieving basic activities of daily living such as bathing, 

transfers, dressing with scores ranging from 0-6 (Katz et al., 1963).  The 

IADL assesses the more complex tasks needed to be self-reliant in the 

community such as household chores, shopping, food preparation, 

housekeeping, travelling (Lawton & Brody, 1969) and the score ranges 

from 0-8.  Higher scores for both indices indicate greater functional 

independence.  The reliability of these indices have not been established 

in the critically ill although there is some evidence for construct and 

criterion validity and responsiveness for the Katz ADLS (Black et al., 2001) 

(Table 2-6).  These indices can provide a useful way for proxies to report 

patient premorbid physical function at ICU admission due to their 

categorical nature of objective tasks.  Although to date there is no 

research in the critically ill population to measure proxy report via these 

indices with actual patient function.  However, previous studies have 

demonstrated agreement between patient (when completed during follow-

up) and proxy report (when assessment of patient baseline function was 

performed) for the Katz ADL index (Brummel et al., 2014; Pfeffer, Kurosaki, 

Harrah, Chance, & Filos, 1982; Santos-Eggimann, Zobel, & Berod, 1999).  

Importantly, there is no clearly identified best measure or strategy for 

which to measure patient pre-morbid function which is a major 

methodological issue for longitudinal research as there is no available 

baseline.  The ADL and IADL indices have been used in previous studies 

of informal caregivers and patients following ICU (Choi et al., 2012; Im et 

al., 2004; Van Pelt et al., 2007; Van Pelt et al., 2010) and facilitating 

comparison across studies was the main reason for the use of these 

indices in Study 5 (Chapter 7). 
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Direct measures of performance based measures 

The Six Minute Walk Test (6MWT) is a standardized, sub-maximal walking 

test used to measure functional exercise capacity (Society, 2002).  The 

6MWT has commonly been used in ICU follow-up studies (Denehy, 

Skinner, et al., 2013; Elliott, McKinley, et al., 2011; Herridge et al., 2011).  

The test requires the patient to walk as far as possible in six minutes, 

typically on a 30 metre track whilst receiving standardized instructions, 

according to published guidelines by the American Thoracic Society 

(Holland et al., 2014; Laboratories, 2002).  It is recommended that two 

tests be performed (Holland et al) particularly when performing the test in 

the home environment (Alison et al., 2012).  This is also the case in other 

patient populations including chronic obstructive pulmonary disease 

(COPD) (Sciurba et al., 2003) and heart failure (Opasich et al., 2001).  

One of the key limitations of applying the 6MWT in follow-up studies of the 

critically ill is the self-paced method of the test, which for some patients 

may be self-limiting and may under-estimate the effect for treatment.  This 

may be one of the reasons why there is substantial variation in reported 

distances as demonstrated by the wide interquartile range (IQR) of studies 

to date.  Burtin and colleagues conducted an RCT of cycling intervention 

with a 6MWT IQR of 126-329m in the intervention group vs 37-226m in the 

control group at hospital discharge (Burtin et al., 2009). Additionally 

Herridge and colleagues reported an IQR of 277-510m at one year follow-

up (Herridge et al., 2011). 

The reliability and responsiveness of the 6MWT have not yet been 

reported in the critically ill population although construct validity has been 

established in three studies (Table 2-6).  The validity and reliability of the 

6MWT has been established in other populations (Montgomery & Gardner, 

1998; Redelmeier, Bayoumi, Goldstein, & Guyatt, 1997; Steffen, Hacker, & 

Mollinger, 2002) including health elderly subjects (Kervio, Carre, & Ville, 

2003).  The minimal clinically important difference (MCID) for the 6MWT 

has recently been established in an ARDS population with a reported 

value of 20-30 metres (Chan et al., 2015).  Normative values are also 



Chapter 2  The Legacy Of Critical Illness 

72 

available for the 6MWT.  Enright and colleagues established reference 

equations for prediction of the total distance walked during the test for 

healthy adults in a relatively large sample with an age range of 40-80 

(Enright & Sherrill, 1998).  In this study the median walk distance was 576 

metres for males and 494 metres for females.  An Australian study also 

established regression equations in health adults aged 45-85 years 

(Jenkins et al., 2009) although their sample size was considerably smaller 

than that of Enright and colleagues.  In the latter study the mean distance 

walked was 682 metres for males and 643 metres for females (Jenkins et 

al., 2009). The 6MWT was selected for use in the long-term follow-up 

study (Study 5, Chapter 7) to maintain consistency with the parent RCT 

(Denehy, Skinner, et al., 2013) and to allow for comparisons with other 

longitudinal studies (Herridge et al., 2011) and normative values.   

The Timed Up and Go test (TUG) was designed to assess functional 

mobility (Podsiadlo & Richardson, 1991) and was a modification of the 

original Get Up and Go test (Mathias, Nayak, & Isaacs, 1986).  The TUG 

test requires the individual to stand from a standardized chair, walk three 

metres turn and return to sitting as quickly as possible whilst being timed 

(Podsiadlo & Richardson, 1991).  The TUG has demonstrated high test-

retest reliability (Lin et al., 2004; Podsiadlo & Richardson, 1991) including 

a variety of populations such as Parkinson’s Disease (Morris, Morris, & 

Iansek, 2001), chronic stroke (Ng & Hui-Chan, 2005) and Alzheimer’s 

disease (Ries, Echternach, Nof, & Gagnon Blodgett, 2009) although its 

reliability has not been tested in critical care survivors (Table 2-6).  An 

advantage of using the TUG to report outcomes for survivors is the 

documented normative values for age and gender (Bohannon, 2006).  The 

construct validity of the TUG test has been established in critical care 

survivors (Table 2-6) and has been well demonstrated in other populations 

such as stroke (Ng & Hui-Chan, 2005), Parkinson’s Disease (Morris et al., 

2001) and community-dwelling elderly (Lin et al., 2004).  Another 

advantage relates to the practical aspect of the test where it only requires 

a small space to perform and can be easily administered in the patient’s 

home environment if the patient is unable to travel to the preferred 
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standardized clinical testing environment, which can be the case for some 

ICU survivors.  In the study by Denehy and colleagues less than half of the 

intervention arm of the cohort (41%) returned to hospital for out-patient 

rehabilitation and follow-up.  This is important because not all survivors will 

be able to nor in some cases wish to return to hospital for follow-up for 

varied reasons such as geographical distance, ongoing follow-up burden 

for medical procedures/investigations, potential psychological distress 

associated with returning to a place of trauma and lack of family/caregiver 

support although these factors have not been investigated to date.  

Additionally, a recent study found excellent correlation between the 6MWT 

and the TUG (Denehy et al., 2014).  Where the aim is to measure activity 

limitations, the authors suggest the TUG could be used as a possible 

alternative to the 6MWT, given the larger space required to perform the 

6MWT (Denehy et al., 2014).  The TUG test was also chosen for use in 

Study 3 (Chapter 5) to maintain consistency with the parent RCT (Denehy, 

Skinner, et al., 2013) and to allow comparison between one and four-five 

year outcomes.  

Handgrip strength measured via handgrip dynamometry can be used as a 

surrogate of global strength (Stevens et al., 2009) and is an advantageous 

alternative to performing a full manual muscle test due to its rapid and 

simple application, which is important for busy clinicians in acute settings 

(Ali et al., 2008). The forced generated is measured via a calibrated hand 

held dynamometer in patients who are alert and co-operative also making 

it well suited to the outpatient setting (Baldwin et al., 2013; Elliott, Denehy, 

Berney, & Alison, 2011).  A key, relatively large and well-designed study 

by Ali and colleagues, demonstrated that in a cohort requiring at least 5 

days of mechanical ventilation, ICU-AW as measured by handgrip strength 

(or MRC) was independently associated with mortality (Ali et al., 2008). In 

addition, normative data are also available (Elliott, Denehy, et al., 2011; 

Mathiowetz et al., 1985; Puh, 2010).  The validity and reliability of handgrip 

dynamometry is outlined in Table 2-6.  These reason were why handgrip 

dynamometry was chosen to provide an indication of global patient 

strength at long-term follow-up (Study 3, Chapter 5).  Although it was not 
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administered in the parent RCT and therefore comparisons could not be 

made across time.   

Physical function outcomes  

The physical function outcomes of ICU survivors will be described 

following, again with a particular focus on one and five-year outcomes and 

their measurement relevant to this thesis.  For the purpose of this thesis, 

physical function can be considered by the method of measurement and is 

divided into ‘indirect’ (patient reported) and ‘direct’ (patient performance) 

measures of patient function.  Examples of indirect measures include 

patient reported index-based measures of capacity to complete activities 

of daily living (Katz et al., 1963; Lawton & Brody, 1969) and physical 

function domains of HRQoL instruments as previously discussed.  Direct 

measures of physical function include performance-based tests 

administered in a standardized manner such as the commonly used six-

minute walk test (6MWT) designed to measure functional exercise 

capacity, the Timed-Up and Go test and muscle strength testing (Elliott, 

Denehy, et al., 2011).  Other examples, which require direct observation of 

a patient’s ability to complete activities of daily living as measure of 

function, include the Functional Independence Measure and Barthel Index 

as described in the narrative review by Elliott and colleagues (Elliott, 

Denehy, et al., 2011). 

There is however differences in measuring physical function via patient 

report compared to performance-based tests.  A recent study by Denehy 

and colleagues demonstrated that direct measures of physical function 

(6MWT and TUG) explained only 54% of the variance in the SF36v2 

physical function domain score and 33% of the Physical Component 

Summary score, concluding that direct measures of physical function 

measure different aspects of patient function.  This suggests there is a 

need for both forms of measurement and one cannot be used as a 

substitute for the other.  The following section will describe the commonly 

reported physical function outcomes of survivors at one and 5 years. 
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One of the first landmark studies by Herridge and colleagues documented 

the one-year outcomes of ARDs survivors who underwent rigorous 

evaluation.  This cohort of young survivors had an improvement in the first 

year of recovery in their 6MWD although at one year this was only 66% of 

their predicted value.  The patients in this study attributed this limitation to 

muscle weakness.  By five years, persistent muscle wasting and 

weakness was no longer detected, however survivors still had not 

regained full functional recovery with an ongoing reduction in their 6MWD 

that had only increased to 76% of predicted distance.  In a young 

previously healthy population, who were previously working, this limitation 

has significant implications with regard to the disability experienced.  As 

previously discussed, due to the demographics of this cohort these data 

may have limited generalizability to other ICU cohorts and could also be 

limited due to differences in health care systems between North America 

and Australia.   

In the Australian context, Denehy and colleagues have documented the 

one-year outcomes of a general cohort of ICU survivors (Denehy, Skinner, 

et al., 2013) and Study 3 (Chapter 5) will investigate the five-year 

outcomes of these patients to complement this prior work.  In this large 

RCT (n =150, patient mean age 60 (±15.8) years), the trends in improved 

6MWD over the first year in both groups mirrored that of Herridge and 

colleagues (Herridge, Cheung, Tansey, Matte-Martyn, Diaz-Granados, Al-

Saidi, Cooper, Guest, Mazer, Mehta, Stewart, Barr, Cook, Slutsky, et al., 

2003).  Likewise at this time point, exercise capacity remained lower than 

population norms reaching approximately 60% of predicted values.  This 

study also used the Timed Up and Go (TUG) test as another performance 

based measure demonstrating an improvement in TUG scores at one-year 

follow-up although the scores for both groups were slightly worse than the 

normative value for a similar age group. 

Few other studies have reported performance-based physical function for 

survivors at one year hence the need for further research in this area 
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using a combination of patient reported and performance based measures.  

Similar to the current challenges in the measurement of HRQoL in critical 

care survivors, there is no international consensus on the best outcome 

measures to select and at what times points they should be administered.  

Therefore outcomes are generally selected on a pragmatic basis and 

depend on the research question and study design.  As Elliot and 

colleagues highlight in their review, it remains unknown which functional 

outcomes are most valid and sensitive in this heterogeneous population 

with some measures likely possessing floor and ceiling effects (Elliott, 

Denehy, et al., 2011).   

2.3.5 Psychological outcomes following critical illness 

Measurement of psychological outcomes 

An overview of the main psychological outcome measures commonly used 

in the ICU population and a rating of their psychometric properties 

applying the previously described quality criteria of Terwee and colleagues 

is provided in Table 2-8.  The section following will address in more detail 

the key outcome measures used within this thesis. 
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Table 2-8   Main psychological outcome measures and their established psychometric properties in the critically ill 

Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Depression        

Beck 

Depression 

Inventory (BDI) 

NR NR NR NR NR NR NR 

Centre for 

Epidemiological 

Studies 

Depression 

Scale (CES-D) 

NR NR + 

(Weinert & 

Meller, 

2006) 

NR NR ? 

(Bedell, 

Delbanco, Cook, 

& Epstein, 1983) 

NR 

Depression, 

Anxiety and 

Stress Scale 

(DASS) - 

Depression 

+ 

(Sukantarat, 

Williamson, 

& Brett, 

2007) 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Hospital 

Anxiety and 

Depression 

Scale (HADS) – 

Depression 

subscale 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Anxiety        

Depression, 

Anxiety and 

Stress Scale 

(DASS) - 

Anxiety 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

NR NR NR NR 

Hospital 

Anxiety and 

Depression 

Scale (HADS) – 

Anxiety 

subscale 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

+ 

(Sukantarat 

et al., 2007) 

NR NR NR NR 

State-Trait 

Anxiety 

Inventory  

NR NR NR NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Beck Anxiety 

Inventory (BAI) 

NR NR NR NR NR NR NR 

Post Traumatic Stress Disorder 

Clinician-

administered 

PTSD Scale 

(CAPS) 

NR + 

(Bienvenu, 

Williams, 

Yang, 

Hopkins, & 

Needham, 

2013) 

NR NR NR NR NR 

Davidson 

Trauma Scale 

NR NR NR NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Experience 

after Treatment 

in Intensive 

Care 7 Item 

Scale (ETIC-7) 

+ 

(Scragg, 

Jones, & 

Fauvel, 

2001) 

+ 

(Scragg et 

al., 2001) 

NR - 

(Scragg et 

al., 2001) 

NR NR NR 

Impact of Event 

Scale (IES) 

NR NR NR NR NR NR NR 

Impact of Event 

Scale (IES)-

Revised 

NR + 

(Bienvenu et 

al., 2013) 

NR NR + 

(Bienvenu 

et al., 

2013) 

NR NR 

Post Traumatic 

Stress Disorder 

Checklist-

Civilian (PCL-

C) 

NR NR NR NR NR NR NR 
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Outcome 
Content 

validity 

Internal 

consistency 

Criterion 

validity 

Construct 

validity 
Reliability Responsiveness Interpretability 

Post-Traumatic 

Stress 

Syndrome 10-

Questions 

Inventory 

(PTSS-10) 

NR + 

(Stoll et al., 

1999) 

- 

(Stoll et al., 

1999) 

+ 

(Stoll et al., 

1999) 

+ 

(Stoll et al., 

1999) 

? 

(Stoll et al., 1999) 

NR 

Trauma Stress 

Questionnaire 

(TSQ) 

NR NR NR NR NR NR NR 

Trauma 

Symptom 

Checklist-33  

NR NR NR NR NR NR NR 

+ = positive rating; ? = indeterminate rating; - = negative rating; NR = Not Reported;  
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Depression 

The Hospital Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 

1983) has been widely used in both clinical (Spinhoven et al., 1997; 

Sukantarat et al., 2007) and non-clinical general adult populations 

(Crawford, Henry, Crombie, & Taylor, 2001).  It has been used in more 

than 700 studies and translated for use in 12 countries (Bjelland, Dahl, 

Haug, & Neckelmann, 2002).  The HADS consists of 14 statements 

relevant to either generalised ‘anxiety’ (7 statements) or 'depression' (7 

statements).  Each statement has four possible responses, which are 

scored on a scale of 0-3, and therefore the maximum score is 21 for 

depression and 21 for anxiety (Zigmond & Snaith, 1983). A score of 11 or 

higher indicates the probable presence of the mood disorder with a score 

of >8 being suggestive of the presence of the respective state (Zigmond & 

Snaith, 1983).  Whilst the psychometric properties of the HADs has not 

been widely investigated in the critical care population, it has been 

validated in a number of medical populations (general practice, general 

medical outpatients) (Spinhoven et al., 1997; Sukantarat et al., 2007; 

Zigmond & Snaith, 1983) as well as psychiatric and primary care and the 

general population (Bjelland et al., 2002).  The HADS does however have 

demonstrated content validity, internal consistency and criterion validity in 

one study (Sukantarat et al., 2007) (Table 2-7).  Due to its common use in 

ICU populations (Davydow et al., 2009) the HADS was selected for use for 

the studies within this thesis.  As seen in Table 2-8, newer studies used 

the HADS and BDI-II.  The rationale for this may be related to 

interpretation of the scores.  The HADS and BDI-II provide assessment for 

levels of depression (Mild, Borderline, Moderate, Severe, Extreme) rather 

than the dichotomous nature of the CES-D where the individual either has 

symptoms of clinically significant depression or not (according to a cut-off 

score of 16).  However, the administration of these tools is similar (eg. 

comparable in item number, respondent is required to reflect on past week) 

and the psychometric properties of the BDI-II are not superior to that of 

other self-report tools.  There is no recommended approach to which self-

report measures should be used to screen for depressive symptoms in the 
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critically ill and their caregivers.  This would be useful to establish to allow 

greater comparability of results across studies and indication of 

prevalence in these populations. 

The Centre for Epidemiological Studies-Depression Scale (CES-D) is a 

20-item (Radloff, 1977; Radloff, Teri, 1986).  The items are rated on a 4-

point scale ranging from 0 to 3 to reflect the way in which they’ve been 

feeling over the preceding week.  There are four positive items that are 

reverse scored and all of the items are summed to produce the final score 

out of a possible 60 with higher scores indicating greater symptoms 

(Radloff, 1977; Radloff, Teri, 1986)  It is used to screen for depression risk 

in the general population and a cut-score of at least 16 indicates risk of 

depression although a formal diagnosis of depression requires further 

evaluation (Radloff, 1977; Radloff, Teri, 1986).  The CES-D is one of the 

most commonly used self-report depression scales to measure symptoms 

of depression in the general population (Wu et al 2016).  As the CES-D is 

a screening tool for depression, the efficacy of its function is dependent on 

its psychometric properties.  Since its publication the CES-D has 

demonstrated high internal consistency and well-established validity in 

both clinical and community-based populations in varied contexts and 

across cultures (Beekman et al., 1997; Hann et al., 1999; Schroevers et al., 

2000; Gonçalves et al., 2004; Barkmann et al., 2008; Zhang et al., 2011; 

Zhang et al., 2012).  The psychometric properties of the CES-D have had 

limited investigation in the critical care population (Table 2-7) although is 

the only measure of depression that has been validated against clinician 

diagnoses of depression in the post-ICU setting (Davydow et al., 2009; 

Weinert & Meller, 2006).  Despite the lack of established psychometric 

properties of the CES-D, it is one of the most widely used outcome 

measures for depression in the critical care patient population (Bienvenu, 

2014) although more work is warranted to establish its psychometric 

properties in these populations. 
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Post-traumatic stress disorder 

The gold standard for diagnosing PTSD is by a clinical interview using the 

DSM-IV criteria by a clinical psychologist (Association, 2000). This is not 

always feasible in clinical research due to funding limitations and access 

to clinical psychologists hence the need for alternate methods of 

assessment for symptoms rather than diagnosis.  The Impact of Event 

Scale (IES) is one such method of assessment using a 15-item self-report 

questionnaire and the validity and reliability established in its development 

(Horowitz, Wilner, & Alvarez, 1979).  The IES has two subscales – 

‘intrusion’ and ‘avoidance’ (Horowitz et al., 1979).  Intrusion is 

characterized by troubled thoughts, images and dreams and strong waves 

of feelings whereas avoidance relates to denial of the meaning and 

consequences of the event (Horowitz et al., 1979).  Each item has four 

responses levels that are summed to produce the total score (range 0-75).  

Horowitz and colleagues originally suggested a cut-off score of 19 

(Horowitz et al., 1979) to indicate clinically significant PTSD however 

empirically improved screening performance was found using a cut-off 

score of 35 (in a mixed military and civilian population) (Neal et al., 1994).  

As demonstrated in Table 2-10 the ICU literature uses a variety of cut-off 

points and research is required to establish the most appropriate cut-off in 

this population.  This would ensure improved reporting for studies and a 

more accurate depiction of prevalence of PTSD.  A cut-off score of 19 was 

used in the studies in this thesis in keeping with the original report.  As 

previously discussed, the IES is the most frequently used self-report 

measure of PTSD in the critical care literature (Davydow, Desai, Needham, 

& Bienvenu, 2008; Griffiths, Fortune, Barber, & Young, 2007) although its 

psychometric properties have not yet been established in the critically ill.  

The IES was selected for use within the studies of this thesis due to its 

common use to facilitate international comparison in outcome between 

studies. 
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Psychological outcomes 

Depression outcomes 

The key outcomes of interest in reporting the psychological sequelae of 

critical illness in patients include depressive mood states and post-

traumatic stress disorder with a focus on ARDS as well as general ICU 

survivors (Davydow, Desai, et al., 2008; Davydow et al., 2009).  An 

important consideration in evaluating depression in the critically ill is the 

distinction between depressive symptoms or mood states and formal 

psychiatric diagnoses such as major depressive disorder (Bienvenu, 2014).  

Increasingly within the field of psychiatry there is growing recognition that 

formal diagnoses as major depression may indicate the ‘severity of the 

phenomena’ rather than their fundamental nature and there is likely 

intrinsic value in self-report questionnaires (Bienvenu, 2014).  Within the 

critical care literature self-report questionnaires have more commonly 

been used and will be referred to throughout this thesis.   

There have been two large, well-designed systematic reviews to date 

reporting the outcomes for depression first in ARDS/Acute Lung Injury (ALI) 

(n = 277) (Davydow, Desai, et al., 2008) and secondly in general ICU 

survivors (Davydow et al., 2009) (included studies n = 14, patients n = 

1213), with a prevalence of 17-43% (study median 28%) and 8-61% (study 

median 28%) respectively.  In the latter systematic review of general 

survivors which is of relevance to this thesis, the most commonly used 

outcome measure was the Hospital and Anxiety Disorder scale (HADS) 

depression subscale (Eddleston et al., 2000a; Jones et al., 2001; Jones et 

al., 2003; Rattray, Johnston, & Wildsmith, 2005; Samuelson, Lundberg, & 

Fridlund, 2007; Scragg et al., 2001; Sukantarat, Greer, Brett, & Williamson, 

2007; Young et al., 2005) with the majority using a cut off score >8 to 

define clinically significant depression (Eddleston et al., 2000a; Jones et 

al., 2001; Rattray et al., 2005; Scragg et al., 2001; Sukantarat et al., 2007; 

Young et al., 2005).  The CES-D was the next most commonly utilized 

outcome measure (Boyle et al., 2004; Chelluri et al., 2004; Guentner et al., 

2006; Weinert & Meller, 2006) and all used a cut-off score of 16 or more to 
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define clinically significant depression.  Three of the studies in this 

systematic review found a decrease in depressive symptoms over the first 

two to 12 months following critical care (Boyle et al., 2004; Rattray et al., 

2005; Samuelson et al., 2007).  Table 2-9 summarises the additional 

studies of general survivors with one year follow-up which have been 

published since this systematic review. 

As shown in Table 2-9 the prevalence of depressive symptoms varied 

greatly between studies dependent on the outcome measure used 

although over time there appears to be a decrease in the prevalence of 

symptoms.  Only one study to date has published five-year data but in a 

cohort of 43 ARDS survivors, reporting a point prevalence of 19% at 5 

years, although the generalizability of this study to other ICU survivors is 

limited.  There are no five-year data describing depressive symptoms in 

general survivors hence the need for further research in this area. 
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Table 2-9   Medium term depression outcomes over time 

Study N Cohort Outcome measure 
Cut-off 

score 

Measurement 

time points 

Point 

prevalence 

Myhren 2009/20101,2 255/192 Mixed, general HADS-d >11 1 and 12 months 12/12% 

Schandl 20113 30 Mixed, general HADS-d - 3, 6 and 12 months - 

Jackson 20104 79 Mixed, general BDI-II >11 3 and 12 months 62% and 60% 

Strom 20115 26 Mixed, general BDI-II >11 Approx. 2 years 19% 

1(Myhren, Ekeberg, Toien, Karlsson, & Stokland, 2010; Myhren et al., 2009), 3(Schandl et al., 2011), 4(Jackson et al., 2010), 5(Strom, Stylsvig, & 

Toft, 2011).  BDI-II: Beck Depression Inventory II, - : not reported; MV: mechanical ventilation 
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Post-traumatic stress disorder (PTSD) 

Increasingly it is appreciated that patients can experience PTSD following 

their critical illness.  PTSD is categorised as an anxiety disorder that can 

occur after a traumatic or frightening event such as natural disaster or war 

(Jones, Griffiths, 2014).  Symptoms are classified into three groups (from 

(Jones, Griffiths, 2014) p. 232): 

- Avoidance – where the individual tries to avoid reminders of the 

trauma 

- Re-experiencing – the individual re-experiences aspects of the 

traumatic event; this may be through recurrent nightmares or 

flashback where it feels the event is happening again. 

- Arousal – difficulty concentrating or sleeping, exaggerated startle 

reflex. 

The appreciation that patients can experience PTSD following ICU is a 

relatively recent discovery and in contrast to the historical view that 

provision of sedation in the ICU would provide protective amnesia (Jones, 

Griffiths, 2014).  Instead survivors can develop frightening and realistic 

delusional memories (Jones et al., 2001).  Additionally, the lack of factual 

memories can affect the patient’s view of their recovery as they may have 

incomplete understanding of the precipitating factors leading to their 

altered physical state for example following ICU discharge (Jones, Griffiths, 

2014).  Patients may develop delusional memories for a number of 

reasons but are generally classified into ‘patient factors’ such as history of 

prior psychological disturbances (Granja et al., 2005) and ‘care factors’ 

related to their ICU stay such as depth of sedation (Granja et al., 2005; 

Jones, Griffiths, 2014). 

Similar to the depression literature in the critically ill, the reported 

incidence of PTSD is variable and incomplete.  This is attributable to 

differences in the measurement of PTSD (self-report compared to 
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standardized clinical interview) with self-report questionnaires using 

different cut-off scores, which can overestimate the incidence (Jones, 

Griffiths, 2014) and variation in the time points outcome measures are 

administered and the length of follow-up.  Additionally, ICU practices 

affecting risk factors for PTSD such as sedation and use of restraints 

(Desai, Law, & Needham, 2011) may also differ, contributing to the 

variable incidence seen.  A first comprehensive systematic review of 

PTSD in general ICU survivors (included studies n = 30, patients n = 2173) 

reported a prevalence of 5-64% using self-report with PTSD occurring 7 

days to 8 years after ICU discharge (Griffiths et al., 2007).  This review 

concluded the true prevalence of PTSD and timing, and method of 

assessment was yet to be established with a need for rigorous longitudinal 

studies (Griffiths et al., 2007).  Also in 2007, Jackson and colleagues 

conducted another systematic review (included studies n = 16, patients n 

= 920) on PTSD in medical ICU survivors finding a an almost identical 

prevalence of 5-63% and average lost to follow-up rates exceeding 30% 

(Jackson et al., 2007).  This review also had similar conclusions, that an 

exact prevalence could not be established.  Both of these systematic 

reviews demonstrated large ranges in prevalence that could be related to 

pre-ICU factors such pre-existing psychological morbidity, ICU related 

factors such as sedation practices and post-ICU factors such as 

distressing memories of critical care.  Other reasons for the wide range in 

prevalence are likely attributable to differences in outcome measurement 

as previously described and rates of lost to follow-up.  In 2008, Davydow 

and colleagues also conducted a systematic review in general survivors 

(studies n = 15, patients n = 1104) with a point prevalence of 22% but 

extended knowledge in this area by identifying predictors for PTSD 

including prior psychopathy, greater benzodiazepine use, and post-ICU 

memories of frightening or psychotic experiences in the ICU (Davydow, 

Gifford, Desai, Needham, & Bienvenu, 2008).  In this review the Impact of 

Events Scale (IES) (Horowitz et al., 1979) was the most frequently used 

self-report measure and the follow-up period ranged from 6 weeks to 7 

years.  The literature has mostly focused on the short-term (less than 6 

months post-ICU discharge) outcomes (Davydow, Desai, et al., 2008; 
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Griffiths et al., 2007; Jones, Griffiths, 2014) for PTSD although a growing 

number of studies have investigated the medium (1 year) and long-term (5 

years) outcomes in general survivors and Table 2-10 summarises this key 

literature relevant to this thesis.   
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Table 2-10   Medium and long-term PTSD outcomes over time in general survivors 

Study N Cohort 
Outcome 

measure 
Cut-off score 

Measurement 

time points 

Point 

prevalence 

Perrins 19981 44/41/38 Mixed, general IES 19 1.5/6/12 months 31/32/27% 

Rattray 20052 109/61/80 Mixed, general IES 20 12 months 20% 

Kress 20033 32 Mixed, general IES - 14 months 19% 

Scragg 20014 77 Mixed, general IES 30 13 months 16% 

Schelling 20015 20 Sepsis PTSS-10 35 2.5 years 40% 

Schelling 19996 27/54 Sepsis PTSS-10 35 4/10 years 18/39% 

1(Perrins, King, & Collings, 1998); 2(Rattray et al., 2005); 3(Kress et al., 2003); 4(Scragg et al., 2001); 5(Schelling et al., 2001); 6(Schelling et al., 

1999); PTSS-10: Posttraumatic Symptom Scale-10; -: not reported 
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Other outcomes 

Employment status 

Employment status is a useful indicator of re-integration into community 

life and has economic implications for survivorship for both patients and 

their caregivers although few studies have directly measured this outcome 

(Agard, Lomborg, Tonnesen, & Egerod, 2014; Griffiths et al., 2013).  It is 

also important to consider there may be other reasons why patients and 

their caregivers do not return to work following critical illness that may not 

relate to the patient’s health for example, other lifestyle decisions such as 

early retirement, and/or provision of care to grandchildren.  Other reasons 

for non-return to work may in fact be health related from physical or 

psychological limitations or simply the influence of survivorship where the 

individual has survived a ‘near miss’ with death and wants to enjoy their 

life pursuing other interests. 

At the time the studies in Chapter 5 and Chapter 7 were devised, no valid 

and reliable outcome measure to assess patient or caregiver employment 

status pre and post ICU existed.  For the purposes of these studies two 

simple questionnaires were developed to capture employment status for 

both patient and caregiver.  The following patient employment 

questionnaire was developed for Study 3 (Chapter 5) (Figure 2.6), which 

could be directly administered to the patient.  This was later adapted for 

Study 5 (Chapter 7) which was administered for the patient via their 

caregiver (Figure 2.7).  Finally Figure 2.8 depicts the adaptation of the 

questionnaire to evaluate the caregiver’s employment status for Study 5 

(Chapter 7). 
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Figure 2.6   Patient Employment status questionnaire administered 

directly to patient 

  

Were you working prior to your ICU admission?  

 If so, how many hours per week? 

 If not, why not?  

 Have you returned to work after your ICU admission?  

 If so, after how many months following ICU discharge?  

 If so, is this the same work you did before?  

 If not, what are the reasons for the change in work?  

 How many hours per week do you work currently?  

 If unable to return to work following ICU discharge please 

explain why 
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Time point Questions 

ICU admission Was your family member working 

prior to their ICU admission?  If so, 

how many hours per week?  If not, 

why not 

Two month follow-up At 2 month follow-up:  Has your family 

member returned to work following 

their ICU admission?  If so, after how 

many months following ICU 

discharge, did your family member 

return to work?  If so, is this the same 

work they did before?  If not, what are 

the reasons for the change in work?  

How many hours per week do they 

work currently?  If unable to return to 

work following ICU discharge please 

explain why? If the patient was retired 

prior to ICU these follow-up questions 

were not asked. 

Figure 2.7   Patient employment status questionnaire administered via 

caregiver 
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Time point Questions 

ICU admission Were you working prior to your 

family member’s ICU admission?  If 

so, how many hours per week?  If 

not, why not?). 

Two month follow-up Have you returned to work following 

your family member’s ICU 

admission?  If so, after how many 

months following your family 

member’s ICU discharge, did you 

return to work?  If so, is this the 

same work you did before?  If not, 

what are the reasons for the change 

in work?  How many hours per 

week do you work currently?  If 

unable to return to work following 

your family member’s ICU 

discharge please explain why? 

Figure 2.8   Caregiver employment status question administered to 

caregiver 

2.4 Longer-term recovery after critical illness 

Existing studies of survivors of ICU have observed ICU patients at various 

time points from six months to 12 years following ICU discharge 

(Cuthbertson et al., 2005; Flaatten & Kvale, 2001; Graf et al., 2005; 

Hofhuis et al., 2008; Hopkins et al., 2005; Hurel, Loirat, Saulnier, Nicolas, 

& Brivet, 1997). However variable outcomes have been reported with 

many studies using different instruments and which have not always been 

validated in the critical illness population. Many of the earlier longer-term 

follow-up studies only reported HRQoL with few studies directly measuring 

the patients’ physical, cognitive or psychological functioning. In addition, 
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few studies to date have measured meaningful community outcomes that 

go beyond simple functioning, such as return to work although this is 

becoming more commonly measured.  

A number of international and local studies have followed patients to one 

year (Cuthbertson et al., 2005; Denehy, Skinner, et al., 2013; Elliott, 

McKinley, et al., 2011; Herridge, Cheung, Tansey, Matte-Martyn, Diaz-

Granados, Al-Saidi, Cooper, Guest, Mazer, Mehta, Stewart, Barr, Cook, 

Slutsky, et al., 2003) but few studies have followed cohorts beyond this 

time point with variable outcomes reported (Cuthbertson, Elders, Hall, 

Taylor, Maclennan, Mackirdy, Mackenzie, the Scottish Critical Care Trials, 

et al., 2013; Cuthbertson et al., 2010; Flaatten & Kvale, 2001; Graf et al., 

2005; Herridge et al., 2011).  Gathering longer-term data beyond one year 

is crucial to describe patient recovery trajectories (Iwashyna, 2012) and 

their subsequent healthcare needs.  Internationally there is an increasing 

need to define critical care survivorship in a similar way to cancer and 

stroke survivorship given the ageing population (Iwashyna et al., 2012). A 

recent study from the United States measured the incidence and 

prevalence of clinically important disability in older adults following severe 

sepsis, suggesting the population burden of older adults with clinically 

important disability is high (Iwashyna et al., 2012).   

Two landmark studies from Canada (Herridge et al., 2011) and the United 

Kingdom (Cuthbertson et al., 2010) have documented outcomes for 

survivors at five years post critical care indicating that survivors continue to 

experience deficits in their physical function and health related quality of 

life at extended follow-up.  The high quality study by Herridge and 

colleagues was the first to rigorously measure both patient reported and 

patient performance outcomes.  This study followed up a relatively young 

cohort (median [IQR] age of 44 [35-57]) of ARDS survivors at three, six, 12, 

and 24 months and then yearly to five years. Sixty-four survivors were 

followed up at five years and most notably had deficits in their physical 

function and HRQoL.  The survivors had a median 6MWD of 436 metres 

(76% of age and gender matched normative values) and a mean Physical 
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Component Score on the SF36 of 41, almost one standard deviation 

below the mean score for an age and gender matched population.  Whilst 

overall this was a rigorously designed longitudinal study it was conducted 

in a specific subset of ARDs survivors who were relatively young limiting 

the generalizability of their findings. In addition, although not a primary 

focus of the study, the reporting of psychological outcomes was limited 

due to the lack of standardized tools used and instead was descriptively 

reported.  Psychological outcomes remain an important aspect of 

survivorship to investigate further.  

Another landmark study from Cuthbertson and colleagues (Cuthbertson et 

al., 2010) investigated a cohort of ICU survivors that is more comparable 

with the Australian setting – an elderly (median age 64), general cohort 

with comorbid illness.  This study followed up 97 survivors at five years, 

reporting on HRQoL using the SF36 and EQ5D (Cuthbertson et al., 2010).  

The survivors reported lower SF36 scores in all domains compared with 

age and gender matched UK norms although survivors’ five-year scores 

had returned to or were better than their premorbid scores.  Whilst this 

relatively large study rigorously reported HRQoL outcomes, it can only 

provide this one-dimensional perspective of survivorship through patient 

reported outcomes.  This study did not directly measure performance-

based physical function and previous research demonstrates that there 

may be differences in using these two approaches (Denehy et al., 2014; 

Haines, Berney, Warrillow, Denehy, 2014). The methodology required to 

measure patient-reported outcomes, usually administered via telephone, 

may result in improved follow-up rates for longer-term studies.  In 

comparison, there may be a greater research burden where patients are 

required to re-attend hospital to complete performance-based outcome 

measures in a standardized environment, although this has not been 

specifically studied in a longer-term ICU cohort.  Cuthbertson and 

colleagues also acknowledge differences in health systems where ICUs in 

the UK admit patients later, with increased severity of illness scores and 

higher mortality, which may limit the generalizability of their results 

(Cuthbertson et al., 2010).  
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A more recent key study from The Netherlands similarly documented 

HRQoL outcomes at five years post-critical care and provides contrasting 

results to the aforementioned landmark studies.  This study measured 

HRQoL via the SF36 across time until five years post-ICU in a mixed 

cohort of 749 patients with 234 patients evaluated at five years.  At long-

term follow-up, they found that physical functioning, role physical, general 

health and social functioning means scores were significantly lower than 

pre-ICU, although effect sizes were small (<0.5).  After correcting for 

natural decline, these results suggest patients regain their age-specific 

HRQoL at this time point.  This study by Hofhuis colleagues is notable due 

to its recency and provides data from outside the more commonly studied 

cohorts of the US and UK (Hofhuis et al., 2015).  This study may also 

suggest HRQoL outcomes are dependent on healthcare settings. 

Despite these key studies reporting the outcomes from one year to five 

years of two distinct cohorts of ICU patients – ARDS and mixed, general 

cohorts, they provide measurement of the post-ICU phase.  However, it is 

important that admission to ICU is not considered a distinct and separate 

event in the patient’s journey 

2.4.1 Trajectories of recovery 

One such study that accounts for the pre and post hospital phase is that of 

Iwashyna and colleagues who are conducting a landmark longitudinal 

database study investigating ageing in a representative sample of the 

American population (Michigan).  The Health and Retirement Study (HRS) 

began in 1992 and follows a sample of 26,000 subjects over the age of 50 

and links this database with Medicare data, surveying subjects every two 

years on a range of outcomes including physical function and cognition 

(Michigan).  Hospital admissions can then be identified and linked with 

detailed baseline and post-hospital measures (Michigan).  This is a 

sophisticated method of examining trajectories which support the premise 

of Rubenfeld that it is important to account for the trajectory of morbidity 

prior to an ICU admission (Rubenfeld, 2012). In a cohort drawn from the 
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HRS, the effect of severe sepsis on cognition and activities of daily living 

was investigated finding the odds were tripled for moderate or severe 

cognitive impairment and survivors acquired approximately two new 

disabilities in their activities of daily living (Iwashyna, Ely, Smith, & Langa, 

2010).  As Rubenfeld highlights in his editorial for this study (Rubenfeld, 

2012), despite the relative risk for new cognitive impairment being 

substantive, the attributable risk was small (only approximately 10%) 

suggesting that 90% of the cohort had no new measured cognitive 

impairment (Iwashyna et al., 2010).  Furthermore, Rubenfeld also 

highlights that the exposure was severe sepsis and not critical illness with 

only half of these patients admitted to ICU (Iwashyna et al., 2010; 

Rubenfeld, 2012).  Overall, this is important to consider in longitudinal 

studies of ICU patients as without accounting for baseline morbidity, the 

effect of the ICU admission on patient outcomes may be overestimated 

(Rubenfeld, 2012). 

Conceptual models of post-ICU recovery 

Trajectories of recovery have also been described in a conceptual model 

that provides alternative theories for variance in recovery and intuitively 

depicts those patients seen clinically (Iwashyna, 2012).  Three key 

trajectories are referred to as 1) ‘The Big Hit’; 2) ‘The Slow Burn’ and 3) 

‘Relapsing Recurrences’ (see Figure 2.9).  This conceptual model 

illustrates that patients on the different trajectories experience the impact 

of critical illness to varying degrees.  During their ICU admission, their 

function may be significantly impaired followed by a period of recovery and 

adaptation to potentially new or worsening disability.  These trajectories 

highlight important concepts: the impact of critical illness may differ for 

some patients and there may be distinct patterns of recovery or non-

recovery with differing slopes, duration and opportunity for recovery.   
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Figure 2.9   Conceptual model of 3 different trajectories of recovery – the 

dotted gray line is the patients natural trajectory had they not experienced 

critical illness. From (Iwashyna, 2012) 
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Whilst this conceptual model focuses predominantly on recovery 

trajectories following the period of critical illness, the premorbid health 

status of the patient is also important to consider as this can also influence 

outcomes and degree of recovery, which will be covered in this chapter.  

For example, the younger patient who is healthy premorbidly, with no 

coexisting illness and highly functional in the community (eg. working, no 

physical limitations) who then experiences critical illness is markedly 

different to an elderly patient with comorbid illness and functional 

limitations.  The younger patient would likely fit within the first trajectory, 

(‘The Big Hit’) and the elderly patient could be conceptualized with the 

second or third trajectories (‘The Slow Burn’ or ‘Relapsing Recurrences’) 

and therefore their clinical course and trajectories of recovery are likely to 

be very different as depicted in the model.  However, the premorbid phase 

of the model could be adjusted to better reflect these differences in 

premorbid health.  For example, these two distinct patient groups would 

not both be at such high levels of functioning as depicted on the y-axis of 

the current model. 

One of the challenges in understanding the spectrum of disability and 

recovery following critical illness has been related to the heterogeneous 

nature of the population.  However, the growing literature in this area is 

contributing to the understanding in the spectrum of outcomes (Herridge, 

Cheung, Tansey, Matte-Martyn, Diaz-Granados, Al-Saidi, Cooper, Guest, 

Mazer, Mehta, Stewart, Barr, Cook, Slutsky, et al., 2003; Iwashyna et al., 

2010; Unroe et al., 2010).  Kress and colleagues propose another 

conceptual model depicting the current state of understanding of the 

spectrum of physical disability making the distinction between different 

groups of patients admitted to the ICU (Figure 2.10) (Kress & Herridge, 

2012).  These different classifications of patients are increasingly referred 

to as ‘phenotypes’ of ICU-AW (Kress & Herridge, 2012) although there is 

still substantial research required to define and describe these further 

(Batt, dos Santos, Cameron, & Herridge, 2013). 
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Figure 2.10   “A theoretical construct of a spectrum of clinical phenotypes 

for functional recovery after critical illness with risk stratification by age and 

burden of comorbid illness” – from (Kress & Herridge, 2012). 

2.5 Family-centred outcomes in response to 

critical illness 

Family-centered outcomes are increasingly recognized as important to 

consider in a holistic approach to recovery following critical illness.  The 

family often keep a bedside vigil during their loved one’s admission to the 

ICU and are more likely to remember their critical care exposure whilst the 

patient may not, due to altered or incomplete memories (Jones, Griffiths, & 

Humphris, 2000).  Increasingly family members and their experience of 

critical illness is being recognized and there is an increasing need to 

demonstrate their parallel experience (Kress & Herridge, 2012).  This 

concept was recognized formally by the taskforce that developed the PICS 

modeling and incorporated the family component through the term ‘PICS-F’ 

(see Figure 2.11).  This acknowledges the breadth and depth of critical 
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illness not only for the patient but also the family unit, which has 

implications for patient recovery following hospital discharge.  Given the 

significant resources invested in critical care patients during their ICU and 

hospital admission, it is important to consider patient care beyond hospital 

discharge and its effect on informal caregivers, so that mitigation 

strategies can be employed. 

The report from the Brussels Roundtable in 2002 identified that no 

research had been conducted in this area at the time of the report.   

Significant amounts of work have been carried out since this time with a 

number of published studies examining caregiver outcomes during and 

following critical illness.  These studies have covered a range of outcomes, 

using a variety of tools with different cut-off values and variable 

administration time points.  Of interest, a number of studies have focused 

on caregiver cohorts who were either bereaved or caregivers of survivors 

or a mix of both.   For the purposes of this thesis, the outcomes for 

caregivers of survivors were chosen, as the burden of survivorship was 

one of the main aims this work intended to investigate.  Although bereaved 

caregiver outcomes are equally important, they are beyond the scope of 

this work. 

Due to the wide range of tools used to describe caregivers outcomes this 

thesis focused the assessment of informal caregiver burden based upon 

key outcome measures highlighted in the conceptual model by Van Pelt 

and colleagues and commonly used in the literature to date to facilitate 

comparison (Van Pelt, 2010) (Figure 2.11).  Specifically, the systematic 

review (Haines et al., 2015) conducted in Chapter 6 provides a 

comprehensive review of the literature for the prevalence, risk factors and 

trajectory of psychosocial morbidity (depression, anxiety, stress, PTSD, 

burden, activity restriction and HRQoL) in informal caregivers of survivors 

of ICU who received mechanical ventilation for >48 hours and therefore 

will not be discussed in detail here.  Since the systematic review, an 

additional study has been published which is of interest due to its novel 

design of investigating both patient and caregiver psychological outcomes 
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simultaneously.  Fumis and colleagues conducted this study in general 

ICU patients with a >48 hour admission, comparing the incidence of 

anxiety, depression and PTSD in pairs (patient and respective family 

member) at one and three months following ICU using the HADs and IES 

(Fumis, Ranzani, Martins, & Schettino, 2015).  Across the large sample 

size of 189 pairs, this study found anxiety; depression and PTSD 

symptoms were higher in family members than patients.  The family 

members’ symptoms persisted at three months while the patients 

decreased.  This provides further support that family members may also 

be in need of support following ICU. 

 

Figure 2.11   Conceptual model of informal caregiver burden from (Van 

Pelt, 2010) 

Study 5 in Chapter 7 was designed using the same caregiver cohort as the 

systematic review and used the most commonly reported outcome 

measures highlighted by the review.  Due to the contemporary nature of 

the caregiver literature, the reliability, validity and responsiveness of the 

following outcome measures have not been established for use in the ICU 
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informal caregiver population and this is important for future research to 

address.  This following section provides an overview of the outcome 

measures used in Chapter 7. 

The outcomes of depression, anxiety, PTSD and HRQoL have been 

previously described in this chapter and therefore are not reviewed further 

here.  Other outcomes not previously discussed in this chapter include 

caregiver lifestyle disruption or interference which was assessed using the 

Activity Restriction Scale (ARS), an 11 item instrument designed to 

measure changes in caregiver activities due to caring for the patient 

(Williamson & Schulz, 1992).  For the ARS, caregivers are asked to report 

the degree of restriction they experience in their everyday activities such 

as caring for self or others, visiting friends and going to work as a result of 

providing care.  For each item there are four possible response levels (0-4) 

and scores can range from 11 to 44, where a score of 20, for example, 

indicates slight restriction in activities.  Despite no established 

psychometric properties and no definitive cut-off score described in the 

literature, this measure of caregiver lifestyle disruption was identified as a 

commonly used measure in the systematic review and on this basis was 

selected for use. 

Caregiver resilience is commonly assessed via the Pearlin’s Mastery 

Scale which evaluates psychosocial resource mastery or an individual’s 

sense of control over his or her life (Pearlin & Schooler, 1978).  Items are 

rated from 1 ‘strongly disagree’ to 4 ‘strongly agree’, with the two positive 

items reverse scored, and summed to provide a total score ranging from 1-

28 (Pearlin & Schooler, 1978).  Higher scores indicated greater levels of 

self-mastery and low self-mastery is indicated by a cut off score of less 

than 20 (Pearlin, Lieberman, Menaghan, & Mullan, 1981).  This scale has 

established reliability and validity in the general population (Wilkins & 

Beaudet, 1998) although these properties have not been investigated in 

informal caregivers of the critically ill.  Low levels of mastery have been 

correlated with mental and general poor health (Pearlin et al., 1981; 

Pudrovska, Schieman, Pearlin, & Nguyen, 2005; Surtees, Wainwright, 



Chapter 2  The Legacy Of Critical Illness 

107 

Luben, Khaw, & Day, 2006; Wilkins & Beaudet, 1998) and depression 

(Pearlin & Schooler, 1978).  Comparatively, high levels of mastery have 

been associated with coping and social supports (Pearlin et al., 1981). 

The Caregiver Assistance Scale assesses the amount of assistance 

provided by the caregiver to the care recipient (Cameron, Franche, 

Cheung, & Stewart, 2002).  Cameron and colleagues first developed this 

scale to assess the amount of care provided to patients at home with 

advanced cancer (Cameron et al., 2002) and later used this same scale in 

their research into informal caregivers of the critically ill (Cameron et al., 

2006). Informal caregivers rate on a seven-point likert scale how much 

assistance they provided for 17 ADLs/IADLs items over the previous four 

weeks ranging from 0 (none) to six (a lot).  The items are added to provide 

a total assistance score, with higher scores indicating a higher level of 

assistance (Cameron et al., 2002).  This was not an outcome of interest 

included in the systematic review, although on current review of the 

literature it is not a widely used outcome although provided a useful 

measure for the final study investigating caregiver outcomes in this thesis. 

2.6 Prediction of patient-centred outcomes 

following ICU 

Finally in this chapter, consideration must be given to clinician-centered 

processes occurring in the ICU, which can influence outcomes for patients 

and their caregivers.  The assessment of the patients’ premorbid HRQoL 

and physical function is seen as important predictors of future outcomes 

such as return to function, independence and societal participation 

(Orwelius et al., 2010).  This information can assist ICU clinicians in 

establishing and directing the most appropriate level of medical and 

rehabilitative therapy to patients whilst in the ICU and after discharge.  For 

example, due to the reported decrements in physical function and HRQoL 

prior to and following ICU (Cuthbertson et al., 2005; Eddleston, White, & 

Guthrie, 2000b; Herridge, Cheung, Tansey, Matte-Martyn, Diaz-Granados, 
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Al-Saidi, Cooper, Guest, Mazer, Mehta, Stewart, Barr, Cook, & Slutsky, 

2003; Skinner, Warrillow, & Denehy, 2011) the provision of rehabilitation 

may improve these outcomes (Denehy & Elliott, 2012; Needham et al., 

2011).  However, health care resources are limited and not all patients 

may benefit from the provision of on-going rehabilitation (Denehy & Elliott, 

2012), therefore identifying patients whose future outcomes could be 

optimised by rehabilitation is important.  However as previously explained 

establishing the premorbid physical function and HRQoL status of 

intensive care patients is not without its challenges.  Therefore the use of 

alternate measures such as the FCI in ICU may be useful in assisting 

decision-making.  For example it could assist physiotherapists in their 

clinical decision-making ability to target ICU based-therapies such as early 

rehabilitation as comorbidities affect trajectories of recovery and patients 

respond to rehabilitation in different ways (Puthucheary & Denehy, 2015).   

Prediction of mortality, physical function and health related quality of 

life 

There has been considerable research into the development of scoring 

systems to predict mortality including the frequently used APACHE II score 

(Knaus et al., 1985) and, as previously discussed has limited predictive 

ability for long-term mortality. The increasing focus on survivorship 

warrants consideration of alternative prediction models that evaluate the 

influence of comorbidity on functional outcomes rather than simply 

mortality.  The Functional Comorbidity Index (FCI) is one such model and 

was designed to predict longer-term functional outcomes in the critical 

care population (Groll, To, Bombardier, & Wright, 2005) and is superior at 

predicting physical function (Groll et al., 2006) when compared with the 

Charlson Comorbidity Index (Charlson, Pompei, Ales, & MacKenzie, 1987).  

In comparison with the literature describing prediction of mortality, there 

has been less of a focus on predicting morbidity outcomes such as 

physical function and HRQoL.  Measuring baseline comorbidity is 

important to evaluate the contribution of critical illness and subsequent 
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interventions to the longer-term health outcomes of patients. (Rubenfeld, 

2012).  It is also important at an individual patient level in establishing 

success of intensive care and rehabilitation therapies.  Prior co-morbidity 

indices have been developed primarily to predict mortality or 

administrative outcomes such as length of stay in acute care or disease 

specific populations (Kaplan & Feinstein, 1974).  Research using indices 

such as the Charlson Comorbidity Index (CCI) designed to predict 

mortality have concluded that mortality indices have little relationship with 

physical disability (Groll et al., 2006).  In contrast, the Functional 

Comorbidity Index (FCI) was designed specifically to predict physical 

function in survivors of ICU and can be used to adjust for the effect of 

comorbidity on physical function (Groll et al., 2005).   

The FCI is an 18-item, diagnosis based index containing co-morbid 

diseases such as depression and arthritis, where one point is given for 

each diagnosis and the final score is the sum of the items (Groll et al., 

2005) (see Figure 2.12).  The FCI has been compared with the CCI in an 

Adult Respiratory Distress Syndrome (ARDS) population finding the FCI 

was moderately correlated with the SF36 PCS up to 12 months whereas 

the CCI score was not.  The FCI has been validated against patient 

reported physical function measures using the physical component score 

(PCS) of the Short-Form 36 (SF-36) in Acute Respiratory Distress 

Syndrome (ARDS) (Groll et al., 2006) and Acute Lung Injury (ALI) 

populations (Fan et al., 2012) and is completed when the patient is 

admitted to ICU using the comorbidity diagnoses documented in their 

medical chart/record (Groll et al., 2006; Groll et al., 2005).  The FCI was 

used as an objective tool to predict patient physical function following ICU 

in Chapter 3 and as a measure of comorbid illness impacting function in 

Chapter 7.   
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 Items 

1 Arthritis 

2 Osteoporosis 

3 Asthma 

4 COPD, ARDS 

5 Angina 

6 Congestive heart failure or heart 

disease 

7 Heart attack 

8 Neurological disease 

9 Stroke/TIA 

10 Diabetes types 1 and 2 

11 Peripheral vascular disease 

12 Upper gastrointestinal disease 

13 Depression 

14 Anxiety or panic disorders 

15 Visual impairment 

16 Hearing impairment 

17 Degenerative disc disease 

18 Obesity and/or BMI of >30kg/m2 

Figure 2.12   The Functional Comorbidity Index 
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Prediction of HRQoL 

There is also limited research investigating the prediction of future quality 

of life.  Few studies have examined the reliability of either clinicians or 

objective indices in predicting functional outcomes or quality of life of ICU 

survivors.  A Swiss study investigated patterns and reliability of judgment 

concerning the outcome of ICU patients by nurses and doctors finding that 

future HR-QOL at 6 months post ICU discharge could not be reliably 

predicted by either nurses or doctors (S Frick et al., 2003).  Intuitively this 

is understandable due to the subjective nature of HRQoL which makes it a 

difficult construct to understand, evaluate and communicate and it is a 

construct which means something different to each individual (Hofhuis et 

al., 2009).   

Interestingly this same Swiss study was repeated at nine years after ICU 

producing different results from their initial study (Stricker et al., 2011).  Of 

the 409 patients surviving at 6 months, 334 were included with a survival 

rate of 56% at 9 years and overall HRQoL was judged as ‘good’.  In this 

study, the doctors and nurses correctly predicted long-term survival in over 

90% of patients and ‘good’ HRQoL in two thirds of patients although the 

doctors’ predictions were superior to the nurses’.  In this study the results 

suggested that long-term outcomes made by clinicians’ during the ICU 

were more reliable compared with the original six month observational 

period.  However these results need to be interpreted with caution due to 

the single-centre design in a relatively small ICU. 

Prediction of outcomes in caring for the critically ill is valuable within the 

clinical setting.  Regular discussions occur amongst the ICU team 

regarding prediction of patient outcomes which may subconsciously 

influence practice.  Additionally, family often seek prognostic information 

from staff regarding the outcome of their loved one.  Study 1 (Chapter 3) 

investigates the accuracy of these predictions which can help to inform 

clinical practice in ICU, allowing greater accuracy of information provided 

to families.   
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Comparison of clinicians’ predictions with predictive models  

ICU physicians may make subjective judgements regarding prediction of 

outcomes and research suggests that such judgements are equivalent to 

or better than objective scoring systems (Sinuff et al., 2006) although 

many of these studies have focused only on prediction of short-term 

mortality (Brannen, Godfrey, & Goetter, 1989; Christensen et al., 1993; 

Copeland-Fields, Griffin, Jenkins, Buckley, & Wise, 2001; Marks, Simons, 

Blizzard, & Browne, 1991).  The systematic review by Sinuff and 

colleagues demonstrated that when comparing physicians’ predictions to 

validated scoring systems, physicians were twice as accurate as predictive 

models in identifying those patients who would die prior to ICU discharge 

although both were only moderately accurate. 

Other members of the multidisciplinary ICU team may also be involved in 

decisions or subjective judgements regarding the provision of care and 

previous research has compared predictions made by ICU physicians and 

nurses (Christensen et al., 1993; Copeland-Fields et al., 2001; Marks et al., 

1991) although not with other members of the ICU multidisciplinary team.  

ICU physiotherapists have extensive training in the assessment of 

physical function and experience in providing physical rehabilitation 

(Berney et al., 2012) and the potential ability to predict benefits and 

outcomes of rehabilitation although this has not yet been investigated in 

critical care. Given that rehabilitative and future physical capacity may be 

relevant to patient or medical decisions regarding the on-going provision of 

care, it is important that future research investigates the prediction ability 

of ICU physiotherapists for patient-centered outcomes.  

Despite objective scoring systems, clinical decision making in ICU remains 

a complex and dynamic process based upon practice style and experience 

with considerable variation (Connors, 1999; Elstein et al., 1999) as 

explained earlier in this chapter.   
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2.7 Summary 

The ICU is a complex environment and the legacy of survivorship that 

ensues is equally complex and diverse.  However, knowledge regarding 

the spectrum of outcomes for both patients and caregivers is incomplete 

as there is a paucity of longer-term data to complement existing 

international literature.  Hence, the subsequent need for rigorous 

longitudinal research to establish such outcomes.  Additionally, outcomes 

for both patients and their caregivers are challenging to accurately 

describe due to a lack of international consensus regarding optimal 

measures to utilize and timing of administration.  This is important to 

establish in order to fully describe the state of the problem and in order to 

provide a platform for subsequent interventional studies aimed at 

improving outcomes.  The outcomes described in this chapter and 

included within the studies of this thesis, were selected based on the ICF 

and PICS frameworks.  Furthermore, as there is no ‘gold standard’ of 

outcome measurement for ICU patients and their caregivers, the general 

rationale for selection was comparability with international studies.  We 

therefore selected some of the more commonly cited outcome measures 

in the international literature, identified by systematic reviews. 

Critical care remains a costly intervention to deliver from a financial 

perspective and a costly intervention to receive from a personal 

perspective for some patients and their families.  It is still unknown which 

patients may benefit most from this ‘costly’ care and which patients may 

not.  Further research that examines the processes occurring within the 

ICU such as prediction of outcomes and decision-making is warranted in 

order to avoid futile care and to optimize recovery for the many patients 

now surviving critical illness.  

The next chapter describes the use of the FCI to predict physical function 

following ICU and investigates the prediction of patient function and 

HRQoL outcomes by ICU physicians, nurses and physiotherapists. 
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CHAPTER 3 PREDICTING PHYSICAL FUNCTION 

AND HEALTH RELATED QUALITY OF LIFE 

FOLLOWING INTENSIVE CARE 

3.1 Introduction 

As a result of improved patient survivorship from intensive care, the 

importance of future HRQoL and functional outcome is increasingly 

recognised (Herridge, 2007; Heyland et al., 1998).  In the current health 

economic climate of increasing demand despite limited resources, there is 

a need for better informed health care decisions allowing identification of 

patients who will benefit most from invasive and costly ICU treatment.  The 

prediction of outcomes such as mortality by clinicians, however accurate, 

influences the extent of care provided in ICU (Rocker et al., 2004) as does 

predicted future HRQoL although this has not yet been shown to be 

reliably predicted by ICU physicians or nurses (Frick, Uehlinger, & 

Zuercher Zenklusen, 2003).   

The challenge of the ICU environment, where patients often cannot 

provide a first-hand account of their premorbid physical function or HRQoL 

and there is a reliance on proxy report, makes it difficult for clinicians to 

predict what the patients’ future outcomes may be.  The Functional 

Comorbidity Index (FCI) (Groll et al., 2005) may be a new approach to 

objectively predicting physical function and HRQoL outcomes following 

intensive care.   

The primary aims and hypotheses of this pilot study were to: 

1. To investigate how well the FCI predicts patient reported physical 

function compared with objective performance measures of physical 

function, HRQoL, return to home and mortality of survivors of a 

general ICU cohort at 12 months post ICU discharge. 
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Hypothesis 1: The FCI would predict patient reported physical 

function better than objective performance-based measures of 

physical function. 

Hypothesis 2: The FCI would predict other index-based measures 

such as HRQoL and return to home although would not predict 

mortality. 

2. To investigate how well ICU clinicians (physicians, physiotherapists 

and nurses) predict mortality, return to home (as a surrogate of 

physical function) and HRQoL of survivors of ICU at 12 months post 

ICU discharge. 

Hypothesis 3: ICU clinicians would be comparable in their ability to 

predict mortality and HRQoL although physiotherapists would be 

most accurate in their prediction of return to home. 

3.2 Methods 

3.2.1 Design and setting 

This prospective observational cohort study was nested within a larger 

randomised controlled trial (RCT) (Denehy, Skinner et al. 2013) which 

investigated the efficacy of a comprehensive rehabilitation intervention on 

HRQoL and physical function.  The RCT was conducted in a closed 18 

bed medical/surgical, tertiary ICU in a teaching hospital in Melbourne, 

Australia, between May 2007 and August 2010.  This nested study used 

the last thirty-four patients from the RCT as a sample of convenience, as 

the concept for this study was conceived toward the end of recruitment for 

the RCT.  Data collection for the nested study commenced in January 

2009 with recruitment of Participant 118 and finishing in August 2009 at 

Participant 151, upon completion of recruitment for the larger RCT.  Ethical 

approval was gained from the Institutional Human Research Ethics 

Committee for the current study (Appendix 3.1). Written informed consent 

was gained from participants. 
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3.2.2 Participants  

In this nested study, the participants were the ICU clinicians who made 

predictions for the patient participants from larger RCT.  

The eligible patients recruited for the RCT met the follow inclusion criteria: 

i) age >18 years, ii) ICU length of stay > 5 days, iii) able to understand 

written and spoken English, iv) reside in greater Melbourne defined as 

within a radius of 50km from Austin Health in Heidelberg (as they were 

required to attend outpatient rehabilitation following hospital discharge) 

and v) the intensive care specialist agrees to their participation. An ICU 

length of stay > 5 days was deemed to represent patients with a 

‘prolonged ICU stay’ (Denehy, Berney et al. 2008). 

Eligible participants in the current study comprised ICU physicians, 

physiotherapists and nurses who were caring for the patients in the 

original study at the time of ICU discharge.  Physicians and nurses were 

included for the purposes of comparison with the physiotherapists as they 

are ultimately responsible for decision making and provision of ICU care.  

There were no specific exclusion criteria for clinicians. 

3.2.3 Procedure 

Once the patient was recruited into the RCT, patient demographic and 

comorbidity data were collected by the investigator using the patient’s 

medical history admission notes.  The FCI score was calculated using the 

collected comorbidity data and scored as originally described, where the 

score is the sum of all comorbidities according to the index (Groll, To et al. 

2005). 

On the day of patient discharge from ICU, the current study was explained 

to the ICU physiotherapist, nurse and physician caring for the patient and 

they were invited to participate.  The Clinician Prediction Questionnaire 

(detailed below) which asked the clinicians to predict mortality, discharge 

destination and HRQoL, were distributed to the clinicians in the ICU and 
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returned via mail.  Consent was assumed if the questionnaire was 

completed.  To ensure the integrity of the data, all participants completed 

the questionnaire independently. 

3.2.4 Outcome Measures 

The Clinician Prediction Questionnaire 

A four item prediction questionnaire (Figure 3.1) was developed by the 

investigators and piloted by two physicians, two physiotherapists and two 

nurses in the ICU (Burns, Duffett et al. 2008).  Clinician feedback was 

incorporated to ensure the questionnaire was easily understood and 

feasible to complete at the patient bed-side.  The questionnaire included 

aspects of outcome measures previously validated in ICU populations 

where possible but was primarily designed to assess the subjective 

predictions made by the clinicians. 

Item one asked clinicians to predict whether they thought the patient would 

be alive or deceased at one year post ICU discharge.  If they predicted the 

patient would be deceased the questionnaire was completed. 

Item two asked clinicians to predict the whether the patient would return 

home independently or require assisted living at one year post ICU 

discharge based upon their assessment of the patient during ICU.  This 

question was devised as a surrogate for physical function to assist 

clinicians (particularly the physicians and nurses) in conceptualising levels 

of physical function required for various levels of independent or assisted 

living. 

Item three asked clinicians to estimate (on a Likert scale), the patient’s 

predicted one year HRQoL compared to their pre-morbid HRQoL.  This 

was based upon the health transition item, the second question of the SF-

36 v2 (Chrispin, Scotton et al. 1997).  
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Item four asked clinicians to mark on a visual analogue scale (range 0-10) 

their prediction of the patient’s future HRQoL at one year post ICU 

discharge.  This was based upon the utility score of the AQoL.  

 

Figure 3.1   Clinician Prediction Questionnaire 

The Functional Comorbidity Index 

This has been described in detail in Chapter 2. 

Physical Function 

Physical function was measured as part of the larger RCT (Denehy, 

Skinner et al. 2013) at baseline (when patient was first able to complete in 
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ICU), 3, 6 and 12 months post ICU discharge.  For the purposes of this 

study it was elected to make comparisons with short term (baseline in ICU) 

and long-term (12 months) performance based physical outcome 

measures.  The following short term objective tests used for comparison 

were the Physical Function in Intensive care Test (PFIT) (Skinner, Berney 

et al. 2009) and the Medical Research Council Manual Muscle test (MRC).   

The longer-term tests used for comparison were the six minute walk test 

(6MWT) (Nici, Donner et al. 2006) and Timed Up and Go test (TUG) 

(Podsiadlo and Richardson 1991).  Patient reported physical function was 

measured using the Physical Component Score of the Short Form 36 

version 2 (SF36 v2) (Chrispin, Scotton et al. 1997) (detailed following) 

which comprises of 10 items asking the patient to rate their ability to 

perform physical tasks such as walking varied distances, climbing stairs, 

carrying groceries, bathing and dressing. 

Health Related Quality of Life 

HRQoL was measured as part of the larger RCT (Denehy, Skinner et al. 

2013) at baseline (as a “then” test), 3, 6 and 12 months post ICU 

discharge using the Short Form-36 v2 (SF36 v2) and Assessment of 

Quality of Life (AQoL).  For the purposes of this study, the 12 month 

outcome measures of HRQoL were used for comparison with the FCI as 

this was the time point clinicians were asked to make their predictions for 

HRQoL.  

Other patient outcomes 

Patient demographics and return to home/independent living status at 12 

months post ICU were also collected in the larger study (Denehy, Skinner 

et al. 2013). 

3.2.5 Statistical Analyses 

Statistical analyses are provided following with the corresponding aims. 
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Aim1: Correlation was undertaken between continuous variables as 

follows: 

- The FCI and measures of physical function (MRC, PFIT, 6MWT, 

TUG and PCS of the SF-36 v2)  

- The FCI and HRQoL (AQoL utility score) 

Correlation between these variables was tested using Spearman’s rho.  

Generation of a scatterplot was used to test the assumption of linearity 

and homoscedasticity (Pallant, 2011).  The strength of correlation was 

considered according to Cohen: r=0.10-0.29 small, r=0.30-0.49 moderate, 

r=0.50-1.0 large (Cohen 1988).   

Aim 2: Non-parametric tests were used for this aim as the data measured 

was categorical (patient mortality and discharge destination) and ordinal 

(HRQoL).  Despite multiple clinicians making predictions for a singular 

patient, these observations (clinician predictions) were independent of one 

another.  This is a necessary assumption for non-parametric tests.   

The prediction success of categorical variables such as mortality (Item 1 of 

the questionnaire) and discharge destination (Item 2 of the questionnaire), 

were analysed using the McNemar-Bowker test.  The Wilcoxon Signed 

Ranks Test was used to analyse health transition and change over time for 

quality of life, using the SF-36 v2 health transition score (Chrispin, Scotton 

et al. 1997, Heyland, Guyatt et al. 1998) and AQoL utility score 

(Hawthorne, Richardson et al. 1999) (Item 3 and 4 of the questionnaire). 

Imputation of missing data was undertaken using the last observation 

carried forward method (Heyting, Tolboom et al. 1992).  Statistical analysis 

was performed using IBM® SPSS® Statistics, Version 20 (Chicago, Illinois, 

USA).  Data are reported as median [IQR] unless otherwise specified.  

Tests were two tailed and statistical significance was accepted at p < 0.05. 
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3.3 Results 

Patient demographics 

The patient demographics are presented in Table 3-1.  Briefly, the patients 

had a median [IQR] age of 62.5 [47-77], were mostly male, were 

moderately unwell as represented by the Acute Physiology and Chronic 

Health Evaluation (APACHE) II score and most were still receiving 

mechanical ventilation at day five of their admission.  The median [IQR] for 

the FCI (score out of 18 where low is better) was 2.5 [1-4]. 
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Table 3-1   Demographics of the patient cohort  

Total patients n=34 Median [IQR] 

Age 62.5 [47-77] 

Gender (male), n (%) 22 (65) 

BMI 27.5 [23-31] 

APACHE II 19 [17-25] 

Medical/Surgical, n (%) 19/15 (56/44) 

Ventilated day 5? (Yes/No) 22/12 

Mechanical ventilation hours 122.8 [66-222] 

ICU length of stay (days) 9 [6-15] 

Acute hospital length of stay (days) 27 [19-43] 

Alive at 28 days? (Yes/No) 33/1 

FCI (score out of 18) 2.5 [1-4] 

Data are median [IQR] unless otherwise specified 

Clinician demographics 

Five senior intensive care physicians, six physiotherapists and 20 nurses 

participated in the study.  The physicians individually had more than 10 

years’ experience, the physiotherapists had four months to three years’ 

experience (except one who had seven years’ experience), and the nurses 

ranged from first year trainees to trained ICU nurses with more than one 

years’ experience.  The intensive care physicians were all male, the 

nurses were predominantly female and the physiotherapists all female.  

The levels of experience of physiotherapists was reflective of current ICU 

staff demographics for physiotherapists in the public hospital sector in 

Australia (Berney, Haines et al. 2012).   
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A total of 85 questionnaires, based on thirty-four patients over a six month 

period, were completed by clinicians out of a possible 102 (83%).  Twenty-

nine questionnaires were completed by the ICU physicians, 32 by the 

physiotherapists, and 24 by the nurses. 

Correlation of the Functional Comorbidity Index with measured 

physical function tests and patient reported physical function 

Performance based physical function tests 

The correlations between the FCI and measured patient physical 

performance function tests were small and not significant, as follows in 

Table 3-2: 

Table 3-2   Correlations between physical performance tests and the FCI 

Outcome n= Rho p value 

Baseline Physical Function 

PFIT at ICU DC 25 0.15 0.49 

MRC at day 7 of 

awakening in ICU 

20 -.05 0.83 

Long-term Physical Function 

6MWT (12 months) 27 0.02 0.94 

TUG (12 months) 25 0.15 0.47 

 

Correlation of the Functional Comorbidity Index with patient reported 

physical function, HRQoL mortality and return to home  

There was a large correlation (Cohen 1988) between the FCI and the 12 

month SF-36 v2 PCS (rho = -0.60 (n = 26) p = 0.001).  There was a 

moderate (Cohen 1988) correlation between the FCI and the AQoL utility 

score (rho = -0.43 (n = 30) p =0.02) at 12 months.  The correlations 

between the FCI and other 12 month outcomes such as patient mortality 
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and return to home status, were small (Cohen 1988) with a rho of 0.29 (p 

= 0.09) and 0.19  (p 0.28) respectively.   

The Clinician Prediction Questionnaire 

Item One - Prediction of mortality 

The sensitivity and specificity for the physicians’, physiotherapists’ and 

nurses’ predictions for mortality at one-year are reported in Table 3-3.  The 

sensitivity of the physicians’ predictions for mortality was the highest whilst 

the physiotherapists’ predictions had the greatest specificity. 

Table 3-3  The success of clinician’s predictions for mortality and 

discharge destination at one year (Item one and two of questionnaire) 

 Sensitivity (95% CI) Specificity (95% CI) 

Mortality at 1 year   

Physicians 83% (78, 91%) 96% (36, 100%) 

Physiotherapists 50% (12, 88%) 100% (89, 100%) 

Nurses 33% (4, 78%) 94% (73, 100%) 

Return to home at 1 year  

Physicians 88% (53, 98%) 100% (84, 100%) 

Physiotherapists 50% (23, 78%) 96% (79, 99%) 

Nurses 50% (19, 81%) 94% (73, 99%) 

 

Agreement between clinicians for prediction of mortality at one year 

The clinicians’ predictions of mortality and the patients’ outcomes of 

mortality at one year are reported in Table 3-4.  At one year, 28 (82%) 

patients were alive and 6 (18%) patients were deceased.  Physicians 

predicted the highest number of patients would be deceased whilst the 
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physiotherapists predicted the higher number of patients who would be 

alive at one year.   

Patients alive at one year (n = 28) 

Of these 28 patients who were alive, no two disciplines concurrently 

predicted for the same patients that they would be deceased at one year.  

Therefore agreement between disciplines was unable to be calculated 

using the McNemar-Bowker’s test as there were no available predictions 

on the same patients to compare between the disciplines (Table 3-4).  

Patients deceased at one year (n = 6) 

Of the six patients who were deceased, the physicians predicted on five 

occasions that the patient would be deceased compared to the 

physiotherapists who predicted this correctly on three occasions (p = 0.5) 

(Table 3-4).  Compared to the physicians, the nurses predicted correctly 

on two occasions (p = 0.25) that the patient would die.  The McNemar-

Bowker’s test for comparison between the physiotherapists and nurses 

was not significant (p = 1.0) (Table 3-4). 
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Table 3-4   Clinician’s predictions of mortality compared with patient mortality status at one-year post ICU discharge 

  Physicians Physiotherapists  Nurses  

 

 

Patient 

outcome 

n = 34 

 

Alive 

 

Deceased 

 

Missing 

 

Alive 

 

Deceased 

 

Missing 

 

Alive 

 

Deceased 

 

Missing 

Alive 28 22 1 5 26 0 2 17 1 10 

Deceased 6 1 5 0 3 3 0 4 2 0 
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Item 2 - Prediction of discharge destination 

The sensitivity and specificity for the clinicians’ predictions for discharge 

destination at one-year are reported in Table 3-3.  At one year following 

ICU discharge, 25 (74%) patients had returned home, 8 (24%) patients 

had not and one (2%) patient was lost to follow-up.  The physicians’ 

predictions had the highest sensitivity whilst all clinicians were comparable 

in their ability to predict those patients who would return home with a high 

degree of accuracy (Table 3-3). 

Patients who returned home at one year (n = 25) 

Of the 25 patients who returned home, the physicians predicted all of 

these patients would return home, therefore the McNemar-Bowker’s test 

was unable to be calculated for comparisons with the other disciplines.  

One physiotherapist and one nurse predicted that a patient would not 

return home at one year when they did and therefore the McNemar-

Bowker’s test could be calculated for this comparison (p = 1.0) (Table 3-5).  

Patients who did not return home at one year (n = 8) 

Of these eight patients who did not return home, physicians predicted on 

seven occasions that the patient would not return home compared to the 

physiotherapists who predicted this on four occasions (p = 0.25).  The 

physiotherapist’s predictions of four occasions were compared to the 

nurses who predicted on three occasions that the patient would not return 

home (p = 1.0).  For six patients where physician and nursing predictions 

were available, the physicians predicted all six would not return home, 

therefore McNemar-Bowker’s test was unable to be calculated (Table 3-5). 
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Table 3-5   Clinician’s predictions of discharge destination compared with patient discharge destination at one year post ICU 

discharge 

  Physicians Physiotherapists  Nurses  

 Patient 

outcome 

n = 34 

 

Home 

 

Not Home 

 

Missing 

 

Home 

 

Not Home 

 

Missing 

 

Home 

 

Not Home 

 

Missing 

Home 25 20 0 5 22 1 2 16 1 8 

Not Home 8 1 7 0 4 4 0 3 3 2 

Missing 1 1 0 0 1 0 0 1 0 0 
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Item 3 – Prediction of HRQoL transition 

The Wilcoxon Signed Ranks Test demonstrated that there was no 

statistical difference between the physicians prediction of change in 

HRQoL over time (health transition) compared to physiotherapists 

(p=0.06).  The physicians were more accurate than nurses in predicting 

health transition and this was statistically significant (p=0.01).  There was 

no statistical difference between the physiotherapists predictions 

compared to the nurses (p=0.67).   

Item 4 – Prediction of future HRQoL 

The Wilcoxon Signed Ranks test demonstrated that physicians were more 

accurate than physiotherapists in predicting future HRQoL and this was 

statistically significant (p = 0.04) however there was no statistical 

difference in physician prediction of future HRQoL compared to nurses (p 

= 0.06) or physiotherapist prediction compared to nurses (p = 0.45). 

3.4 Discussion 

This is the first study, to compare the FCI with both performance based 

and patient reported measures of physical function.  This study 

demonstrates that the FCI correlates poorly with short and long-term (12 

months) performance based measures of physical function in a general 

cohort of survivors of ICU.  Instead, this study found the FCI had high 

correlation with patient reported outcomes of physical function as 

measured by the SF36v2 PCS because comorbidities likely impacted 

participation not impairment.  Similarly it is useful to consider these 

outcomes in the context of the World Health Organization’s (WHO) 

International Classification of Functioning, Disability and Health (ICF) 

(Organization 2001) as a conceptual framework as suggested by 

Iwashyna (Iwashyna and Netzer 2012) and Herridge (Herridge, Batt et al. 

2013).  This framework describes impairments that can occur in the 

critically ill at the tissue level, which can cause activity limitations in 

functional tasks.  These limitations can then result in restrictions in 
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participation that lead to disability.  Within this conceptual framework, the 

ICF distinguishes between how a patient performs under test conditions 

(limitations) and what they perform in their usual daily environment 

(disability) (Iwashyna and Netzer 2012).  The subsequent perception of 

this disability and adaptation to it is reflected in the patient’s report of 

HRQoL (Iwashyna and Netzer 2012).  The results of this study indicate 

that the FCI correlates poorly with the performance tests of physical 

function such as the 6MWT and TUG test which are performed under test 

conditions reflecting the patients’ limitations.  Comparatively, the results 

from this study support the findings of others (Groll, Heyland et al. 2006, 

Fan, Gifford et al. 2012) where the FCI correlates well with patient 

reported physical function, indicating that the higher (worse) the FCI score 

on ICU admission, the poorer their future physical function or disability will 

be that is reflected in their report of HRQoL.  It could be argued that the 

performance based physical function tests may be a more accurate 

representation of the patient’s physical capacity than what they report in 

measures such as the SF36 PCS.  However, presence of comorbidities is 

related more to participation in physical function as measured using the 

patient report SF36 PCS.  

This study is one of the first to investigate the use of the FCI in a general 

ICU cohort.  These results suggest the FCI may also be applicable in a 

general critical care population and not solely ARDS or acute lung injury 

(ALI) populations as previously studied (Groll, Heyland et al. 2006, Fan, 

Gifford et al. 2012) although warrants further validation in a larger general 

ICU cohort.  The correlation observed between the FCI and physical 

function in the current study was higher than a previous study of an 

American ARDS population (Groll, Heyland et al. 2006) where the 

correlation between one year SF-36 v2 PCS and FCI was moderate (r= -

0.426) despite the FCI scores being similar. This difference may be 

attributable to demographical differences, as this study had an older 

generic ICU population compared to the younger, ARDS population 

studied by Groll and colleagues (Groll, Heyland et al. 2006).  Use of the 

FCI to assess pre ICU comorbid disease may help to control for the 
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unknown patient recovery trajectory and could be used in analyses as a 

covariate in future studies. 

The disparity between the need for intensive care and availability of 

resources, in conjunction with an ageing population, poses a significant 

challenge for the critical care team, health care and society.  It is important 

to balance the wishes of patients, families and physicians with the best 

allocation of limited resources, in order to avoid providing non-beneficial 

treatment (Frick, Uehlinger et al. 2003).  Therefore, it is crucial to identify 

patients who are most likely to have a good outcome following intensive 

care.  Currently, decisions regarding the provision of care are based on 

the likelihood of survival, HRQoL and functional capacity of the patient but 

there is limited research investigating these later outcomes (Needham, 

Davidson et al. 2011).  This study is one of the few to investigate the 

accuracy of predictions made by intensive care clinicians compared with 

measured patient outcomes.  Futhermore, in a critical care setting, 

delivering best patient care relies on the functionality and cohesiveness of 

the multi-disciplinary team to collaboratively make decisions about 

treatment delivery.  This is necessary to achieve the most satisfactory 

outcome which accords with the wishes of the patients and their families 

(Needham, Davidson et al. 2011).   

The results of this study confirm the predictive ability of intensive care 

physicians. This is important, given their vital role in prognosticating future 

outcomes for critically ill patients and then communicating this information 

to families.  This group of physicians were highly trained consultant 

intensive care specialists, each with more than ten years of intensive care 

experience.  This may have resulted in the increased accuracy of their 

predictions compared to the physiotherapists and nursing staff, who had 

less experience. Previous studies have found increased predictive ability 

by more experienced physicians (Christensen, Cottrell et al. 1993, 

Gusmao Vicente, Polito Lomar et al. 2004).  Vicente et al. (Gusmao 

Vicente, Polito Lomar et al. 2004) found a trend towards improved 

predictive ability for ICU length of stay by more experienced ICU 
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physicians, while Christensen et al. (1993) reported better discrimination 

of mortality prediction by more experienced physicians.  Other research 

indicates experienced nurses are comparable to physicians in their ability 

to accurately predict outcomes for ICU patients (Marks, Simons et al. 1991, 

Copeland-Fields, Griffin et al. 2001).  Future studies could consider 

matching predictions with levels of experience between disciplines to 

further investigate whether it is experience or training that leads to 

increased accuracy of prediction for these outcomes. 

The physicians were best at predicting who would be deceased at one 

year, whereas all clinicians were accurate in predicting those patients who 

would survive.  This raises an interesting question as to whether it is more 

important to predict those who will live versus those who will die.  From a 

health care utilisation and medical futility perspective, it is perhaps more 

important to accurately identify those who will die.  However, from an 

individual patient and their family’s perspective, the ability to predict 

survival beyond ICU would be of utmost importance.  Previous 

investigators have found that physician estimates of intensive care unit 

survival of less than ten percent are associated with subsequent life 

support limitation and more powerfully predict ICU mortality than illness 

severity, evolving or resolving organ dysfunction, and use of inotropes or 

vasopressors (Rocker, Cook et al. 2004).  It is important to consider that in 

this study, the patients died beyond ICU (and in some cases after hospital 

discharge) thereby reducing the influence of physicians on the timing of 

death.  If the patients died in ICU, the ability to correctly predict death may 

have increased as physicians are often responsible for initiating end of life 

decisions and therefore the predictions may become self-fulfilling. 

Evidence is growing for rehabilitation commencing early in the ICU to 

attenuate the reduction in physical function and HRQoL (Burtin, Clerckx et 

al. 2009, Schweickert, Pohlman et al. 2009) although it is unknown which 

patients may benefit most from early targeted rehabilitation (Needham, 

Dinglas et al. 2013).  The results of this study indicate that ICU clinicians 

were variable in their ability to predict longer-term outcomes for their 
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patients as demonstrated by the wide confidence intervals although the 

ICU physicians were more accurate than the physiotherapists.  Working 

within the interdisciplinary team, physiotherapists could use this prediction 

information to assist in the early identification of patients in whom it would 

be advantageous to direct early rehabilitative strategies toward to 

potentially hasten their trajectory of recovery (Iwashyna 2012).   The 

increased accuracy of the physicians’ predictions compared to the 

physiotherapists may be attributable to their substantially greater 

experience although this sample of physiotherapists were representative 

of current clinical practice in Australian tertiary intensive care units (Berney, 

Haines et al. 2012).  The physicians may have possessed advanced 

understanding of the ICU disease processes impacting upon patients and 

this knowledge may be a critical factor in outcome prediction although 

requires further investigation. The FCI may be a useful complementary 

tool to assist in this decision making process as a measure of baseline 

comorbidities.  Further research is required in a larger cohort of patients to 

investigate the predictive ability of clinicians and to compare the FCI with 

the clinicians’ predictions.  

Key limitations of this study include the single centre design and small 

sample size and conducting a nested study within an RCT which 

significantly narrowed the population available to study. An alternative 

approach would have been to apply the FCI and clinician predictions to all 

150 patients of the larger RCT rather than the small subset of patients.  

This would allow the predictions and the FCI to be more generalizable and 

is an important consideration in the design of future trials investigating 

prediction of outcome.  Another limitation in the study design was using 

experienced consultant physicians as participants rather than a mix of 

senior and junior doctors whose experience would have been more 

comparable with the physiotherapists.  Despite these limitations, this study 

provides a unique and rare opportunity to compare predictions made in the 

ICU with longer-term patient outcomes and provides a basis for future 

research.   
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Further research could use the FCI to define populations and reporting 

within the ICF framework to facilitate comparisons across patient groups 

and may be useful to control for pre morbid co-morbidity status.  Previous 

research suggests that the patient’s pre-existing comorbidities have a 

larger impact on future HRQoL than ICU or psychosocial factors (Orwelius, 

Nordlund et al. 2010).  The FCI may be a useful tool for patient 

assessment for clinical and research purposes as unlike other indices that 

incorporate chronic health (such as the population-based APACHE score) 

the FCI is individualised.  Furthermore, the FCI uses information easily 

obtainable with the purpose of predicting morbidity rather than mortality.   

3.5 Conclusion 

In conclusion, the FCI had a high association with patient reported 

physical function but a moderate association with performance based 

functional measures.  This confirmed the hypothesis that the FCI would 

predict patient reported physical function better than objective 

performance-based measures of physical function.  Overall, the intensive 

care clinicians were variable in their ability to predict longer-term outcomes 

for their patients and larger studies are required to evaluate this further. 

However, the physicians had the greatest accuracy across all predictions.  

These findings do not support the hypothesis that ICU clinicians would be 

comparable in their predictions and that physiotherapists would be most 

accurate in predicting return to home.  It is however reassuring that the 

physicians were highly accurate given their leadership role within the 

multidisciplinary team and responsibility for directing patient care.  Future 

research would be useful to explore physician decision-making in more 

detail, which is investigated in more detail in the following chapter. 
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CHAPTER 4 THE CONCEPTUALISATION OF 

HEALTH-RELATED QUALITY OF LIFE IN DECISION-

MAKING BY INTENSIVE CARE PHYSICIANS: A 

QUALITATIVE INQUIRY 

4.1 Introduction 

“So he mounts his diagnostic and monitoring aids; he applies mechanical 

and pharmacological supports; he buys time; he watches, he tries this and 

that to improve organic functioning, given half a chance; he tries to sustain 

life and to promote recovery.  And historically, by determination and daring 

innovative measures, he has extended the limits of possibility; he has 

created a laudable disciplinary success… But his prognostic eye is as 

keen as his diagnostic eye; he has to assess the patient’s future.  And 

when from all the tests, he believes that he can no longer protect the 

patient in his enjoyment of living, he has to turn his management towards 

his protection of his natural right to die.” (Dunstan, 1985)   

As highlighted above, clinical decision-making in the ICU is an important 

yet complex process, particularly with regard to life and death decisions 

and has been described as the art of practicing intensive care medicine, 

extending beyond the application of medical technology ((ANZICS), 2014).  

When ICU physicians make clinical decisions, they consider the nature of 

the patient’s problems, chance of survival, interactions between chronic 

and acute problems, predicted outcome and treatment options in 

accordance with patient wishes (Frick, Uehlinger, & Zuercher Zenklusen, 

2003). 

Discourse in the spectrum of clinical decision-making literature has called 

for a shift from paternalistic models to those based upon patient autonomy 

(Kon, 2010; Manara, 2015).  More recently, shared decision-making is 

emerging as an ideal approach in critical care that involves “meeting in the 
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middle” (Carlet, 2004; Emanuel & Emanuel, 1992; Kon, 2010; Manara, 

2015) and has been referred to as the pinnacle of patient-centred care 

(Barry & Edgman-Levitan, 2012).  Improvements in medical technologies 

have inadvertently created distance between physicians and their patients 

(Barry & Edgman-Levitan, 2012).  As such, patients and their families may 

be not be closely involved in important decisions regarding care (Barry & 

Edgman-Levitan, 2012).  Shared decision-making can help patients and 

their families understand the importance of their values and preferences to 

the best possible care decisions (Barry & Edgman-Levitan, 2012).  

Advance directives were initially believed to be a way of protecting patients’ 

autonomous choices particularly with regard to end of life decision-making 

(Prendergast, 2001).  However there are known limitations to advance 

directives whereby they do not result in patients’ wishes being followed 

more closely (Danis et al., 1991), they do not necessarily impact advance 

care planning in hospital (Danis et al., 1996) or in the ICU (Goodman, 

Tarnoff, & Slotman, 1998) and associated medical costs are unaffected 

(Prendergast, 2001).  Instead, shared decision-making requires clinicians 

to discuss patient’s values and preferences, however little is known about 

the extent to which this occurs with surrogates in the intensive care 

environment (Scheunemann, 2015).   

As highlighted in Chapter 2, many critically-ill patients are unable to 

provide a first-hand account of their values and treatment preferences 

regarding future outcomes, therefore making clinical decision-making 

processes within ICU challenging.  It can be difficult to ascertain patient 

preferences for treatment and to establish premorbid health-related quality 

of life (HRQoL) (Cook et al., 2003; Prendergast, Claessens, & Luce, 1998).  

Future HRQoL is clinically considered to be an important goal of intensive 

care therapy and indicator of treatment success. However, little is known 

about how ICU physicians conceptualise HRQoL and prioritise it within 

their clinical decision-making (Heyland et al., 2003).  Anticipated future 

quality of life and positive functional outcomes are highly valued by 

patients and their families, and are a central focus in discussions regarding 

the extent of treatment (White, Engelberg, Wenrich, Lo, & Curtis, 2007).  
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Other research indicates that as predicted functional outcomes decline, 

the likelihood of patients accepting high-burden interventions reduces 

(Lloyd, Nietert, & Silvestri, 2004).  In contrast and of concern, recent 

research indicates that in 88% of 71 physician-surrogate family meetings, 

across five North American ICUs, there was no conversation about the 

patients’ values regarding autonomy and independence, emotional well-

being and relationships, physical function, cognitive function or spirituality 

(Scheunemann, 2015). This research highlights that not only is it difficult to 

establish patient preferences’ in the ICU setting but that in some instances 

attempting to seek patient-centred information may not actually be 

occurring.  This raises potential questions about what information is being 

sought by physicians to inform their decision-making. 

There is limited and conflicting research investigating the prediction of 

HRQoL following ICU by physicians. One study found ICU physicians were 

unable to predict future HRQoL for patients at 6 months post ICU 

discharge (Frick et al., 2003), however, in Study 1 (Chapter 3) a senior 

physician group could make relatively accurate predictions for future 

patient HRQoL.  However little is known about how their decision-making 

occurs and how they value patient-centred outcomes such as HRQoL and 

physical function within this process.  Additionally, HRQoL is a difficult 

construct to understand, evaluate and communicate due to its subjective 

nature (Hofhuis et al., 2009).  As HRQoL outcomes are important to 

patients and their families (Agard, Lomborg, Tonnesen, & Egerod, 2014) it 

is essential we gain further understanding of how ICU physicians 

conceptualise and prioritise HRQoL.  In particular, ICU physicians are 

ultimately responsible for decisions regarding the initiation, provision and 

redirection of therapeutic goals with potential variation in clinical practice 

styles (Connors, 1999; Elstein, Christensen, Cottrell, Polson, & Ng, 1999; 

Manara, 2015; Scheunemann, 2015). 
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The aim of this study was to: 

1. Explore how intensive care physicians conceptualise and prioritise 

patient HRQoL in their clinical decision-making in ICU. 

Hypotheses are not provided here as this aim is addressed with a 

qualitative study. Due to the inductive method of qualitative research, 

hypotheses are discovered and generated from the data therefore differing 

from the deductive approach of quantitative research where hypotheses 

are tested.   

4.2 Methods 

4.2.1 Justification for qualitative approach 

Due to the biomedical nature of intensive care, quantitative research has 

often informed practice. However, as the complexity of intensive care 

increases there is a growing need to gain insights into social phenomena 

which are best answered with qualitative inquiry (Sinuff, Cook, & 

Giacomini, 2007).  Qualitative research uses an interpretative approach to 

describe complex phenomena that do not fit a quantitative model of 

hypothesis testing (Creswell, 1998; Polkinghorne, 2005). Creswell 

provides a further working definition (Creswell, 2013): 

“Qualitative research begins with assumptions and the use 

of interpretive/theoretical frameworks that inform the study 

of research problems addressing the meaning individuals 

or groups ascribe to a social or human problem.  To study 

this problem, qualitative researchers use an emerging 

qualitative approach to inquiry, the collection of data in a 

natural setting sensitive to the people and places under 

study, and data analysis that is both inductive and 

deductive and establishes patterns or themes…” 
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A qualitative approach was the best methodological strategy to build an 

understanding of how ICU physicians evaluate and use HRQoL 

information due to the complexity of this topic and potential interactions 

occurring within and between ICU physicians.  Utilising qualitative 

research methodology allowed for exploration of the complex meaning 

within these decision-making processes and this approach is somewhat 

novel in the intensive care environment where quantitative research has 

historically been favoured.   A qualitative approach was also chosen for 

this study because it is designed to describe and clarify the experience as 

it is lived (Polkinghorne, 2005) in this case, decision-making by physicians 

and what they perceive are important factors when evaluating patient 

HRQoL.   

4.2.2 Methodological choices and study design 

Qualitative research encompasses many different methods of inquiry 

(Polkinghorne, 2005).  Underpinning these methods are qualitative 

research traditions and theoretical perspectives such as biography, 

phenomenology, grounded theory, ethnography, case study, symbolic 

interactionism, feminism, postmodernism, hermeneutics (Creswell, 1998, 

2013; Rice & Ezzy, 1999).  There is increasing acceptance that 

researchers may combine not only quantitative and qualitative 

methodologies, but also methodologies within the qualitative paradigm in 

order to provide complementary and balanced research (Barbour, 1998; 

Denzin, 2009).  Mixing qualitative methodological tradition lends itself 

toward broad and responsive research rather than strictly keeping within 

the limits of one tradition (Remedios, 2005) and allows for flexibility in 

order to answer the research question (Grbich, 2013).  Incorporating 

multiple theoretical perspectives is also a form of theory triangulation 

whereby using differing theories can lead to new insights (Rice & Ezzy, 

1999).  A mixed qualitative approach for this study was chosen to include 

aspects of both case study and grounded theory methodologies which are 

explained in more detail following.  The sampling methodology was 
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informed by Case Study design whereas Grounded Theory was primarily 

used to guide the data analysis rather than sampling. 

Case study methodology is a strategy that explores a case or multiple 

cases over time and place (Meyer, 2001).  It has been widely used in 

organisational research investigating groups within organisations to gain 

insights into the context and processes involved in the phenomenon 

studied (Meyer, 2001).  A case is the object of the study and can be 

defined by place and time (such as an event, activity, individuals).  The 

case or the issues that the case highlights are studied (Creswell, 1998).  

Case study methodology was chosen because the case was the decision-

making processes of ICU consultants, within an ICU setting at a single 

organisation.  Case study methodology is useful to explore complex 

situations (Creswell, 2013; Mays & Pope, 1996), making this approach 

well suited to investigating the often complex decision making processes 

of ICU consultants.  It was anticipated that each consultant would have a 

different interpretation and approach to conceptualizing and prioritizing 

HRQoL information in their decision-making and in depth interviews within 

a case study design would be able to capture these differing views 

(Creswell, 2013; Mays & Pope, 1996). 

Grounded theory was originally developed by Glaser and Strauss in the 

1960s for the purpose of studying social phenomena from the perspective 

of symbolic interactionism, a social theory that views reality as a social, 

developed interaction with others (Charmaz, 2006; Glaser & Strauss, 

1967).  The term “grounded theory” refers to the method and product of 

inquiry (Charmaz, 2005) whereby a systematic approach to data collection 

and analysis is used to inductively generate theory from data (Corbin & 

Strauss, 1990).  The data are analysed across the stages of the research 

process to guide data collection and further develop and refine the 

emerging theory (Charmaz, 2003).  Within grounded theory there is 

tension between the two theoretical approaches – objectivist and 

constructivist.  The early approaches to grounded theory of Glaser and 

Strauss and later Strauss and Corbin, are considered to be based upon 
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objectivist theory where an ‘objective’, external reality exists and the 

researcher is neutral in discovering theory (Charmaz, 2003).  In contrast, 

the constructivist approach to grounded theory argues against the 

existence of an ‘objective’ reality (Charmaz, 2003).  Instead, 

constructivism supports the existence of multiple realities which are 

influenced by context relative to the individual (Mills, Bonner, & Francis, 

2006) where theory is not discovered but ‘constructed’ from the data 

(Liamputtong, 2009). 

The methodology of this study most closely aligns with a constructivist 

approach that places more emphasis on the interaction between the 

participant and researcher than the early objectivist approaches to 

grounded theory.  The main reasons for this include an existing working 

relationship between researcher and participants and prior knowledge of 

the literature in this area due to the sequencing of studies for this thesis.  It 

was therefore not possible for the primary researcher to be neutral within 

the research process as suggested by objectivist theory.  It was important 

to consider the influence of these existing relationships and knowledge on 

the data collection and analysis within a constructivist paradigm and to 

consider the bias that might be introduced.  This was addressed through 

cross-referencing of data analyses with an experienced qualitative 

researcher and PhD supervisor (LR) who was independent from the 

institution and ICU environment.  Whilst this study did not strictly follow 

Grounded Theory methodology whereby a theory is generated from the 

data, this study used the inductive and methodological approach of 

Grounded Theory to analyze the data by paying attention to meaning. 

A key difference between case study methodology and grounded theory is 

that the case study may use theory or conceptual categories to guide the 

research process and analysis whereas theoretical perspectives are 

grounded in and emerge from the data for grounded theory (Meyer, 2001).  

However, in using these two methodologies the aim is to explore and 

understand the phenomena and its context through multiple lenses (Baxter 

& Jack, 2008).  This approach of mixing qualitative methodologies was 
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well suited to this small and specific area of intensive care medicine where 

little qualitative research has previously been undertaken. This mixed 

approach allowed for in-depth exploration of clinical decision-making and 

how it occurs within the context of intensive care (Grbich, 2013).  

4.2.3 Strategies to ensure rigour 

In order to reduce bias in qualitative research, the investigator should aim 

to produce methodology and data that another trained researcher could 

analyse in the same way, reaching similar conclusions and producing a 

plausible explanation from the data sets (Miles, 2014).  Strategies to 

achieve this involve attention to truthfulness and rigour (Creswell, 2013).  

Although adopting prescriptive checklists and ‘technical fixes’ does not 

necessarily result in methodological rigour (Barbour, 2001). 

Qualitative research aims to reflect the diversity within the population 

being studied (Miles, 2014). Purposive sampling is a useful strategy to 

achieve diversity by seeking the ‘outliers’ as it reduces selection bias 

associated with investigating a pre-existing group (Barbour, 1999; Devers 

& Frankel, 2000), in this case ICU consultants at a single centre.  This 

sampling strategy allows deliberate selection of informants who represent 

a wide range of views.  However due to a small number of available 

consultants to select from in a single centre it was not possible to use a 

purposive sampling approach and instead the sample was chosen based 

on convenience.  Purposive sampling would have been more appropriate 

if the study was conducted on a larger scale, across ICUs and 

predominantly driven by Grounded Theory methodology.  As the 

researcher had worked with this group of consultants for a number of 

years, she was aware that differences existed in practice styles, opinion, 

experience and seniority and therefore it was anticipated that the data 

would reflect a degree of diversity within in the group.  Another element of 

Grounded Theory methodology is the use of ‘theoretical sampling’ where 

emerging theory from the data is used to further inform deliberate 

sampling and data collection following an iterative process.  Theoretical 
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sampling requires substantial time to analyse the data to discover theory 

and then continue to sample informants.  A decision was made not to use 

theoretical sampling due to the small number of available participants and 

the time lines for conducting this study. 

Research reflexivity was also recognized as important by acknowledging 

the role of the researcher in the process of conducting this study as it was 

not possible for the researcher to be an objective observer (Creswell, 

2013).  Qualitative research should be reflexive where the researcher 

critically reflects on their actions, influence and role in the research project 

(Berger, 2015; Rice & Ezzy, 1999).  The primary researcher was a female 

senior intensive care physiotherapist who completed the interviews and 

had worked in the ICU for four years prior and was working part time when 

this study was conducted.  As such, the researcher was a familiar and 

trusted colleague of the participants; this may have potentially enhanced 

the data collection process.  The participants were also aware that the 

research was being carried out to contribute to this thesis and the ICU has 

a strong research culture, which may have enhanced the data collection 

process.  Alternatively, the pre-existing professional relationship between 

researcher and participant may have resulted in the participant responding 

in a limited manner if they were concerned that their clinical decision-

making and practice may have been judged.  Furthermore, it is important 

to acknowledge the potential power imbalance that might have existed in 

the relationship between ICU consultant and physiotherapist compared to 

a more even distribution of power if a senior medical colleague had 

conducted the research.  However there could also be limits to the latter 

approach.  The participant may feel less comfortable discussing their 

decision-making with another colleague compared to another member of 

the interprofessional ICU team such as the physiotherapist who is often an 

observer without the primary responsibility of care decisions.  Another 

important consideration is the limited qualitative experience of the primary 

researcher that may have also influenced the research project.  This was 

addressed through regular discussion and coaching in conducting 

qualitative research from with the supervisor who was, an experienced 
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qualitative researcher and through reading published material to develop 

qualitative research knowledge and skill.   

The primary researcher acknowledges the influence of prior clinical 

experience on her perspectives and beliefs.  Through her clinical 

experience the researcher had often encountered and felt empathy toward 

the suffering ICU patient.  She was conscious of the risk of judging the 

quality of decision-making and the influence this may have on her analysis 

of the data.  This risk was managed through regularly debriefing with her 

supervisor and keeping a diary of responses to the data throughout the 

analysis process. 

Issues of reliability or truthfulness for the data collection and analyses 

were addressed through respondent validation.  This involves sending 

preliminary analyses to the participants to verify the findings and further 

refine the analyses (Barbour, 2001).  Some authors have questioned 

whether such an approach is always warranted as it may lead to further 

discrepancies between what the researcher has analysed and the 

participants response and it requires a significant amount of participant 

time (Barbour, 2001).  In this study, only initial typed transcripts were sent 

to participants to ensure accuracy of transcription and seek clarification as 

a form of member-checking, rather than preliminary analyses in order to 

reduce the demands on the participants’ time due to the busy and time-

pressured acute intensive care setting.  This could however be a limitation 

of this approach, as the emergence of further data was not used to 

continue to inform the ongoing interviews  

In order to improve the interpretative rigour of the analyses, cross 

referencing of sections of data and analyses was regularly undertaken 

between the two researchers (KH and LR), an important part of the 

supervision process (Barry, Britten, Barber, Bradley, & Stevenson, 1999).  

However, it is important to acknowledge that when seeking inter-rater 

reliability there may be multiple meanings and interpretations of the text as 

each researcher will be influenced by their own beliefs and understandings 
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(Miles, 2014; Rice & Ezzy, 1999).  As another form of ‘checking’ the 

analyses to enhance the validity of this study, the analysed data and 

original data was sent to a third researcher/supervisor (SB) familiar with 

the ICU setting to verify whether the analyses are consistent with her 

understanding of the data.  The role of the third person was to seek 

resonance to enhance the validity of the study.  This was used as a form 

of ‘checking’ the analysis to ensure they made sense within this area of 

intensive care practice and to improve rigour. 

4.2.4 Setting and ethics 

The study ICU was a secular Australian tertiary, public sector, mixed 

medical-surgical, university-affiliated department operating under the 

‘closed unit’ practice. The institutional ethics committee approved this 

study (Appendix 4.1) and informed consent was obtained from participants 

in this case ICU intensivists. 

4.2.5 Participant, sampling and recruitment 

There were eight intensivists practicing in the ICU at the time of this study. 

Six participants out of eight were available and approached as a sample of 

convenience, as previously described, and consented to participate in the 

study.  The other two were not approached due to imminent resignation for 

one and retirement for the other.  As there were only small numbers of 

available participants, this enabled all interviews to be completed. 

4.2.6 Data generation 

Semi-structured interviews were chosen to obtain detailed and in-depth 

data from the participants regarding their clinical experience and choice 

(Sinuff et al., 2007).  The interview questions were informed through 

reflection upon questions from the previous quantitative study (Study 1, 

Chapter 3) examining prediction of ICU outcomes (Haines, 2014) and 

were based on analytical choices from this first study.  The questions were 

less open than typical of Grounded Theory methodology.  This was due to 
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logistics where ongoing access to the key informants was limited due to 

their ICU workloads and time commitments.  In addition, due to the mixed 

methods design of this thesis, Study 1 partially informed this study and 

therefore some questions needed to be more direct in order to obtain 

specific information relating to the use of HRQoL in clinical decision-

making.  A long list of questions was generated to form the basis of the 

discussion within the interviews and prompting was used to seek more 

detailed information (Table 4-1).  Open-ended questions were chosen 

where possible to gain insight into the participants’ experience and use 

and understanding of HRQoL information in their practice.  The questions 

were not always followed but provided a format for the interview, which 

was navigated according to the informants’ responses and probing was 

used to gain more detailed insights.  An experienced qualitative 

researcher (LR) critically reviewed the questions prior to their use, to 

ensure they included both open-ended and focused questions to generate 

rich data.  Two experienced ICU clinicians (>20 years experience) (LD and 

SB) who were also supervisors reviewed the questions for their relevancy 

and applicability to the setting and topic. 

Table 4-1   Semi-structured Interview Questions 
 

Introduction  

 Thank participant for volunteering and check their signing off of 

Informed consent form. 

 Outline key objective of research:  The aim of the research is to 

better understand how consultants use HRQoL in decision-making 

in ICU and I am interested in how you reason and prioritise different 

elements in your decision-making.  Please let me know if you prefer 

not to answer any particular questions or are not clear about any of 

the questions themselves. 
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Question probes 

 Please summarise your background experience in ICU  

 Health-related quality of life (HRQoL) is increasingly a focus of 

interest in ICU research.  What is your opinion of this measure? 

 How important is HRQoL in your own clinical decision-making?  

Why?  

 What does HRQoL mean to you in practice? Can you give me an 

example of the last time you used it? 

 Using the example you provided, can you expand on your use of 

information on pre-morbid HRQoL 

 How do you describe physical function?  How is physical function 

prioritised in your decision-making?  

 How do you determine what a patient’s HRQoL and physical 

function was before they were admitted to ICU? 

 When admitting patients to intensive care, how important is pre-

morbid HRQoL in your decision-making?  Are there variations? How 

do you think other ICU consultants value pre-morbid HRQoL? 

 What other factors about pre-morbid HRQoL are important in your 

decision-making?  Is there any one factor that is more important in 

your deliberation?  Why? 

 Please describe whether you have found a common pattern that 

you use with your decision-making or are there variations based on 

the circumstances? 

 Which of the patient’s HRQoL information – pre-morbid, current or 

future, would you consider most important in your decision-making 

and why? Have there been times when you have prioritized one 

over the others? Please expand? Are there times when HRQoL is 

less important in your decision-making?  Why? 
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 When predicting future HRQoL for an ICU patient, what factors do 

you consider?  How do you decide which factors are most 

important? Would you consider one to be more important than 

others?  Why? 

 How do you use the information we’ve discussed to prognosticate 

future health state?  

 How has your ability to prognosticate changed over time?  

 Has your attitude about HRQoL and decision-making changed over 

time?  If it has changed, what factors do you think have influenced 

this change? 

 To what extent do you think your views represent other intensivists 

within your department (prompt for reason for difference if answer is 

No). Why? 

 Do you think your views are representative of a wider group of 

intensivists across Melbourne and Australia? (prompt for reason for 

difference if answer No).  Why? 

These questions formed the basis for the semi-structured interviews providing 

comprehensive data and further prompting questions were utilised where 

required to explore the issues further. 

4.2.7 Data analysis 

Grounded theory adopts a systematic approach to data analysis and is 

considered a more in-depth approach than other methods such as 

‘thematic analysis’ where data is grouped into common themes (Green & 

Thorogood, 2009).  Instead grounded theory generates theory that is 

grounded in the empirical data (Green & Thorogood, 2009).  In keeping 

with traditional grounded theory methodology, initial extensive literature 

searching prior to commencing this study was avoided where possible in 

order to limit placing preconceived ideas on the data (Liamputtong, 2009).  

Instead in-depth literature searching was reserved until the later stages of 
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data analysis as a form of cross checking the emerging themes with 

existing literature.  As this was the second study in this thesis, the primary 

researcher did have some knowledge of the literature regarding quality of 

life and prediction of outcome from Study 1 however had a lesser 

understanding of literature relating to clinical decision-making in the ICU 

and the prioritization of quality of life by ICU physicians.  A traditional 

grounded theory approach of using data analysis to inform ongoing data 

collection in a cyclical process (Liamputtong, 2010) was not used largely 

due to the aforementioned time constraints and limited ability to gain 

repeated access to the participants which was a limitation of the study.  As 

the primary researcher was a novice undertaking qualitative research, the 

process of data analysis commenced with the supervisor, moving through 

the initial steps described below.  Over time the primary researcher 

continued analysis independently but regular meetings occurred between 

student and supervisor to review sections of the data and subsequent 

analyses to improve the overall rigour. 

Marshall and Rossman describe seven phases of data analysis that were 

broadly followed: organizing the data; immersion in the data; generating 

categories and themes; coding the data; offering interpretations through 

analytic memos; searching for alternative understandings and writing up 

the findings (Marshall & Rossman, 2006).  Immersion in the data is an 

important aspect where constant reading and rereading of the transcripts 

is required in order to become close to the data (Marshall & Rossman, 

2006).  This was achieved through dedicating and protecting specific time 

to focus only on the qualitative research of this thesis and to spend a 

significant amount of time with the data.  Memo writing or ‘notes to self’ 

throughout the analytical process were used which are an integral part of 

grounded theory methodology (Liamputtong, 2010).  Memo writing was 

used to record the primary researcher’s insights, reflections and responses 

as she moved through the data and simply to keep track of thought 

processes so that they could be revisited at a later stage (Miles, 2014).  

Charmaz describes memo writing as a ‘pivotal intermediate step between 
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coding and writing’ and allows the researcher to think more deeply about 

the emerging concepts (Liamputtong, 2010). 

Specifically, once each interview was transcribed they were individually 

entered into separate tables in separate word documents.  A consistent 

layout for each transcript was adopted, with the transcript in a column on 

the left and two blank columns on the right (Table 4-2).  Words were 

underlined by the author (not participants) for emphasis of meaning. 
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Table 4-2  Example of data analysis – excerpt of a transcript and initial coding of data 

Transcript text Open coding Single code 

HRQol is of increasing interest in ICU research, what is your opinion 

of this measure? 

I think it’s something that intensivists broadly speaking have an 

appreciation that it’s important.  I certainly think that personally it’s a 

very relevant consideration for my management strategies and 

certainly if I’m considering limitations, and it’s something that I 

frequently try and understand from families, or if possible from 

patients although often that’s not possible, a sense of what the 

person’s HRQoL was like premorbidly, or prior to at least this 

presentation, and what their preferences and values were regarding 

HRQoL afterwards as well.  Both to partly predict what they might be 

like afterwards and also just as important perhaps the understanding 

what their values and focus might be in relation to those predictions. 

 

QoL appreciated? 

Appreciated/important - but not 

integral? What is the purpose of 

delivery intensive care therapy? 

Informants re qoL – family or patients if 

possible and Internists 

Limitations of 

care/treatment/management /decision-

making – is QoL more relevant in 

limitations of care than other aspects of 

ICU care? 

Hierarchy of information, of truth 

Previous QoL - ?? how long premorbid 

– was it this episode or prior? 

Understand the patient and life choices 

previous to episode 

QoL 

Family voice, 

informants 

Patient 

voice/choice 

Drs 

Hierarchy of truth 

Premorbid 

Understanding – 

interpretation 

Prediction 

Physical; 

Cognitive 

Time 

Control 

On information 
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Transcript text Open coding Single code 

Prediction – re physical status ? or 

mental/emotions? Or .. 

Discusses prediction with patient/family 

– consider their response. Real time 

consequence of prediction 

Influences on his decision making 

Values 

Patient 

Society 

Doctors as 

representing 

society 

How important is HRQoL in your own clinical decision making?  You 

have probably brought this back to your own clinical decision making 

there.  So when talking about HRQoL, what does it mean to you and 

how do you use it in practice, you’ve probably answered that a little 

bit, but can you an example, of the last time you might have used it 

in your practice? 

So certainly in dealing with end of life care issues, I’ve just seen a 

patient referred from the upper GI surgeons, who’s actually not in the 

unit yet, who has a high cervical cord lesion, from a motor car 

accident a few years ago, he’s 70.  He’s been discovered to have a 

somewhat unusual slowly growing gastric cancer and the cancer is 

QoL important in end of life care 

QoL issues around referrals - elective 

vs non-elective admissions. Are qol 

issues handled differently due to 

timing/nature of admission? 

Longstanding quadriplegia - ? 

influence of comorbid illness and age 

on decision making for dr. For pt ? 

influence of adjustment to disease 

state & perception of health. 

Cumulative illness hierarchy – 

EOLC 

Timing of 

admission 

 

 

Comorbidities 

Age 

 

Adjustment 

Perception of 

health 
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Transcript text Open coding Single code 

technically resectable, with a curative outcome, but he’s in a position 

where, the operation, the anaesthetic and the postoperative care will 

be rather complex with a high risk of complications and even death.  

And so in my discussions with him, I wanted to know certainly what 

his current limitations are in terms of his quadriplegia and recurrent 

chest infections and those sorts of issues, and also his satisfaction 

with his current status.  Then moving to predicting various scenarios 

of outcome that might beset with a surgical versus a non-surgical 

approach and the exploring with him and his partner, what his 

satisfaction or otherwise, or more the acceptability of some of those 

different outcomes and their impact on his life and ability to enjoy life 

might be for him and use that information to inform both decisions of 

us as clinicians and what would be reasonable to offer and his 

decision as a patient what would be reasonable to accept.  So yeah, 

that was an example where it’s very far from black or white in terms 

of making those sorts of judgements. 

 

comorbidity + new diagnosis + risk to 

future health. 

Curative outcome, complex course to 

obtain it, high risk of complications 

including death. 

Tries to understand pts current 

limitations with regard to his premorbid 

state and pt satisfaction with this state. 

Sense of patient satisfaction with his 

current health state. Advantage of 

elective admission – time, conscious, 

able to speak for self. 

Predicts various scenarios related to 

surgical vs non-surgical.  High risk, 

curative, increased risk of imminent 

death vs low risk, non-curative, with 

longer-term outcome of death. Tries to 

Cumulative 

illness hierarchy 

Curative outcome 

Understanding 

Premorbid 

limitations 

Satisfaction 

Current health 

Time 

Ability to speak 

Pt voice 

Prediction of 

scenarios 

Risk 

Curative 

Non curative 

Acceptance of 
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Transcript text Open coding Single code 

understand pt and family acceptance 

of different outcomes, impact on ability 

to enjoy life. 

What is being edited and when 

Clinician decision vs pt decision - 

based on premorbid qol provided by pt. 

What is reasonable to medically offer? 

What is reasonable for pt to accept?  

Individualised offer and acceptance.  

Not black and white. 

outcomes 

Enjoyment of life 

Clinician decision 

Pt decision 

Offer 

Accept 

Individualized 

offer 

Grey not black 

and white 

So just thinking about the example you provided, can you expand on 

your use of the information with regards to pre-morbid HRQoL?  How 

would you use that in that sort of an example? 

So this is a man who is in a wheel chair although he has limited use 

of his upper limbs, so he’s incomplete C5, and he’s able to do as I’ve 

witnessed move himself around the place, and he’s pretty high 

cognitively functioning, he uses a computer regularly, he was able to 

Observation versus hearsay; trust 

knowledge/patient/family? 

 

 

How important is premorbid PF in the 

assessment of capacity? Dr witnesses 

PF, if it isn’t witnessed does the validity 

Trust – 

information 

Patient 

Family 

Intellect 

Personal 

observation 
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Transcript text Open coding Single code 

do a lot of research about the various therapies that were available 

to him on the internet, and get some insights into what the risks 

might be in the post operative period.  So he’s very high functioning 

intelligent man, he’s actually a retired engineer, and whilst he’s, 

stating the obvious here, he’s not pleased about being quadriplegic 

he finds a lot in his life that he finds worth living for and that while in 

many respects, his health is almost measures potentially not good, 

he values the independence that he is able to maintain and there are 

many things that he enjoys that his current health situation does not 

prevent him from doing, such as eating out, interacting with his 

friends and family, going on the internet, reading, watching movies, a 

lot of the things that most people would rank as valuable and 

enjoyable.  So having an understanding of his current status is really 

important because if he said his current QoL in terms of the way his 

health affects it, was intolerable, or borderline in terms of 

acceptability to him, that would certainly influence the discussion I 

had with him about the advisability of surgery and how one would 

of the info change? High cognitively 

functioning, able to research options & 

post op risks– how does this info get 

used in DM? 

 

Intellect highly valued, professional 

background – able to relate to pt 

more? Changed from limited function 

to high functioning - ? influence of 

cognition/intelligence on drs perception 

of pt. 

Pt dissatisfied with physical limitations 

but found purpose in other aspects of 

life 

 

Value of independence and autonomy 

by pt and? dr 

 

Cognition 

(valuing) 

Level of 

Trust of report 

Pre-morbid 

 

Intellect (value) of 

pt, of dr 

Cognition 

Intelligence 

Satisfaction QoL 

Dissatisfaction 

Purpose 

 

Independence 

Autonomy – pt/dr 
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Transcript text Open coding Single code 

deal with the consequences if things went badly, on the basis that if 

he felt that he had hit a limit in terms of the health related impacts on 

his QoL now then I would be reluctant to recommend surgery given 

there is actually a very high chance of postoperative complications 

and a high risk of further diminution of his health and if his advice to 

me was he really doesn’t enjoy things at the moment then I would be 

counselling him to maybe not have surgery. 

Current health state doesn’t limit 

enjoyment of life, able to socialise, go 

out, use his intellect that most in 

society would value and enjoy. 

Individual opinion versus the collective 

ie the societal impremarta 

 

Understanding current HRQol highly 

important – influences discussion. 

If pt reports a poor/unacceptable QoL 

this influences drs advice of treatment 

options and decisions if post op 

outcome poor. 

 

Practice wisdom makes them 

better??? 

Risk of poor outcomes 

Enjoyment 

Socialise 

Intellect 

Society 

Individual 

 

 

Understanding 

QoL – Current, 

Poor, 

Unacceptable 

Drs advice 

Treatment 

options 

Practice wisdom 

Risk of outcomes 
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The first blank column was used to record the initial phases of data 

analysis – open coding.  This process entails a word by word, line by line 

analysis of the transcript to open up the data and code it into as many 

categories as possible (Grbich, 2013; Green & Thorogood, 2009).  This 

involves questioning the data to identify all possible meanings of the data 

(Grbich, 2013; Liamputtong, 2009).  The second column was used to 

reduce the data to a single word or code that represented a concept 

relevant to that section of the transcript (Table 4-2).  These concepts 

allowed for comparison within and between analyses from each transcript.  

This is referred to as ‘constant comparison’ where the researcher is 

looking for patterns in the data by comparing incidents and categories and 

considering the underlying concepts (Liamputtong, 2010).  The codes from 

the second column were further explored through comparing ‘data with 

data, data with codes, codes with categories, category with category, 

category with concept’ (Charmaz & Henwood, 2008).  This process was 

assisted through the use mind mapping computer software (iMind Map™ 

Version 7, Think Buzzan, United Kingdom), which acted as a visual aid to 

schematically display the data to facilitate linking and selecting of 

categories.  An excerpt example from the mind map that was created is 

provided in Figure 4-1. 
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Figure 4-1   Example excerpt from mind map used for comparison between categories across informant responses  
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The decision was made not to used axial coding on the basis that is has 

been critiqued as a Straussian approach that searches for an objective or 

single correct answer to Grounded Theory (Grbich, 2013; Green & 

Thorogood, 2009) whereas a constructivist approach where multiple 

realities exist was adopted.  Aspects of a more contemporary approach to 

Grounded Theory were chosen for this study as previously explained.  

Glaser and Charmaz do not agree with axial coding as they consider that it 

‘forces’ categories from the data rather than allowing categories to 

‘emerge’ from the data (Liamputtong, 2009).  Instead Charmaz suggests 

that the researcher ‘constructs emergent concepts from the data through 

their interactions and interpretations’ (Charmaz, 2006; Liamputtong, 2009).   

The final stages of data analysis moved toward a ‘selective phase’ or 

referred to by Charmaz (2008) as ‘focused coding’ where categories are 

integrated and better defined (Liamputtong, 2010) and essentially explain 

what is going on (Green & Thorogood, 2009).  

4.3 Results 

Six interviews were conducted between October-November 2011. The 

participants represented varying levels of seniority and experience.  As a 

group they had a mean of 16 years (range 8-19.5) critical care experience 

and a mean of 9.7 years (range 3-17) as critical care consultants.  All 

participants had worked in both the private and public health sectors.  A 

majority (5/6, 83%) had practiced overseas, in developed health care 

systems. 

Overview of main findings 

The main finding that emerged from the data was that decision-making by 

intensive care consultants involves conceptualization of a subjective 

construct (HRQoL) in the uncertain and complex world of intensive care.  

The complexity of the information sought and gained, led to a risk of a 

“spectacularly imperfect” decision-making process. 
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Their decision making process was an evolving and layered process that 

occurred over time throughout contact with the individual patient and their 

family.  Within this evolving process there are episodes of clustered 

intensity that occur at key time points in the patient’s journey - admission 

to intensive care, information gathering about the patient by the consultant 

and establishing their treatment preferences, setting a subsequent 

treatment course during the period of illness and the outcome from critical 

illness and achieving a satisfactory future health state.  

The consultants used multiple sources of data to construct their 

understanding of the patient’s premorbid HRQoL and future health state 

preferences and valued the patient voice highly although this was often 

difficult to ascertain directly from the patient due to the ICU environment. 

As more information emerges over the patient’s journey, this information 

contributes to a layered understanding of the patient.  HRQoL was 

prioritized highly by consultants within their decision making despite the 

complexity of assessing and evaluating HRQoL.   

Certain domains of HRQoL were more important than others - the 

premorbid HRQoL state and the cognitive functioning of the patient. Within 

this complex environment, the physicians make life and death decisions 

often in a situation where they do not always trust the information provided.  

In the end, this can result in the physicians making these decisions for the 

patient which is not consistent with the ideal model of shared decision-

making.   

The following three major themes emerged from the data and will be 

further expanded upon:  

- The multi-dimensionality of HRQoL 

- The prioritisation of HRQoL within decision-making 

- The role of the physician in decision-making  
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These themes are discussed in depth following and further illustrative 

themes and supporting quotes are provided in Table 4-3. 

Theme 1 – Multidimensionality of HRQoL 

Participants viewed HRQoL as a complex construct that was multi-

dimensional.  It was reported to be difficult to convey, understand, 

estimate and ultimately accept as accurate due to its subjective nature.   

Subjectivity and complexity 

There was significant diversity in how HRQoL was perceived, valued and 

understood whether that be the physician receiving the information, the 

family reporting on behalf of the patient or the patient themselves 

providing their own subjective account.  Conveying HRQoL information in 

the ICU environment was considered to be subjective and complex due to 

the variation amongst individuals as described here: 

 “…it’s a complex measure because; QoL is difficult to 

estimate…there are 1, 2, 3 or 4 subjective steps that make it a 

little bit tricky to understand and to feel that it is particularly 

robust”.  Participant 1   

The participants often described the patient as the best person to provide 

an account of their HRQoL, attributing value to the patient voice or 

perspective:  

 “I think the most important thing to realise is the assessment 

of that concept is subjective and the best person to give that 

assessment is the patient”.  Participant 2 

“QoL can be as the person’s QoL it is, perceives it, then as 

others perceive their QoL… And what’s acceptable would be 

a very broad spectrum both from particularly an individual’s 

own perception of their QoL… and probably similarly broad 
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from the surrogate… providing the information.”  Participant 

3  

It can be seen that the consultants tried to attend to the patient’s pre-

morbid state and preferences about future HQoL if at all possible.  Proxies 

commonly conveyed HRQoL information on behalf of the patient and the 

participants were clearly aware of the limitations of this approach.  The 

following quotes recognise HRQoL as a subjective concept.  HRQoL 

should be specific to the individual although the limits of acceptability for 

different HRQoL states and how it may be perceived can vary between 

individuals as explained by the following quotes representing the majority’s 

view: 

 “Sometimes we rely on others to speak on behalf of the 

patients ….we are reliant on family members and that may 

not be a valid representation of the individual’s own sense of 

their QoL.” Participant 3 

 “…And what’s acceptable would be a very broad spectrum 

both from an individual’s own perception of their QoL… and 

probably similarly broad from the surrogate… providing the 

information.”  Participant 3 

 “I frequently try and understand from families, or if possible 

from patients…a sense of what the person’s HRQoL was like 

premorbidly….. what their preferences and values were 

regarding HRQoL afterwards as well.” Participant 4 

Due to the reliance on proxy information, this was acknowledged 

contributing to the complexity and subjectivity of evaluating QoL.  The 

following quotes demonstrate the participants search for the truth and their 

ambivalence about the accuracy of the information.  

 “I try and understand from families,…a sense of what the 

person’s HRQoL was like pre-morbidly…..what their preferences 
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and values were regarding HRQoL afterwards as well.”  

Participant 4   

 “…that whilst not to imply one is hesitant to believe or accept 

what is explained, that it ought to be done with reflection as to the 

plausibility of the statements and also whether they can be 

corroborated by others who are in a position to know ….”  

Participant 4  

 “…you don’t want to call them liars, but at the same time you 

have to reconcile two competing truths or things that are 

being represented as the truth.” Participant 2 

The influence proxies’ own preferences had on their reporting of the 

patients’ HRQoL and wishes due to their shared emotional connection was 

identified as an important issue.  Participants acknowledged difficulty of 

obtaining information in this way. It was recognised as challenging to 

obtain an independent or ‘unbiased’ perspective.  Potential points of 

decisional conflict were seen, as explained by the following participants:  

 “It is very difficult for families to then tell you what the patient 

preferences are, they tend to tell you what they think the patient 

ought to do, not what the patient would want to do if he or she 

were sitting in a chair next to us telling us ...So it is very 

complicated.  And so all of these judgements are spectacularly 

imperfect, but there is no substitute, if there was one, we would 

be using it.” Participant 1. 

 “…even within relatives there’s often a significant spectrum 

or potential for disagreement between the carers and those 

that are not residing with the patient as well.” Participant 4 
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Another suggested:  

 “If you struggle to be able to communicate (with the family) 

about the distinction between their views and reporting the views 

of the patient’s then it can get confusing for people”. Participant 

5   

This provides further insight into the complexities of evaluating and 

understanding a patient’s HRQoL.  The absence of alternatives in clinical 

decision-making in the intensive care setting was frequently recognised.  

The gleaned information is ultimately used by physicians to assist them in 

making clinical judgements and patient care decisions. 

Theme 2 – The prioritisation of HRQoL within decision-making 

Participants were asked about how they prioritised the patient’s HRQoL 

over time (health care trajectory).  Responses were categorised into the 

following health care trajectories: pre-morbid HRQoL (prior to ICU), their 

current HRQoL (whilst in the ICU) and their future HRQoL (following ICU).  

This section describes how the participants used HRQoL information to 

inform their decision-making and its contribution to care.  One participant 

summarises thus: “It’s a factor we look towards… in terms of deciding 

whether patients are suitable for ICU and if they are suitable, whether they 

receive certain treatments or not.” Participant 6.  

Prioritising the different HRQoL states across time 

Premorbid HRQoL state 

Establishing the patient’s premorbid HRQoL was considered important by 

all of the participants as it provides a picture of the patient’s health state 

relevant to their daily life. When compared with current and future HRQoL, 

the majority of participants (4/6, 67%) viewed pre-morbid HRQoL as the 

most important health state in informing decision-making.  Participants 

used pre-morbid HRQoL to assist them in defining the level of care and 
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used it as a goal of therapy to help them decide what they considered 

most appropriate to offer to the individual, that was aligned with patient 

preferences.  It also helped the participants to decide firstly whether it is 

appropriate to consider a patient for admission to intensive care as the 

following respondents illustrate: 

 “…that’s the best we can hope for if they get better from 

their acute illness.  So I think it is a very reasonable 

question to ask yourself, what am I going to return this 

person to after maybe 2-3 weeks of acute illness, and 

how valuable is that to them, and to their family I think that 

is really important.” Participant 1 

 “I think it (premorbid HRQoL) is often a very important 

consideration as to whether a patient is appropriate for 

admission… having an understanding of a person’s health 

status and the impact of that on their day to day living...” 

Participant 4 

It can be seen that the participants gave consideration to the impact a 

period of acute illness and intensive care therapy may have on the patient 

and the relativity of this to the patient’s normal or premorbid health state.  

Secondly participants used premorbid HRQoL to assist them in defining 

the level of care they consider most appropriate to offer to the individual 

patient that is aligned with patient preferences.   

“I think there are certainly situations where I think as a doctor 

one has to decide on the appropriateness of what 

can/should be offered and from the realm of things that are 

being offered I think the patient then has to make choices 

about what is acceptable amongst the spectrum of things on 

offer.” Participant 4 
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This gives some insight into the cognitive processing and continued 

evaluation that the participants undertake as they make their assessment 

of the patient to then set the level of care to deliver.  The majority of 

participants spoke about the patient’s premorbid state and mainly 

prioritised this as the state that they would give the most weighting to, as 

this is the state that a patient can be expected to most likely return to.   

“I would probably put more weight on premorbid function 

compared to likely prognosis and function post recovery…” 

Participant 3 

The participants also noted the practicality issues of exploring a patient’s 

premorbid state and whilst many of them felt it was important for most 

patients admitted to intensive care, although it is not always possible to 

investigate and it is largely based upon the role that intensive care has in 

the management of the patient.  For example, if the patient is only 

expected to be in the ICU for a short period of time and ICU’s role is 

considered as limited, premorbid HRQoL may not be as important to 

explore compared to patients who are expected to be in the ICU for a 

prolonged period of time as the following participants highlight: 

“Practically it’s more important for some patients than others, 

depending on the admission and the likely history of that 

admission.” Participant 3 

The patient’s health state during their admission to the ICU was also 

factored into the participants decision-making and is explained further. 

The current HRQoL state in the ICU 

Overall the participants did not consider the patients’ HRQoL in ICU as 

important in their decision-making.  Rather, the participants generally 

accepted the period of suffering during critical illness whilst undesirable, 

was inevitable. One participant suggested intensivists generally look 

beyond the patients’ immediate health state to the ‘bigger picture’ in order 
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to deliver care that achieves the end goal of returning the patient to their 

best possible health state. One participant explained the collective view:  

“… the intention is to cure and assist and if the cost of that is 

some inevitable burden of pain, distress, anxiety and suffering 

then we do our best to ameliorate … but we accept that it is 

worthwhile if the patient has a good outcome.” Participant 4 

However, if anticipated survival or HRQoL was expected to be poor, the 

acceptability of the immediate period of suffering was called into question.  

At these times, the patient’s current health state within the ICU became 

more highly prioritised within their decision-making:  

“…if we take the view based on our understanding of pre-morbid 

level of function and post morbid or post ICU outcomes… we 

become far less tolerant of that suffering and I think it then begins 

to very much under those sorts of circumstances be factored into 

our decision-making process.” Participant 4   

This emphasises that the use of pre-morbid health information becomes 

even more important in high stakes decision-making as it is used to help 

predict future outcomes and helps to navigate clinical decisions in real 

time.   

Future HRQoL 

Future HRQoL was also considered an important aspect of decision 

making but was inter related with premorbid HRQoL.  In predicting future 

HRQoL the participants use the patients’ premorbid health state to inform 

their prognostications.  The ideal future HRQoL is essential to decision 

making as it drives treatment and helps to set goals of treatment as one of 

the participants reinforces what was previously said: 

“In predicting what’s going to happen you look at what they were 

doing before… usually the acute illness, well the acute illness 
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can never deliver a person better than they were before.” 

Participant 1 

One participant cautioned that predicting future outcomes can be 

challenging particularly when intensivists can potentially influence outcome 

by saying:  

“… there is a lot of received wisdom about prognostication that 

can’t be evidence-based because those things become self-

fulfilling prophecies ...”  Participant 3  

This draws attention to the influence and role the physician has in the 

decision-making process, particularly when predicting outcomes and 

making dynamic clinical decisions in real time.  

Prioritising the different components of HRQoL 

The participants were asked to discuss what components of HRQoL were 

most important in their decision-making.  All the participants ranked the 

patient’s cognitive capacity as the most important aspect of a patient’s 

HRQoL.  Cognition was prioritised most highly within their subsequent 

clinical decision-making as one participant summarised  this collective 

view by saying: ‘Cognition is king’ (Participant 1).  Other illustrative quotes 

are provided in Table 4-1.   Participants viewed cognition as a source of 

meaning, contentment, quality of life and independence. Patient cognition 

was considered important by giving meaning to a person’s life even in the 

presence of physical disability and this participant went on to say:  

“I prioritise cognitive function because ultimately that can be a 

source of contentment or meaning even to people who have very 

severe disability…” Participant 1.  

Cognition was also viewed as equivalent to the degree of quality of life that 

a patient was likely to experience.   This perspective of cognition was 

related to the level of independence or dependence that would be 
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expected for that individual patient whether they had good or poor 

cognition. The participants acknowledged that their views were related to 

their own values and potentially influenced their judgements as the 

following participants highlighted:  

“…if you have someone who is physically able but profoundly 

cognitively disabled from Alzheimers disease then I would say 

that the QoL of their life is poor.  But of course these are 

judgements and they come with a value system behind them…” 

Participant 1. 

“…we assume that quality generally equates with independence, 

rightly or wrongly, and certainly that we perhaps use 

independence therefore as a measure of quality and we make an 

assumption that someone who is highly dependent maybe has, 

or probably does have a lesser quality of life, I suspect that is 

reasonably valid most of the time…” Participant 4.   

The participants also discussed how they use information regarding 

patient cognition within their decision-making.  They expressed concerns 

and hesitation about delivering ICU therapy to patients who had significant 

existing cognitive incapacitation.  This could be understood in the context 

of the participants viewing cognition as a source of meaning, contentment, 

quality of life and independence as one participant explained:  

“… in a patient with very significant and or progressive cognitive 

decline, I would view as a relative contraindication in most 

circumstances although not absolute.  And I think my behaviours 

in that respect would be fairly similar to my peers…” Participant 4   

One participant provided the insight that this view may be related to the 

patient’s inability to advocate for themselves or to make their wishes 

known to their families as those who would most likely be in a position to 
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advocate for them.  This participant also describes how cognition is 

prioritised in relation to physical function within clinical decision making. 

“So I think physical disability is very important but intellectual 

disability, cognition is very important.  Now I think if you have 

neither of these then I feel much more strongly that a more 

limited approach should be taken in terms of aggressiveness 

of medical treatments but I would place having intellectual 

function as more important than physical function I think if you 

had good physical function but you were severely intellectually 

disabled, my view would be that its less appropriate to 

intervene aggressively with burdensome medical treatment as 

opposed to someone who is intellectually intact and physically 

disabled and is able to advocate themselves or their families 

understand what they would or would not. Participant 3 

These quotes demonstrate that consideration is given to the burden 

associated with receiving intensive care therapy and the degree of 

therapy, which may be offered.  Consideration is also given to the 

appropriateness of imposing this therapy on those who cannot speak for 

themselves to express their views.  This has implications for when these 

patients are admitted to the ICU often at a time of acute stress and duress 

for both patient and family.  Therefore it may be important that these 

issues are considered in advance of acute illness, for example making 

advanced care plans in the community with a primary health general 

practitioner where such decisions are not pressured and may be 

considered in their entirety. 

Compared to cognition, physical function was less important in the 

physicians’ clinical decision-making as the one participant explained: 

“…physical function in isolation is prioritised relatively low because I think 

what it means to different people is very different.” Participant 2.  However, 

the participants represented that physical function was easier to measure, 

report, understand and able to be objectively discussed.  Participants 
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considered the patient’s physical capacity another facet of HRQoL, and 

they used this as a marker of independence or dependence (Table 4-3).  

Two participants explained the majority view:  

 “I believe that there are activities physical performance 

indicators that are pretty close to being objective- like can you 

wash yourself, can you walk 100m in 1 min or can you walk 

600m in 6mins, or can you go to the toilet independently, can you 

feed yourself and all of those things which can be assessed 

reasonably objectively.” Participant 1   

“I conceptualise it in the independence the physical function 

generates for the patient so what they can actually do for 

themselves… So can you ambulate? If you can, how far?  Do 

you experience difficulties in doing so?  Are you able to attend 

to personal activities of daily living?  Can you dress yourself, 

shower yourself, do the housework, cook, feed yourself?” 

Participant 4 

Physical function could also be described in language that was 

“intuitively accessible” to both patients and their families reporting 

the information and for the intensivists receiving the information.  As 

this information is more easily reportable and understandable, it 

may be perceived as more reliable and consultants place more trust 

in this information compared to the more subjective 

conceptualisation of QoL.   

 “And I think rightly or wrongly most doctors perceive them as 

reasonably reliable and that we all I think have some kind of 

correlation between those kinds of responses and what we 

might predict subsequently.” Participant 4 

This more objective way of describing a patient’s premorbid physical state 

and how it contributes to their level of independence may be more heavily 
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relied upon by participants to predict the future outcomes of patients 

following ICU. 

Theme 3 – The role of the physician in decision-making  

The participants acknowledged the direct and indirect influences on their 

decision-making.  One of the more notable influencers that the consultants 

referred to was the influence of self and their prior experiences in the 

decision-making process.  At a more superficial level, these factors 

included education and clinical experience in varied health settings as one 

participant represented:  

 “I think the threshold of where you set the bar for how 

aggressive you’re going to be, the bar being the barrier you 

have to get over to get into intensive care is very different in 

different health care systems….” Participant 2. 

This participant went on to give a specific example of their practice which 

highlights some of the broader issues that influence physician decision-

making - the health care context in which they practice (a resource poor 

setting compared to a resource rich setting), the influence of peers and the 

influence of society on their decision-making as highlighted by the 

following quote: 

 “…the intensivist just stopped me on the second sentence 

and said ‘well she’s on home oxygen, we’re not taking her’, 

‘but, but she’s got a good QoL’ ‘no, we’re not taking her’ and 

that was that and that was acceptable in that health care 

system and the patient accepted it because the whole societal 

expectation around what would happen, had grown up in that 

culture where that was acceptable.”  Participant 2 

This illustrates the expectations that patients might have as consumers of 

health care that are influenced more broadly by society.  The physician 

appeared to consider this within their decision-making in conjunction with 
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what their peers might consider to be ‘good medical practice’.  These 

concepts will be described in more detail in the following section. 

The influence of self 

All of the participants acknowledged the effect they had as an individual on 

decision-making with one participant highlighting the following factors:  

“my life experience, my education, my upbringing, all the kind of 

things that influence the person I am and of course my clinical 

experience” Participant 1 

Clinical experience in particular, taught the participants to be more 

cautious in their practice over time and all spoke about a greater 

uncertainty in their ability to predict outcomes. One participant said: “I have 

become more conservative, I think that I take more time, I’m more 

cautious…” (Participant 1), with another saying: “I think I realise that I’m 

less good at prognosticating with time.” Participant 6. 

Prognostication was not always straightforward: “I think there are a lot of 

grey areas” (Participant 6).  Another participant said: “I think with 

experience you also recognise your limitations in making predictions as 

well and whereas you may have seen things as pretty black and white.”  

(Participant 5).  These quotes acknowledge the uncertainty of decision-

making in critical care, the variation in patient outcomes and learning ‘on 

the job’. The same participant went onto explain:  

“…you’ve hopefully learnt from your mistakes of pushing on and 

treating someone who doesn’t end up making a good recovery or 

you were prepared to pull out on someone and then they 

recovered better than you anticipated.” Participant 5 
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This was emphasised by another participant who said:  

“….as you progress through your career you see more and more 

instances where prediction can be wrong, but then you also have 

the experience of doing more and more things to people without 

a good outcome”. Participant 3 

This recognises the uncertainty the participants felt in their predictions and 

that complacency and confidence did not increase with time and 

experience. 

The influence of peers  

Physicians described the importance of practicing in a manner similar to 

peers as they viewed this as representing societal and cultural values.  All 

participants considered their group as similar in the way they practice with 

few extreme views that is summarised by the following quotes: 

“I think that we are a pretty homogenised group I don’t think 

that there’s major extremes, amongst the spectrum of opinion 

and practice, I don’t think there are major extremes, and I 

think my opinions and overall approach would be probably 

middle of the road” Participant 4. 

Although ‘middle of the road’ was not defined, there was a sense of 

necessity and safety to practice in this conceptual space as this was 

ultimately what society terms “good medicine”.  Practicing at extreme ends 

of the spectrum, particularly in sensitive matters such as end of life care, 

could be isolating and expose an individual to criticism for not being 

representative of wider societal or cultural views. One participant 

explained the necessity summarising the collective view:  

“I think you’ve got to practice in a manner similar to your peers or 

at least within one confidence interval of your peers or you’re not 
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practicing what your society considers good medicine.” 

Participant 2. 

This quote highlights that clinical decisions are not made in isolation, but 

for these participants were linked to what they view as society’s values, 

although what these values are is not easy to ascertain.  This quote also 

raises the concept of the complexities associated with the cost of providing 

health care and the associated value judgements that this entails.  Where 

their peers set their practice is a way the individual physician obtains a 

standard of practice of what might be acceptable by the wider community.  

Therefore in essence, other ICU physicians are the proxy for ‘societal’ 

values as the following participant emphasised:  

“Probably in intensive care more than anywhere else we’re 

obliged to reflect the values of the society that we work within, 

because it’s that society that pays for all of this …you can’t go 

around and ask people on the street, I think you get an 

appreciation of that by where your colleagues set the bar.” 

Participant 2.   

These quotes allude to the societal expectations and cultural pressures 

that the participants considered in their decision-making which essentially 

framed their decision-making as defined by their peers.   

The participants also spoke about benchmarking their practice against 

peers to achieve socially acceptable practice. This was attributed to time 

working together and through reflective conversations shaping their 

decision-making and practice.  One participant explained:  

“...working together for a long time then discussing situations 

time and time again so you are actually calibrating one another.  

So you move to the middle, you have a discussion, and see 

what a colleague whom you respect says, which is different 

from your perspective, and you think maybe my perspective is 
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not quite right and then you move to the middle, and the other 

person listens to you and moves to the middle…” Participant 1.   

This quote emphasises the iterative pattern that the participants 

appear to undertake to peer-review and calibrate their decision-making 

and practice and that discussion with peers is used as a powerful tool 

to achieve similarities in practice.   

The influence of ‘society’ 

The concept of the physicians’ role within society and as representatives 

of society were further explored by several participants. Participants 

referred to their position as one “entrusted” to them by society because of 

their specialist knowledge and training.  Clinical decisions were ultimately 

value judgements and a number of the participants viewed themselves as 

the best person to make these judgements:   

“…it’s a judgement about how much one should do for how long 

to achieve what?  But we are entrusted by the community to 

make to those judgements, we have to.  Because the community 

doesn’t know what a dose of noradrenaline means or what renal 

replacement therapy is.”   Participant 1. 

“…the people with the specialist knowledge and experience and 

responsibility for managing the resources we have to make 

recommendations and decide what is reasonable and that is a 

judgement someone has got to make and we ought to make it…” 

Participant 4 

The ICU physicians described their sense of responsibility associated with 

possessing specialist knowledge.  This knowledge was used to direct care, 

provide leadership and make recommendations to the family about what 

might be the best decision to make and what course of action should be 

taken.  The consultants also describe the way they might use prediction of 

outcome in their decision-making and the resources required to achieve 
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certain outcomes.  The following quote highlights the “spectacularly 

imperfect” nature of the clinical decision-making process: 

“So you don’t go to the mechanic and come up with a car 

that doesn’t work and the mechanic says so what would you 

like me to do?  You know, it doesn’t work that way, the 

mechanic needs to tell you what they think they should do…  

what it is that’s wrong and what it means and what the 

likelihood is that it can be fixed, and what it requires, and 

what the likely outcome will be and then a decision is made.  

Again spectacularly imperfect.” Participant 1 

These notions could be viewed as falling within a paternalistic framework, 

although the participants are ultimately responsible for the allocation and 

oversight of ICU resources.  Despite the value that is given to patient voice, 

the following participant questions how influential patient voice really can 

be in the decision-making process giving the competing tensions that the 

physicians must weigh up and balance.  Participants also spoke about the 

necessity for value judgements to be made as the following participants 

reflected on this by saying:  

“And how much does the individual get to choose when there’s 

actually a limited resource and there’s the issue of equity, there’s 

autonomy for the individual but there’s the justice requirement 

that other people also have access to health care.” Participant 3. 

“…they are value judgements that someone has to make.  If you 

don’t make them, one of your colleagues will make them, if one 

of your colleagues will not make them another doctor will make 

them, if another doc won’t make them, the family will make them, 

the patient is typically not in a position to make them although 

occasionally they are although typically they are not.  And all of 

those decisions whoever makes them will be equally imperfect.” 

Participant 1 
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This could be interpreted as the ICU physicians viewing themselves as 

central to the decision-making process. Value systems may be inherent to 

the physician however the subsequent judgments may be more of a 

learned process influenced by time and experience. 

The physicians also spoke about other aspects of their value judgments, 

such as cost and the use of resources, as an important aspect of providing 

intensive care therapy. Many of the participants referred to intensive care 

treatment as “invasive and burdensome”.  Some participants expressed a 

sense of discomfort at the application of this “burdensome treatment” 

particularly as medical technologies continue to advance.  There was a 

reference to futile and costly care without necessarily achieving a 

satisfactory patient outcome or the best possible HRQoL. This was a 

source of conflict for the participants:  

“And it’s very challenging because firstly we’re doing things to 

people that ultimately isn’t necessarily consistent with what they 

want if they understood what the likely outcomes would be it’s 

very wasteful in terms of resources... but there seems to be this 

inexorable tide of being more and more aggressive and 

interventional with what we do and it perturbs me greatly and one 

feels caught up in the tide….” (Participant 3).   

“I think we spend more and more and achieve less and less in 

intensive care in a lot of cases.” (Participant 2) 

“…the other thing that is important – if I do all that what is their 

life expectancy and what kind of life will they have?  If it is a 

short life they will have between their potential recovery from 

ICU and their demise, because again if you have an 85 year old 

person with multiple comorbidities who will now be on dialysis 

and who has metastatic cancer, and is likely to die in the next 3 

months you would have to ask yourself what you are really trying 

to achieve.” (Participant 1) 
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“…the appropriateness, for want of a better word, of applying or 

deploying invasive and potentially burdensome therapies on 

increasingly elderly and complex patients”. (Participant 5).   

It can be seen that the participants viewed delivering intensive care 

therapy as costly, not just a financial cost to society, but also at an 

individual patient cost with the burden of illness and invasive treatment.  

The participants appeared concerned that the delivery of therapy is in 

accordance with patient preferences, that there is not unnecessary 

treatment burden, and that wastage of important resources is minimised.  

Whilst the participants previously explained prioritisation of the patient’s 

‘current’ health state during ICU as low, it was clear that they became 

concerned when the future is doubtful and the patient undergoes 

unnecessary suffering. 

The participants also alluded to differences in the perception of futile care 

amongst medical professionals. This was a source of conflict as one 

participant explained: 

 “…you can push back... ineffectively at times, but it doesn’t 

actually help one personally because you can create animosity… 

potential disharmony between you and that individual…” 

(Participant 2).   

This quote also emphasises the participants’ sense of social pressure to 

provide intensive care which they may have otherwise considered futile.  

Another participant explained the pressures they observed:  

“… (ICU physicians may provide) a trial of treatment knowing that 

it’s extremely unlikely that treatment is not going to work but they 

will still do that for a number of reasons including working with 

colleagues…” (Participant 5).  
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These quotes draw attention to the complexity of decision-making and the 

internal and external pressures and influencers of working within a health 

care team, working within the confines of the health care system and 

practicing in a manner that is aligned with their peers and societal values. 

4.4 Discussion 

This qualitative study describes the complex nature of clinical decision-

making in the ICU environment when evaluating, conveying, 

understanding and responding to patient HRQoL.  It provides a unique 

perspective into the conceptualisation and utilisation of premorbid and 

predicted future HRQoL in critical care that differs from the more 

commonly reported outcomes using quantitative methodology as decribed 

in Chapter 2.   This study outlines the human factors and the complexities 

and intricacies that are involved when ICU physicians evaluate this 

construct.  It also emphasises the importance of HRQoL in decision-

making and the delivery of intensive care to patients. It is consistent with 

previous studies reporting that both patients and physicians incorporate 

future HRQoL and functional status into their treatment decisions (Cook et 

al., 2003; Lloyd et al., 2004; Sinuff et al., 2004).   

It was evident the participants valued patient voice and wanted to prioritise 

it within their decision-making.  However, they were challenged in gaining 

an understanding of the patient’s HRQoL and treatment preferences, often 

relying on proxy representation. This reliance is a common occurrence in 

critical care as often there is no alternative (Chaboyer, Foster, & Creamer, 

2002).  The participants described their reservations and, at times, lack of 

confidence in proxy report of patient HRQoL.  Previous research has found 

variability in the accuracy of proxy reporting of HRQoL compared to 

patients with some studies reporting high agreement (Elliott, Lazarus, & 

Leeder, 2006; Hofhuis, Hautvast, Schrijvers, & Bakker, 2003) and others 

poor agreement (Gifford, Husain, Dinglas, Colantuoni, & Needham, 2010; 

Rogers, Ridley, Chrispin, Scotton, & Lloyd, 1997).  Proxies have been 

reported as having greater reliability in describing the physical aspects of 
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HRQoL rather than its mental health components (Capuzzo, Grasselli, 

Carrer, Gritti, & Alvisi, 2000; Chaboyer et al., 2002; Hofhuis et al., 2003).  

This was confirmed in the current study where participants described the 

lexicon for physical function as often more objective, easier to report and 

to understand for proxy and physician.   

Given the value placed upon patient voice in decision-making in this study, 

it is important to consider ways this could be more accurately portrayed.  

Advanced directives are tools that theoretically represent patient 

perspective however, the comprehensive Study to Understand Prognoses 

and Preferences for Outcomes and Risks of Treatment (SUPPORT) found 

advanced directives did not enhance physician-patient communication or 

decision-making about ICU care (Teno et al., 1997).  This large body of 

work documented that physicians and surrogates were unaware of 

seriously ill patients’ preferences and that care provided is often 

inconsistent with their preferences or prognoses.  The results from the 

current study are consistent with these findings.  We have shown there are 

other influential elements on decision making such as aligning with peers 

and equity and a lack of trust in proxy reports about patient preferences. 

This highlights other influencers in the interactions between patients, 

proxies and physicians and the challenges in communicating patient 

preferences within the intensive care setting. 

Shared decision-making encompasses the two essential elements of 

communication and respecting patient perspective.  Shared decision-

making is not always understood in the same way in all cases and may be 

considered as a continuum (Kon, 2010).  Leading international critical care 

organisations have recommended shared decision-making instead of strict 

patient autonomy or physician-led directed decision-making (Carlet, 2004).  

Additionally, studies have found that patients and their proxies differ in 

their preferences for shared decision-making (Wilkinson & Truog, 2013) 

with some proxies and patients preferring a shared decision-making 

approach whilst others prefer a more physician-led model (Degner & Sloan, 

1992; Heyland et al., 2003).  It is therefore important that physicians are 
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responsive to patient or proxy preferences for decision-making models.  

Physicians may adapt their approach between patients and from recurrent 

interactions with the same patient (Cook, 2001).  Whilst physicians in this 

study were not directly asked about shared decision-making, the findings 

indicated that the physicians valued patient autonomy and appeared to 

favour a shared decision-making model.  At times, following a shared 

decision-making model was clearly challenging.  This could be attributed 

to discord between finding a balance between patient or physician led 

decisions.  This balance of medical knowledge and social power in the 

physician-patient relationship has been acknowledged as tipped in favour 

of physicians (Makoul & Clayman, 2006).  In the current study, there was 

tension in the participants’ ability to balance patient preferences with the 

physician’s competing and over-arching intensive care departmental 

provision responsibilities about which the patients/proxies would be 

unaware.  Further consideration could be given to the concept of shared 

decision-making in this setting and the extent with which the physician is 

negotiating outcomes with the patient.  The addition of colleagues in the 

decision should also be considered. 

Ultimately the physicians perceived their role in decision-making to be 

important and pivotal.  Their specialist knowledge and training enabled 

them to make decisions not just for one individual patient, but for all 

patients which supports a more paternalistic decision-making model 

(Burke, 1980).  The physicians conceptualised making their decisions 

considering the provision and allocation of costly, limited intensive care 

resources and the underpinning of ethical and value judgements.  This 

tension inherently contributes to the variability between physicians in their 

decision-making.  Indeed, previous studies have shown inconsistency in 

decision-making in ICU with regard to value-laden and difficult issues such 

as end of life care.  Factors such as experience, place of training and 

specialty as frequently identified factors contribute to differences 

(Wilkinson & Truog, 2013).  The findings of this study may suggest that 

future HRQoL (as assessed by the physicians) may influence the degree 

of care provided.  Within the Australian health care setting, not all patients 
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will receive the spectrum of intensive care therapies available particularly if 

their prognosis is poor.  This does not mean they will not receive best 

practice but instead decisions are made regarding the appropriateness of 

which therapies to offer for an individual (value judgements).  These 

decisions appear to be influenced by the physician’s understanding of the 

patient’s HRQoL. 

The findings of this study showed consistency between physicians which 

could be due to similar training and experience in developed countries or 

in their workplace environment.  This may be an oversimplification of a 

complex issue. Intuitively, variability exists between physicians due to 

inherent variations in value systems between individuals and departmental 

cultures yet it is unknown whether physicians are calibrated to society.  

This is supported by research which indicates a clear perception that 

consultants vary in their threshold for limitation of life-sustaining treatment 

when other members of the ICU team (predominantly nurses) were 

interviewed (Larochelle, Rodriguez, Arnold, & Barnato, 2009).  Other 

research in the form of international survey (including Australia) has also 

found physician gender, age, religion and personal views to be 

significantly associated with experience of different types of end of life 

decisions (Lofmark et al., 2008).  Interestingly, whilst the physicians in the 

current study acknowledged there was a spectrum of decision-making, 

they all regarded themselves as practicing in a manner similar to their 

peers, commonly referred to as being “middle of the road”.  This is an 

example of departmental culture because it is unknown how truly “middle 

of the road” this group was compared with other groups.  This influence of 

physicians’ peers on individual physician decision-making and practice is a 

relatively novel finding and draws attention to other important issues which 

may be involved in high stakes decision-making such as social and 

cultural pressures and issues of safe practice (for both patient and 

physician).     

These findings may be unique to this physician group due to their years of 

practice together.  Replication of this evaluation process between ICU 
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practice groups could provide insight into possible different practice 

calibrations.  A measure of social cohesion within these practice groups 

would also be useful.  The physicians also viewed themselves as 

representatives for society in terms of determining what might be 

considered as acceptable medical practice.  Further studies could evaluate 

congruence of intensive care physician values with those of a general 

community sample. 

This study was limited by its single centre design.  Generalisability was 

limited by being conducted in a tertiary Australian ICU where patient 

outcomes may differ to that of other parts of the world (Bellomo, Stow, & 

Hart, 2007).  The number of participants was relatively small yet reflected 

the majority of ICU physicians on staff at the time of the study. Bias in 

interview and analysis may have occurred due to the interviewing 

investigator’s previous clinical relationships within the ICU. Regular cross-

referencing of analyses with an independent qualitative researcher (LR) 

aimed to limit this influence. 

This study has implications for practice by providing new insights into the 

complex nature of decision-making and communication within intensive 

care.  A very experienced physician group was documented to face many 

challenges throughout the decision-making process and their subsequent 

practice.  This has implications for succession planning, teaching and 

training of less-experienced physicians and sub-specialities where specific 

advanced communication skills and decision-making education may be 

required. Teaching a recommended model of shared decision-making to 

the interprofessional intensive care team may be beneficial and needs 

evaluation. Members of the multidisciplinary team often have 

comparatively more significant patient contact time and more detailed 

professional assessment than physicians regarding patient physical, 

cognitive and mental function, HRQoL and care preferences.  Utilisation of 

simulation and emulation as an educational delivery model for practical 

communication and attitudinal training lends itself to interprofessional 

collaboration and practice. 
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4.5 Conclusion 

In conclusion, ICU physicians conceptualise HRQoL as a multi-

dimensional and subjective construct, valuing it highly for patients admitted 

to intensive care.  HRQoL becomes most important in high stakes 

decision-making such as initiating invasive and burdensome therapies or 

when considering withdrawal of care. Patient voice (or proxy 

representation) was integral in establishing patient HRQoL and their health 

care preferences although information conveyed by proxies was 

skeptically viewed.  A shared decision-making model was favoured when 

establishing treatment preferences despite the complexities of 

communicating and understanding HRQoL.  However, a shared decision-

making model appeared challenging to follow, as there was a tension 

between listening to the patient and achieving a balance between 

physician-led decisions as demonstrated by the quotes.  There was a risk 

of falling into a paternalistic mode of decision-making based on unreliable 

data that was not necessarily trusted and there was a need for an expert 

to make decisions based on their expert knowledge. 

Chapters 2 and 3 have provided insights into the prediction of patient 

outcomes and how these outcomes are valued within the decision-making 

processes occurring within the ICU.  However, within Australia there is 

limited long-term follow-up data beyond one-year to describe actual patient 

outcomes.  The next chapter investigates this further. 
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Table 4-3   Illustrative quotes for major themes and subthemes 

Themes Sub-themes Quotes 

1. The multi-

dimensionality of 

HRQoL 

Subjectivity  (in 

assessment by patient, 

proxy and physician) 

“…what’s important to them rather than what’s important to me or anyone 

else…” Participant 5 

“… the assessment of that concept is subjective..” Participant 2 

“Sometimes we rely on others to speak on behalf of the patients, often 

individuals who haven’t been formally appointed, so already we are relying 

on not the individual’s own perception of their QoL…. As healthcare 

providers we often bring our own pre-conceptions to our interactions and 

assessments to what we perceive someone’s QoL to be….” Participant 3 

“…there is a judgement of how much of that QoL is health-related as 

opposed to the psychological constitution or make up of a) the person who 

reports it or b) the observer of the person in question.” Participant 1 
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Themes Sub-themes Quotes 

2. The prioritisation of 

HRQoL within 

decision-making 

Prioritising the different 

HRQoL states across 

times 

“I would probably put more weight on pre-morbid function compared to 

likely prognosis and function post recovery…” Participant 3 

“The pre-existing is very important for initiating therapy” Participant 6 

“the reason why I put during last is because while they are sick in ICU they 

are not going to feel particularly good and they might well become quite 

depressed…I would have to take into account how much the current 

illness was affecting their judgement and I would try to, if I believed that it 

was appropriate to try and encourage them to get through this difficult 

period” Participant 5 

“So the current in the ICU doesn’t matter at all virtually because they’re 

intubated, sedated, going through a period of severe illness and debility 

presumably because the intensivist has perceived them to have 

recoverable illness, so that matters not too much.” Participant 6 

“Understandably their current QoL is always deemed to be poor but 
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Themes Sub-themes Quotes 

hopefully only a temporary state.” Participant 3 

“…whether we withdraw life sustaining therapy it would be my anticipation 

of what their future QoL would be in the context of what their prior QoL 

has been…” Participant 6 

“So I think it is a very reasonable question to ask yourself, what am I going 

to return this person to after maybe 2-3 weeks of acute illness, and how 

valuable is that to them, and to their family I think that is really important.” 

Participant 1 
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Themes Sub-themes Quotes 

 Prioritisation the 

different components of 

HRQoL 

“I’d say cognitive function I’d rank higher….when there’s a cognitive 

impairment its more likely that I’m having to make a decision based on the 

patient’s best interests without them being able to have any input then and 

there”. Participant 5 

“…if they are cognitively significantly impaired I’m more likely not to make 

the decision to admit them in the first place, or if we do put significant 

limitations on how far we go.” Participant 5 

“…physical function in isolation is prioritised relatively low because I think 

what it means to different people is very different.” Participant 2 

“I conceptualise it in the independence the physical function generates for 

the patient so what they can actually do for themselves… So can you 

ambulate? If you can, how far?  Do you experience difficulties in doing so?  

Are you able to attend to personal activities of daily living?  Can you dress 

yourself, shower yourself, do the housework, cook, feed yourself?” 

Participant 4 
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Themes Sub-themes Quotes 

3. The role of the 

doctor in decision-

making 

The influence of self 

 

“I think as you develop, as all of us develop as consultants, if we’re being 

sensible, develop an understanding of where we feel comfortable 

practising…” Participant 2 

“I think as a junior registrar… I was, for want of a better word, relatively 

aggressive in terms of the advocating for withholding or withdrawal of 

therapy… as I’ve gotten older I appreciate that my perception of what a 

QoL is, is not the same as what someone else’s is, and it adjusts with 

time…”Participant 6 
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Themes Sub-themes Quotes 

 The influence of peers 

 

“…to set what are reasonable kind of practice is, so that you’re practicing 

consistently with your peers…My views would be mainstream there are 

some individuals not mainstream due to religious or strong beliefs but I 

would not consider myself to be an outlier.” Participant 3 

“…we mostly have a reasonably uniform pattern of behaviour that the 

changes standard deviation is not that great, I think though part of that is 

the working together for a long time and then discussing situations time 

and time again…” Participant 1 

And they would take with you know some variation but a pretty similar 

view and again you know, I think that’s partly the expression of our culture 

that is relatively a pragmatic culture with a utilitarian philosophy and a 

desire to maintain a middle of the road approach to things…..  I would say 

that likely I am in the middle, others might say otherwise.” Participant 1 

“…the majority of us are within the middle… Participant 2 
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Themes Sub-themes Quotes 

 Value judgments – the 

entrusted role 

 

“…you know it’s inevitable.  And you know there’s no point in pretending 

that we don’t (reflect the values of the community). Participant 1 

“…the balance between respect for patients’ autonomy and that of the 

surrogate decision makers versus what might be considered as more 

paternalistic considerations such as the people with the specialist 

knowledge and experience and responsibility for managing the resources 

we have to make recommendations and decide what is reasonable and 

that is a judgement…” Participant 4 

“…we’re obliged to reflect the values of the society that we work within..” 

Participant 2 

 



 

 

CHAPTER 5 LONGER-TERM OUTCOMES 

FOLLOWING CRITICAL CARE IN AUSTRALIA 

5.1 Introduction 

Within the past decade international attention has turned toward the 

quality of survival for both patient and family following intensive care, 

particularly in the longer-term (Elliott et al., 2014; Iwashyna, 2010; 

Needham et al., 2012).  However, there is a paucity of international data 

reporting the longer-term outcomes of critical care survivors beyond one 

year.  Further data are important to gather from other healthcare contexts 

in order to contribute to the global understanding of survivorship following 

critical care, particularly in an elderly general ICU cohort rather than 

specific subgroups reported in other studies such as ARDS (Herridge et al., 

2011) and sepsis (Cuthbertson et al., 2013).  Additionally, within Australia, 

there is no longitudinal data beyond one-year follow-up (Denehy et al., 

2013; Elliott et al., 2011).  Outcomes following critical care in Australia will 

contribute to the global picture of survivorship particularly as Australian 

outcomes may be different compared with other parts of the world 

(Bellomo, Stow, & Hart, 2007).   

The primary aims and hypotheses of this study were: 

1. To compare the four-five year physical function of Australian 

survivors of ICU with their one-year physical function and 

population normative data.  

Hypothesis 1: The four-five year physical function outcomes of 

Australian survivors would be comparable with their one-year 

physical function outcomes although would be substantially 

impaired compared to population normative data. 



Chapter 5  Longer-term Outcomes 

196  

2. To compare the four-five year HRQoL of Australian survivors of 

ICU with their baseline, one-year HRQoL and with population 

normative data. 

Hypothesis 2: The four-five year HRQoL outcomes of Australian 

survivors would improve from their baseline and one-year 

HRQoL scores and return to population normative scores in the 

longer-term. 

3. To investigate symptoms of anxiety, depression and PTSD in 

survivors and to compare to Australian population normative 

data (where available).  

Hypothesis 3: At four-five years, psychological morbidity in 

survivors would be highly prevalent and worse than the general 

Australian population (where data is available). 

The secondary aims and hypotheses of this study were: 

4. To investigate the long-term mortality rate 

Hypothesis 4: The long-term mortality rate would be 30%, 

comparable with other international five-year cohorts and most 

deaths would occur within the first year consistent with 

international reports. 

5. Investigate return to work status in ICU survivors four-five years 

following survivors’ ICU admission.  

Hypothesis 5: At four-five years, the majority of survivors would 

not have returned to work due to impaired health. 

6. Investigate the independent living status of survivors at four-five 

years 
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Hypothesis 6: The majority of survivors would return to 

independent living status although a small proportion would 

reside in nursing homes or supported accommodation. 

7. Investigate the need for an informal caregiver on discharge from 

hospital. 

Hypothesis 7: The majority of survivors would have required 

informal caregiver assistance on discharge from hospital 

5.2 Methods 

5.2.1 Study design, setting and participants 

This study was a prospective observational longitudinal study of a long-

stay cohort (ICU length of stay ≥ 5 days) of 150 participants previously 

enrolled in a randomised controlled trial (RCT) (Denehy et al., 2013).  The 

original RCT was conducted during 2007-2009, in a tertiary ICU in 

Melbourne, Australia and is detailed elsewhere (Denehy et al., 2013).  The 

current study followed up the RCT cohort at four to five years’ post-ICU 

discharge during 2012-2013.  As this was a follow-up study of the RCT, 

there were a fixed number of participants available to contact at 5 years.  

The institutional ethics committee approved this study (Appendix 5.1). All 

potential participants were identified from database records from the RCT 

and the survivors were invited to participate in this study and informed 

consent was obtained. The reporting of this study follows STROBE 

guidelines. 

5.2.2 Procedure 

From May 2012 until October 2013, all patients in the database were 

assessed for survival using hospital and primary-care practice records.  

This process was followed in order to reduce unnecessary contact and 

avoid undue distress to bereaved families.  If the patient was assessed to 

be alive by available means, a letter was posted to the participant 
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describing the study and inviting them to participate.  One week following 

the letter being sent, the participants were contacted and informed 

consent was gained over the phone. 

In an effort to reduce bias, participants were encouraged to attend the 

hospital where possible to complete their outcome measures with the 

assessor (KH).  This provided a standardised environment in which to 

perform the physical function outcome measures and questionnaires were 

completed with an in-person interview.  However, if the patients were not 

within travelling distances of the hospital (>1 hour car drive from hospital), 

the psychological questionnaires and other demographic details were 

completed by phone interview.  If the patients were within travelling 

distance (up to one hour car drive), but could not travel to the hospital, the 

assessor (KH) completed their measures with them at their home. 

5.2.3 Outcome measurement 

Baseline demographic data were collected as part of the RCT and detailed 

elsewhere (Denehy et al., 2013).  At longer-term follow-up; further 

demographic data was collected including independent living status and 

categorised as in Figure 5.1.  Employment status was collected as 

described in Chapter 2 and the need for informal caregiver assistance 

following hospital discharge was established at follow-up by patient self-

report.  



Chapter 5  Longer-term Outcomes 

199 

Independent living status of the participant was classified according to 

the following categories: 

a)  Home and independent with usual daily activities  

b)  Home requiring assistance with usual daily activities  

c)  Supportive accommodation (e.g. hostel, not own home)  

d)  Nursing home (e.g. requiring full nursing assistance with activities 

of daily living)  

Figure 5.1   Independent living status post ICU  

Physical function  

A range of validated outcome measures were used to evaluate the 

physical, HRQoL and psychological outcomes of survivors at long-term 

follow-up and is described in detail in Chapter 2.  In brief, physical function 

was measured at one year and four to five years using the Six Minute 

Walk Test and the Timed Up and Go Test.  In addition, at long-term follow-

up grip strength was assessed using hand held dynamometry. Health-

related quality of life was measured at baseline (as a “then test” where 

participants recall their premorbid or baseline HRQoL on awakening in 

ICU), one and four to five years using the same instruments - the Short 

Form-36 Questionnaire, Version 2 (SF-36v2) and the Assessment of 

Quality of Life (AQoL) questionnaire.  

Psychological outcomes 

Psychological outcomes of survivors were only measured at longer-term 

follow-up due to the increased interest in these measures at the time this 

nested study was designed.  The following outcome measures are 

described in detail in Chapter 2.  For this study at longer-term follow-up, 

symptoms of anxiety and depression were screened for using the Hospital 

Anxiety and Depression Scale (HADS) (Zigmond & Snaith, 1983).  In 

addition to the HADS subscale for depression, The Centre for 
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Epidemiological Studies-Depression Scale (CES-D) (Radloff, 1977) was 

also included to screen for depression as it is the only measure of 

depression that has been validated against clinician diagnoses of 

depression in the post-ICU setting (Davydow, Gifford, Desai, Bienvenu, & 

Needham, 2009).  Symptoms of post-traumatic stress disorder (PTSD) 

were screened using The Impact of Event Scale (IES) (Horowitz, Wilner, & 

Alvarez, 1979).   

5.2.4 Data analysis 

Data analysis was performed using SPSS™ for Macintosh statistical 

software package (Mac SPSS™ Statistical Version 20, IBM, New York, NY) 

and p<0.05 (two tailed?) was taken to indicate statistical significance.  

Descriptive data are presented as median [interquartile range (IQR)] and 

mean [standard deviation (SD)] where appropriate according to distribution.  

For repeated measures (6MWT, TUG at one year and repeated at four to 

five years), the paired t-test was used for normally distributed data and 

Wilcoxin Signed Rank Test for non-normally distributed data.  One-way 

repeated measures ANOVA was used to compare HRQoL measures 

(AQoL utility score, SF36v2 PCS, MCS and PF) over time – baseline, one 

year and four to five years.  Where appropriate, analyses will be reported 

as mean change in scores, and 95% confidence intervals, and as a 

secondary analysis, compared with minimal clinically important differences 

in outcomes where possible.  Imputation of missing data was not 

undertaken as there was little missing data between baseline, one year 

and four to five year time points for the outcomes of interest. 

Post-hoc analyses included multiple variable logistic regression to 

investigate the factors associated with mortality at longer-term follow-up.  

Individual baseline variables that included demographics and measures of 

HRQoL and physical function were tested against the dichotomous 

outcome of mortality using univariate analyses with a significance value 

set at p = 0.1.  The logistic regression model contained six independent 

variables that were significant on univariate analyses and were as follows: 
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baseline age; APACHE II scores; acute hospital length of stay; baseline 

HRQoL (AQoL utility score) and Physical Component Summary Score of 

the SF36v2; ability to perform the Physical Function in Intensive care Test 

by day ten of ICU admission (Skinner, Berney, Warrillow, & Denehy, 2009).  

The Hosmer-Lemeshow test was used to assess goodness of fit of the 

model, and pseudo R2 statistics were calculated with Nagelkerke R-square.  

The Wald test was used to assess the significance of the association of 

the individual variables with mortality and odds ratios and 95% confidence 

intervals were reported (CI).  Sensitivity and specificity of the logistic 

regression model were also reported.  A Kaplan Meier analysis was 

performed to look at differences in survival between those without 

comorbidities and those with one or more.  
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5.3 Results  

Participants were recruited from May 2012 to December 2013.  The flow of 

participants through the study is given in Figure 5.2 

 

Figure 5.2   Patient follow-up status at four to five years post ICU 

discharge 

At longer-term follow-up the cohort of survivors had a mean (SD) age of 

64 (14.2), were mostly male and represented a previously moderately 

Potentially eligible 

n = 150  

Deceased n = 66 (44%)  

Eligible but not recruited: 

- 10 (7%) declined participation 

- 2 (1%) in nursing homes/unable 

to consent 

Examined for 

eligibility 

n = 68 

Lost to follow-up n = 16 (11%)  

Examined for 

eligibility 

n = 84  

Total recruited 

n = 56 
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unwell cohort, receiving mechanical ventilation for a median of 4 days 

(Table 5-1).  Those who were deceased by follow-up were older (p= 0.05), 

had higher APACHE II scores (p= 0.001) and a higher percentage of 

comorbidities (46% with one or more) compared to the survivors. 

Table 5-1   Demographics of cohort 

 
Whole Cohort 

n = 150 

Follow-up 

n = 56 

Deceased 

n= 66 

Age (years) at 

recruitment mean 

(SD) 

61 (15.8) 59 (14.1) 

64 (14.2) at 

4-5 years 

67 (14.6) 

 

Male n (%) 94 (62) 34 (61) 44 (66) 

APACHE II mean (SD) 20 (7) 18 (6) 22 (7.9) 

ICU Diagnosis (%)    

Pneumonia 17 13 21 

Cardiac 39 43 33 

Other surgery 15 16 14 

Liver 

disease/transplant 

10 13 9 

Sepsis 8 5 12 

Other 8 10 11 

>1 Comorbidity n (%) 53 (35%) 17 (30%) 30 (46%) 

MV hours median 

(IQR) 

92 (26-165) 96 (0-689.3) 84 (41-186) 

ICU length of stay 

(days) median (IQR) 

7 (6-11) 7 (5-11) 

 

8 (6-11) 

 

Hospital length of 

stay (days) median 

(IQR) 

22 (15-36) 19 (11.3-

29.5) 

25 (18-45) 
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Physical function 

At longer-term follow-up, 48 out of 56 survivors completed the 6MWT with 

data unable to be collected on 8 survivors due to increased geographical 

distance outside defined inclusion criteria.  There was an improvement in 

the survivors’ 6MWT distance between one year (mean 465.80m, SD 

148.90) and four to five years (mean 507.50m, SD 118.20) although this 

difference was not statistically significant p= 0.15 (mean difference = 24.5, 

CI 58.3, 9.2).  Survivors’ 6MWT distance at four to five years was 70% of 

the predicted distance for Australian age and gender-matched norms 

(Jenkins et al., 2009) and 89% predicted for North American normative 

values (Enright & Sherrill, 1998).  The latter predictive equations 

developed by Enright and colleagues were undertaken in a larger sample 

and are reported against by other longer-term follow-up studies (Herridge 

et al., 2011).   

More than a third of survivors had an improvement in their walk distance 

greater than the reported minimal clinically important difference (MCID) of 

20 metres as reported for ARDS survivors (Chan et al., 2015) and similarly 

for the previously reported MCID of 35 metres for patients with chronic 

respiratory disease (Puhan et al., 2011) (Figure 5.3).  Twenty-two percent 

of survivors had a minimal change over time and did not meet the MCID of 

20 metres to either increase or decrease their walk distance, while 20% 

deteriorated by this MCID (Figure 5.3).  By dividing the 6MWD into thirds 

with a lower cut off of 443 metres and upper third cut off of 579 metres, a 

frequency distribution showed 16 (33%) survivors in the lower third, 15 

(31%) were in the middle third and 17 (35%) were in the upper third 

(Figure 5.4).  Thirteen percent of the cohort was under the lower limits of 

normal (the lower limit of the normal range (LLN) for individual patients can 

be work out by subtracting 153 metres from the 6MWD predicted value for 

men or by subtracting 139 m for women) (Enright & Sherrill, 1998). 
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Figure 5.3   Six Minute Walk Distances according to reported MCIDs for 

ARDS population and pulmonary (Pulm) population 

 

0

5

10

15

20

25

D
is

ta
n

c
e
 (

m
) 

MCID ARDS 20m

MCID PULM 35m



Chapter 5  Longer-term Outcomes 

206  

 

Figure 5.4   Frequency distribution graph to show response over time for 

Six Minute Walk Distances at five years using tertile cut-offs from one year 

Six Minute Walk Distances 

The survivors had an improvement in their TUG time from a median (IQR) 

of 7.5 seconds (6.0-9.0) at one year to 6.5 seconds (6.0-9.0) at four-five 

years.  This improvement was statistically significant (p= 0.00) and 

survivors outperformed normative values for their age range (mean (CI) 

8.1 (7.1-9.0) (Bohannon, 2006) although did not improve by a previously 

reported MCID of 9.5 seconds in acutely hospitalised older medical 

patients (de Morton, Keating, & Jeffs, 2007). 

Baseline outcome measures for strength included MRC and diagnosis of 

ICU-AW, with survivors’ mean (SD) MRC score 51.3 (8.0) and 73% did not 

have ICU-AW when MRC was dichotomized to < or > 48/60.  At longer-

term follow-up grip strength was only measured at this time with males 

achieving a mean (SD) 34 (12.5) kg that was 76% of age-matched 

normative values (Gunther, Burger, Rickert, Crispin, & Schulz, 2008).  
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Females had a mean (SD) grip strength of 20 (9.9) kg which was 77% of 

age-matched normative values (Gunther et al., 2008).  

Health related quality of life 

The HRQoL scores of survivors for the three time points of interest - 

baseline, one year and four to five years and age matched Australian 

normative values are given in Table 5-2.  At longer-term follow-up 

survivors’ mean (SD) AQoL utility score was 0.74 (0.23), below age-

matched normative values of 0.79 (0.19) (Hawthorne & Osborne, 2005).  

There was no significant difference in AQoL scores over time (n = 38, 

Wilks’ Lambda = 0.89, F (2, 36) = 2.08, p = 0.14, multivariate partial eta 

squared = 0.10).  Between baseline and one year follow-up the change in 

the survivors’ mean difference in AQoL scores exceeded the reported 

minimal clinically important difference (MCID) of 0.06 (Hawthorne & 

Osborne, 2005) however did not meet the MCID between one year and 

four to five years.  Between one and four to five year follow-up, eleven 

(23%) survivors improved more than the AQoL MCID (Hawthorne & 

Osborne, 2005), 10 (20%) did not differ by the MCID, 22 (45%) 

deteriorated while 6 (12%) survivors had no change over time. 
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Table 5-2   Descriptive statistics for Health Related Quality of Life scores over time for survivors and age-matched normative values 

Outcome measure Baseline 1 year 4-5 years 
Age-matched Australian 

normative values# 

 n Mean (SD) n Mean (SD) n Mean (SD) Mean (SD) 

AQol Utility 43 0.70 (0.25) 49 0.77 (0.24) 56 0.74 (0.23) 0.79 (0.19) 

SF36v2 PCS 43 43.4 (12.1) 44 46.4 (7.9) 56 46.7 (8.1) 46.8 (11.6) 

SF36v2 MCS 43 42.9 (12.8) 44 48.8 (13) 56 48.8 (11.1) 50.1 (10.8) 

Physical Functioning 43 45.3 (12.3) 44 44.7 (10) 56 43.6 (11.5) 47.4 (10.7) 

Role-Physical 43 40.4 (14.1) 44 46.0 (10.1) 56 46.3 (11.6) 47.5 (12.0) 

Bodily pain 43 47.2 (15.7) 44 53.4 (11.0) 56 50.7 (10.7) 47.3 (10.4) 

General Health 43 41.6 (10.5) 44 44.2 (9.9) 56 45.6 (9.9) 47.4 (11.9) 

Vitality 43 39.7 (13.3) 44 46.6 (11.9) 56 50.7 (8.4) 49.0 (10.9) 

Social Functioning 43 42.3 (15.1) 44 48.4 (12.9) 56 50.0 (8.8) 49.3 (11.1) 

Role-Emotional 43 45.4 (15.3) 44 48.5 (11.5) 56 44.2 (14.3) 49.2 (11.5) 

Mental Health 43 42.2 (13.5) 44 48.5 (14.2) 56 49.2 (12.0) 49.4 (11.2) 

AQoL Utility = Assessment of Quality of Life Utility score range -0.04 (state worse than death) to 1.00 (Perfect health); SF36v2 = Short Form 36 

Health Survey version 2 in which higher scores indicate greater performance, data is presented as T-scores where the population mean is 50 

and the SD is 10; PCS = Physical Component Score, MCS = Mental Component Score, PF = Physical Function Subscale; # = Age-matched 

Australian Population for mean (SD) age 64 (14.2) of survivors at 4-5 year follow-up. 
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At longer-term follow-up survivors’ mean SF36v2 PCS scores were the 

same as age-matched Australian normative values, while the MCS and PF 

subscale were slightly below population normative values but within one 

SD (Hawthorne, Osborne, Taylor, & Sansoni, 2007).  There was no 

significant difference in PCS (p = 0.32, n = 37) or PF scores over time (p = 

0.06, n = 37).  There was however a significant effect over time for the 

MCS scores (n= 37, Wilks’ Lambda = 0.76, F (2,35) = 5.36, p = 0.01, 

multivariate partial eta squared = 0.23).  Overall there was little change in 

survivors’ mean SF36v2 scores over time, most change occurred between 

baseline and one year, with only the MCS scores between baseline and 

one year follow-up exceeding the reported MCID of 5 points difference 

(Ware, Snow, Kosinski, & Gandek, 1993). 

The cohort of patients who were deceased by follow-up had worse 

baseline HRQoL (AQoL utility, SF36v2 PCS and MCS) scores compared 

to the survivors’ baseline HRQoL scores (Table 5-3).  There was a 

statistically significant difference between non-survivors and survivors for 

the AQoL and SF36v2 PCS with p values of 0.02 and 0.03 respectively. 
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Table 5-3   Comparison of baseline HRQoL between survivors and non-

survivors 

Outcome 

measure 
n 

Survivors 

Mean (SD) 
n 

Non-

Survivors 

Mean (SD) 

p 

AQoL Utility 43 0.70 (0.25) 43 0.55 (0.3) 0.02* 

SF36v2 

PCS 

43 43.4 (12.1) 42 37.8 (10.8) 0.03* 

SF36v2 

MCS 

43 42.9 (12.8) 42 42.5 (14.2) 0.63 

AQoL Utility = Assessment of Quality of Life Utility score range -0.04 (state worse 

than death) to 1.00 (Perfect health); SF36v2 = Short Form 36 Health Survey 

version 2 in which higher scores indicate greater performance, data is presented 

as T-scores where the population mean is 50 and the SD is 10; PCS = Physical 

Component Score, MCS = Mental Component Score, PF = Physical Function 

Subscale; * = statistically significant 

Psychological outcomes 

The recorded level of depression was low with a median (IQR) score of 7.0 

(1.0-15.0) as measured by the CES-D where a score of >16 indicates 

clinically meaningful depression (Radloff, 1977).  As measured by the 

CES-D, 40 (71%) survivors had no depression, 10 (18%) had mild 

depression and 6 (11%) had major depression. This prevalence is 

comparable to normative Australian values for depression in a cohort of 

3010 participants where 69.7% had no depression, 4.3% had mild 

depression and 6.8% had major depression (Goldney, Fisher, Dal Grande, 

& Taylor, 2004).  Survivors’ symptoms of anxiety and depression were 

within normal ranges with respective median (IQR) scores of 3.0 (1.0-6.0) 

and 1.0 (0-4), as measured by the HADS where sub-scale scores of 0-7 is 

normal and >8 indicates clinically significant symptoms (Zigmond & Snaith, 

1983).  Forty five (80%) survivors had no symptoms of anxiety, whilst 11 

(20%) had clinically significant symptoms.  Forty eight (86%) survivors 

reported no symptoms of depression whilst 8 (14%) had clinically 
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significant symptoms.  The incidence of PTSD was also sub-clinical with a 

median (IQR) score of 1.0 (0-11.0) as measured by the IES.  Using a cut-

off score of 19 as originally suggested by Horowitz and colleagues 

(Horowitz et al., 1979) and consistent with previous studies investigating 

PTSD (Davydow, Gifford, Desai, Needham, & Bienvenu, 2008), 9 (16%) 

survivors had ‘clinically significant’ PTSD. 

Return to Work 

Other outcomes of interest included the ability of survivors’ to return to 

work by longer-term follow-up as relevant to their situation.  Twenty seven 

(48%) survivors were not working prior to ICU, with 21 (81%) due to 

retirement whilst only 4 (15%) survivors were not working due to their 

health.  The other 29 (52%) of the cohort were working prior to ICU and of 

these 20 (69%) had returned to work by longer-term follow-up.  Five (17%) 

survivors had not returned to work following ICU reporting reduced health 

as the reason.  

Mortality 

Sixty-six (44%) participants were deceased by longer-term follow-up and 

mortality was highest during the first year following ICU discharge.  Date of 

death was only available for 43 participants from crosschecking hospital 

and government records.  Of these, 19 (44%) were deceased prior to one 

year, seven (16%) were deceased greater than one year, three (7%) by 

two years, seven (16%) by three years, six (14%) by four years and one 

(2%) by five years.  Cause of death information is listed in Table 5-4.  
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Table 5-4   Cause of death information 

Primary cause of death n 

Cancer  

Metastatic breast cancer 1 

Metastatic ovarian carcinoma - 5 months  

Cancer of bladder/prostate 2 

Oesophageal adenocarcinoma 1 

Squamous cell carcinoma of the tongue 2 

Respiratory  

Pneumonia on background of chronic respiratory lung 

disease 

6 

Pneumonia with ARDS 2 

Pneumonia 6 

Cardiac  

Ischaemic heart disease 5 

Cardiac shock/ failure 8 

Sepsis  

Severe sepsis 7 

Hepatic  

End stage liver disease 2 

Neurological  

Ischaemic stroke 2 

Other  

Drug toxicity 1 

Not all cause of death information could be obtained for all participants deceased 

from the state registry due to data/information not provided 
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A Kaplan Meier curve is shown in Figure 5.5 and compares differences in 

survival between those who had no comorbidities and those who had one 

or more.  Survival rates were significantly improved in the group who had 

no comorbidities compared to those who had one or more (log rank = 

0.03).  

 

Figure 5.5   Kaplan Meier Curve for survival from 0-5 years for different 

numbers of premorbid comorbidities 

Logistic regression was performed to evaluate the impact a number of 

variables had on mortality.  The model contained six independent 

variables with no multicollinearity (baseline MRC, baseline age; APACHE 

II; acute hospital length of stay; baseline HRQoL - AQoL utility score and 

Physical Component Summary Score of the SF36v2).  The univariate 

analyses are provided in Table 5-5 with the first six variables included into 

the model. 
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Table 5-5   Univariate analyses for logistic regression model for mortality 

Variable 
Deceased 

(n = 66) 

Non-

deceased 

(n = 56) 

Test 
P 

value 

Baseline MRC 

Score 

50.0 (45 – 

55) $ 

54.0 (45 – 

58) $ 

Mann-

Whitney 

0.059* 

Baseline age 66.7 (14.6) # 58.8 (14.1) # T test 0.03* 

APACHE II 21.0 (19 – 

26) $ 

17.5 (15 – 

20) $ 

Mann-

Whitney 

<0.001* 

Acute hospital 

length of stay 

25.0 (18 – 

45) $ 

19.0 (11 – 

30) $ 

Mann-

Whitney 

0.006* 

Baseline AQoL 0.61 (0.3 – 

0.8) $ 

0.74 (0.5 – 

0.9) $ 

Mann-

Whitney 

0.03* 

Baseline PCS 

SF36v2 

37.82 (10.7) # 43.43 (12.1) # T test 0.025* 

Gender (male) 43 (35%)^ 35 (29%)^ Chi-

squarea 

0.91 

More than one 

comorbidity 

30 (25%)^ 17 (14%)^ Chi-

squarea 

0.13 

MRC < 48 14 (12%)^ 10 (8%)^ Chi-

squarea 

1.00 

Able to complete 

PFIT by day 10 post 

ICU admission 

48 (39%)^ 43 (35%)^ Chi-

squarea 

0.76 

Mechanical 

ventilation hours 

84.0 (41 – 

186) $ 

96.0 (44 – 

168) $ 

Mann-

Whitney 

0.87 

ICU length of stay 8.0 (6 – 11) $ 7.0 (5 – 11) $ Mann-

Whitney 

0.31 

# Mean (SD), $ Median (IQR), ^ n (%). aChi-square with Yates’ continuity 

correction for 2 x 2 tables. *entered into the regression 
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The overall model was statistically significant (p= 0.001) with the Hosmer 

and Lemeshow test demonstrating support for the model (p= 0.6).  The 

model as a whole explained between 28.7% (Cox and Snell R square) and 

38.5% (Nagelkerke R-square) of the variance in mortality, and correctly 

classified 74.3% of cases.  The sensitivity of the model (the proportion of 

subjects who died who were correctly classified by the model) was 79.5%.  

The specificity of the model (the proportion of patients who survived who 

were correctly classified by the model) was 67.7%.  As shown in Table 5-6, 

only two of the variables made a statistically significant contribution to the 

model (age and APACHE II).  
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Table 5-6   Logistic regression predicting the likelihood of death by longer-

term follow-up 

 B SE Wald df P OR 95% CI 

Baseline MRC 

Score 

-

0.76 

0.05 2.16 1 0.14 0.93 0.84 to 

1.03 

Baseline Age 0.05 0.02 4.23 1 0.04* 1.05 1.00 to 

1.10 

APACHE II 0.17 0.07 6.46 1 0.01* 1.18 1.04 to 

1.34 

Acute hospital 

length of stay 

0.12 0.01 1.59 1 0.21 1.01 0.99 to 

1.03 

Baseline AQoL -

2.16 

1.28 2.85 1 0.09 0.12 0.01 to 

1.41 

Baseline SF36v2 

PCS 

-

0.04 

0.03 1.58 1 0.21 0.96 0.91 to 

1.02 

Constant 0.41 3.47 0.01 1 0.91 1.51  

B = beta coefficient; SE = standard error; Wald = Wald test; df = degrees of 

freedom; OR = odds ratio; CI = confidence interval. MRC Score = Medical 

Research Council Score; APACHE II = Acute Physiological and Chronic Health 

Evaluation Two; AQoL = Assessment of Quality of Life, SF36v2 PCS = Short 

Form 36 Health Survey Version 2 Physical Component Score; * = statistically 

significant p= <0.05 

5.4 Discussion 

This first Australian study contributes valuable longitudinal data to 

international knowledge regarding critical care survivorship, providing a 

contrasting perspective to previous reports (Cuthbertson, Roughton, 

Jenkinson, Maclennan, & Vale, 2010; Herridge et al., 2011; Iwashyna, 

Cooke, Wunsch, & Kahn, 2012; Iwashyna, Ely, Smith, & Langa, 2010).  A 

strength of this study is the comprehensive and rigorous evaluation of 

multiple outcomes including physical function, HRQoL and psychological 
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morbidity in a long-stay, general cohort. The combined use of both 

performance-based and patient reported measurement, an important 

consideration in ICU follow-up studies (Denehy et al., 2014), is an 

additional strength.  

The overall quality of survivorship was an interesting and unexpected 

finding compared with previous international research (Cuthbertson et al., 

2010; Herridge et al., 2011; Iwashyna et al., 2010).  By long-term follow-up 

the majority of survivors had minimal decrements in their physical function 

as evidenced by their 6MWD and TUG values relative to population 

normative data.  Greater deficits were however seen in the survivors’ grip 

strength compared to normative data although this is difficult to interpret 

as the majority did not have an earlier diagnosis of ICU-AW.  These results 

of direct physical performance measures were reflected in patient reported 

physical function for the PCS of the SF36v2. Survivors’ PCS scores were 

almost identical to population normative values at one year follow-up and 

these results were sustained to longer-term follow-up.  Other physical 

function domains of the SF36v2 followed a similar trend and by long-term 

follow-up, were within a standard deviation of population norms.  Similarly, 

the majority of this cohort did not report adverse psychological sequelae or 

mental health disturbances with the SF36v2 MCS the same as population 

norms.   

It is increasingly recognised that recovery following critical illness differs 

and three trajectories have been described: “The Big Hit, The Slow Burn, 

and Relapsing Recurrences” (Iwashyna & Netzer, 2012).  The findings of 

this study suggest the majority of survivors may be best captured in “The 

Big Hit” trajectory (Iwashyna, 2012).  Following this trajectory, survivors 

experienced a significant impact on their health during their acute critical 

illness, followed by a relatively steep slope of recovery.  Recovery 

occurred early within the first year as overall there were no differences in 

physical function and HRQoL between one and long-term follow-up 

indicating a plateau effect.  
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The high mortality rate of 44% at long-term follow-up was an interesting 

finding. Previous landmark studies in this area reported five year mortality 

rates of 19% (Herridge et al., 2011) and 30% (Cuthbertson et al., 2010).  

Mortality was also highest in the first year following ICU which is consistent 

with the findings of others (Cuthbertson et al., 2013; Cuthbertson et al., 

2010; Williams, Dobb, Finn, & Webb, 2005).  Early 90-day mortality rates 

were comparable between the current study (15%) and that of 

Cuthbertson and colleagues (17%), in an older, general cohort.  This is in 

contrast to the younger ARDS cohort of Herridge and colleagues where 

only 5% were deceased by three months. The differences seen in 

mortality rates over time in the current study are most likely attributable to 

increased baseline age and higher APACHE II scores when compared to 

the latter study.  These two factors have previously been identified as risk 

factors for mortality (Wright, Plenderleith, & Ridley, 2003).  

Conceptualising non-survivors in the previously described trajectories, it 

could be argued they were on a downward slope, with deteriorating health 

(“The Slow Burn”) prior to their ICU admission with a steeper rate of 

decline following ICU, culminating in death (Iwashyna, 2012).  Almost half 

of the non-survivors had one or more comorbidities compared to a third in 

survivors.  Pre-existing comorbid illness is an important consideration for 

post-ICU outcomes as worse outcomes are attributed to pre-existing 

illness, particularly for HRQoL outcomes (Orwelius et al., 2005; Orwelius 

et al., 2010).  The non-survivors in this study had worse baseline HRQoL 

scores compared to survivors which is comparable to the findings of others 

(Cuthbertson et al., 2010; Orwelius et al., 2010).  Given the relatively high 

long-term mortality rate, the results of this study are influenced by a 

survivor bias, a methodological challenge of studying ICU survivors, where 

the outcomes of those who die before follow-up are not represented. 

In this study the observed quality of recovery may relate to two key factors 

- the survivors’ baseline ICU admission characteristics and the local 

health-care context and care they received.  Firstly, almost half of this 

moderately unwell cohort were admitted to ICU for cardiac causes.  

Previous reports have found cardiac patients recover well following critical 
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illness (Kiebzak, Pierson, Campbell, & Cook, 2002; Rumsfeld et al., 2001; 

Skinner, Warrillow, & Denehy, 2011).  Secondly, within the local health-

care context, socioeconomic factors may have influenced the outcome of 

these patients across the continuum of their journey.  Such factors might 

include physician decision-making regarding ICU admission and rationing 

through to post-acute care and access to health care services in the 

community.  For example, the Australian health care model could be 

considered relatively resource-rich compared to other parts of the world.  It 

could therefore be hypothesised that the threshold for admitting patients to 

the ICU may be lower in Australian ICUs due to greater resources with an 

ability to admit “all comers” which may differ to other ICUs where 

resources may be more limited.  This could possibly explain why a greater 

proportion of patients were deceased by follow-up as these patients may 

have had a high likelihood of death and may never have been admitted to 

more resource-limited ICUs.  Other ICU-related factors typical of the 

Australian ICU model include a 1:1 nursing ratio, a multidisciplinary team 

and integrated physiotherapy to provide rehabilitation (Bellomo et al., 

2007).  These factors combined may also have influenced the standard of 

care this cohort received early in their critical illness potentially contributing 

to differences in outcomes compared with other parts of the world 

(Bellomo et al., 2007).  Additionally, in the post-ICU and hospital phase, 

other socioeconomic factors such as possession of health insurance may 

influence access to healthcare in the community including rehabilitation 

services (Skinner, Foster, M., Mitchell, Haynes, O'Flaherty, Haines, 2013) 

and may have contributed to the differences seen in this cohort.  Other 

potential hypotheses could relate to regional and climate differences 

between the Northern and Southern hemispheres, caregiver supports or a 

hesitation to discuss mental health issues which may have led to under-

reporting although these factors were not measured directly.    

These results are in contrast to previous international reports where 

survivors experience significant impairments in their physical function and 

HRQoL extending to five years (Cuthbertson et al., 2010; Herridge et al., 

2011) although there are few reports of psychological morbidity available 
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for comparison at five year follow-up.  Herridge and colleagues reported a 

combination of direct measures of physical function including the 6MWT 

and patient reported outcomes such as HRQoL using the SF36 version 

one in a cohort of ARDS survivors with a median age of 44 years.  The 

physical function of survivors in the study by Herridge and colleagues was 

worse than the current study and less than predicted normal at five years 

(76% compared to 89% of predicted normal using the same reference 

equation).  Another difference was in patient reported physical function 

measured by the PCS of the SF36 where in the study by Herridge and 

colleagues it was lower than population normative values yet in the current 

study identical to Australian population norms.   

These contrasting results in physical and HRQoL outcomes between 

these two studies is likely attributable to substantial differences in the 

characteristics of the study populations specifically the incidence of ICU-

AW, age and comorbidities and admission diagnoses.  Firstly, Herridge 

and colleagues hypothesised that the adverse physical outcomes seen in 

their cohort likely stemmed from persistent weakness although the 

incidence of ICU-AW was not specifically reported.  Comparatively, the 

majority of the cohort in the current study did not have a diagnosis of ICU-

AW during their ICU admission and this may explain the overall level of 

high performance in the physical function tests and low impairments in 

HRQoL seen in the survivors.  Another major difference between these 

cohorts is age and the presence of comorbidity.  As the patients in the 

current study were approximately 20 years older at admission with a 

greater incidence of comorbidities than the study by Herridge and 

colleagues, they were less likely to survive by longer-term follow-up. 

Compared to the survivor group, those who were deceased at follow-up 

were older with more comorbidities and worse HRQoL at baseline than the 

survivor group. A final difference is between the admission diagnoses as 

ARDS patients have worse reported outcomes compared to general ICU 

survivors (Skinner et al., 2015).  Comparatively, in the current study the 

highest proportion of patients admitted were for cardiac causes and these 

patients have a relatively unimpeded recovery following critical care and 
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following surgery potential resolution some premorbid comorbidities 

(Skinner et al., 2011; Soliman et al., 2015).  

The HRQoL findings of this study were comparable to the patterns 

demonstrated in the study by Cuthbertson and colleagues (Cuthbertson et 

al., 2010).  The similarity in trends in the SF36 scores over time between 

these two studies is most likely attributable to similarities in the 

characteristics of the cohorts as both were conducted in general ICU 

cohorts, in older age patients, with comparable APACHE II scores. In both 

of these studies, by five year follow-up, survivors’ HRQoL scores were 

comparable if not better than their premorbid scores.  However in the 

study by Cuthberston and colleagues the survivors’ HRQoL remained 

lower than population norms at five years whereas in the current study 

scores were comparable to Australian population norms at this time point 

which is consistent with the findings of more recent research (Hofhuis, van 

Stel, Schrijvers, Rommes, & Spronk, 2015; Orwelius, Fredrikson, 

Kristenson, Walther, & Sjoberg, 2013).  The more recent data from 

Hofhuis and colleagues supports the HRQoL findings of this current study 

(Hofhuis et al., 2015).  Hofhuis and colleagues demonstrated that 

survivors regain their age-specific HRQoL by five years and the 

characteristics of these mixed, general cohorts are very similar. 

The results of this study can also be considered within the World Health 

Organization’s (WHO) International Classification of Function, Disability 

and Health (Organization, 2001) which has been increasingly 

recommended as framework to report longer-term outcomes data in order 

to improve consistency in reporting (Iwashyna & Netzer, 2012).  This 

conceptual model describes categories that for some may culminate in 

varying degrees of disability including – Baseline Status, Acute Illness, 

Tissue Pathology and Impairment, Activity Limitations, Participation 

Restrictions and Disability and Quality of Life.  The cumulative disability of 

survivors in the current study overall appeared to be low.  At baseline, the 

survivors were not particularly elderly although had moderate severity of 

illness scores and a third had one or more comorbidity.  Baseline HRQoL 



Chapter 5  Longer-term Outcomes 

222  

scores were low compared to population normative values. Measures of 

tissue impairment were limited in this study although grip strength at five 

years was less than age and gender matched normative values although 

how this translates into activity limitations cannot be assessed.  Other 

activity limitations included the 6MWT although survivors were close to 

age and gender matched normative values at longer-term follow-up 

suggesting only minor limitations.  Survivors TUG scores were better than 

age and gender matched norms suggesting no limitation at all.  

Participation restriction in this study was evaluated by return to work status.  

Of the survivors who were previously employed prior to their ICU 

admission, the majority were able to return to the workforce which offers a 

level of social and economic participation which also may contribute to 

their overall perception of HRQoL.  Social Functioning scores for the 

SF36v2 indicated no disability in the survivors at longer-term follow-up as 

they were marginally better than normative values.  Other HRQoL 

outcomes were also comparable with age-matched Australian normative 

data and in most domains returning to or were better than baseline 

HRQoL.   

It is important to acknowledge the survivor bias and loss to follow-up that 

is inherent in longitudinal studies. These data would suggest that most 

recovery is occurring early within the first year and may be important to 

consider in the design of future interventional studies as patients may be 

at greatest risk or in need of support during this period of time.  A limitation 

of this study is the lack of follow-up between one year and four to five 

years which may have assisted in improved follow-up rates through 

repeated contact with participants although overall attrition was 

comparable if not better than previous studies.  Sixteen were lost to follow-

up and their results are unknown but could represent those who have 

worse outcomes or were deceased.  Eleven percent declined to participate 

which could be related to the burden of research.  Due to the multi-

outcome design of this study, it was preferred that patients attend hospital 

to complete direct measures of physical performance in a standardised 

setting rather than a potentially less burdensome study design such as 
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administering questionnaires over the phone.   Of the survivors followed 

up at four to five years, there was little missing data however in the parent 

study there was missing data at one year follow-up which reduced the 

number of complete data sets available for comparison over time.  Another 

limitation is the single centre design although this is the first Australian 

study to provide data on critical care survivors to this period of time.  A 

further limitation is related to the selection of outcome measures although 

there is no international consensus on the most appropriate measures to 

use in longer-term follow-up studies.  It was therefore difficult to make 

comparisons between existing literature for HRQoL as the current study 

used the SF36 version two whereas previous studies used the SF36 

version one.  Another example is the use of the IES and variation in the 

literature about which cut off score to use (Brewin, 2005; Parker et al., 

2015).  In retrospect, the IES may not be the best measure for longer-term 

follow-up studies, as many patients in this cohort reported having no 

memory of their critical care admission which is a common occurrence in 

survivors (Jones, Griffiths, Humphris, & Skirrow, 2001) and the IES 

requires some degree of memory recall to complete the scale. 

This study provides an alternative perspective to previous reports and 

perhaps provides a reminder that such patients do exist.  This study 

highlights the need for a co-ordinated, international multi-site approach to 

describe the spectrum of critical care survivorship.  In order to improve the 

outcomes for critical care survivors, it is important to achieve consensus 

amongst researchers regarding time points for follow-up,  superior 

outcome measures to use with documented cut-off scores and 

measurement of other factors such as caregiver outcomes as they may 

influence the survivorship experience.  

5.5 Conclusion 

In conclusion, we found a high longer-term mortality rate that was 

associated with age, severity of illness and comorbidities. Overall, those 

who did survive experienced relatively good outcomes with low disability. 
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There was minimal change in the survivors HRQoL scores over time with a 

return to baseline or mild improvement in scores by longer-term follow-up 

and was comparable with population norms at all time points.  Survivors’ 

did not experience significant impairments in physical function or report 

adverse psychological sequelae. 

The increased awareness of the legacy of ICU extends to not only patients 

but their families too.  However there is a limited understanding of the 

psychological burden informal caregivers of survivors experience.  The 

following chapter provides a systematic review of the literature in this area.  

 
 

  

 

 

 



 

 

CHAPTER 6 PSYCHOSOCIAL OUTCOMES IN 

INFORMAL CAREGIVERS OF THE CRITICALLY ILL: 

A SYSTEMATIC REVIEW 

6.1 Introduction 

As the previous chapters have described, more patients are surviving 

intensive care although the legacy of critical illness can be long lasting, 

affecting survivors’ physical, cognitive and psychological functioning and 

health-related quality of life (HRQoL) (Needham, Davidson et al. 2012).  

The sequelae of PICS may result in an increased requirement for care 

following hospital discharge, rising over time due to the burgeoning 

demands on health care services in the context of an ageing population 

(Needham, Davidson et al. 2012).  To provide this support, Western 

healthcare systems typically rely on the support of family members to 

adopt the role of informal caregiver for their loved one. As a result, family 

members are at increased risk of mental health morbidity such as anxiety, 

depression and post-traumatic stress disorder (PTSD) (Van Pelt, Milbrandt 

et al. 2007, Davidson, Jones et al. 2012, Needham, Davidson et al. 2012) 

recognised as ‘post-intensive care syndrome-family’ (PICS-F) (Davidson, 

Jones et al. 2012, Needham, Davidson et al. 2012). 

Psychological responses of informal caregivers to critical illness may 

contribute to secondary social stressors such as burden and lifestyle 

interference (Cameron, Herridge et al. 2006, Van Pelt, Milbrandt et al. 

2007).  Informal caregivers are thought to buffer the physical and/or social 

limitations of survivors of intensive care (Iwashyna and Netzer 2012) by 

acting as ‘social assistive’ devices (Holt-Lunstad, Smith et al. 2010) 

although the cost to caregivers is unknown.  Given the significant 

resources invested in critical care patients during their ICU and hospital 

admission, it is important to consider patient care beyond hospital 

discharge and its effect on informal caregivers, so that mitigation 
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strategies can be employed. To date, no systematic review has 

investigated the prevalence and trajectory of symptoms and risk factors 

nor the degree of burden experienced by informal caregivers following an 

intensive care unit (ICU) admission.  This method of review was selected 

as a high quality and non-biased approach to reviewing the existing 

literature. 

Therefore the aim of this review was to: 

 Identify, evaluate and synthesise the prevalence, risk factors and 

trajectory of psychosocial morbidity (depression, anxiety, stress, 

PTSD, burden, activity restriction and HRQoL) in informal 

caregivers of survivors of ICU who received mechanical ventilation 

for >48 hours. 

6.2 Methods 

This systematic review was conducted and reported according to the 

PRISMA guidelines(Liberati, Altman et al. 2009). 

Information sources and search strategy 

The Cochrane Library and Physiotherapy Evidence Database (PEDro) 

were initially searched to ensure a similar systematic review had not been 

published.  Nine electronic databases accessed via The University of 

Melbourne, Australia, were searched by a single reviewer (KH) and 

included the following: MEDLINE (1950-2014), PsychInfo (1920-2014), 

Pubmed (1949-2014), Cumulative Index to Nursing and Allied Health 

Literature (1982-2014), Cochrane Library (2014), Scopus (1960-2014), 

Published International Literature of Traumatic Stress (9173-2014), 

Excertpa Medica Database (1980-2014) and PEDro (1999-2014).  

A systematic and comprehensive search strategy (Table 6-1) was used to 

search databases from January 14, 2014 with searches completed 
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February 1, 2014. The reference lists of retrieved articles as well as 

personal files of the investigators were also searched to identify additional 

relevant citations. 

Table 6-1   Search Strategy 

Type of 

Database 
Database 

Search 

Fields 
Search Terms 

MESH 

indexing 

CINAHL, 

EMBASE, 

MEDLINE, 

Title, 

Abstract, 

Key words 

Caregiver/s; Carer; Family; 

Spouse; Next of kin; Partner; 

Relative 

Intensive care; Intensive care 

unit; Critical care; Critical illness; 

Mechanical ventilation; 

Respiration, artificial 

Psychological (psychol*); 

Psychology; Mental health; 

Morbidity; Post-intensive care 

syndrome – family; Post 

intensive care syndrome family; 

Depression; Anxiety; 

Posttraumatic stress disorder; 

Stress; Health related quality of 

life; Quality of life; Burden; 

Lifestyle restriction; Activity 

restriction; Limitations; Function; 

Activities of daily living; Time; 

Survivors; Survivorship; 

Disability 

Non-MESH 

indexing 

Cochrane, 

PUBMED, 

PsychINFO, 

Pilots 

Title, 

Abstract, 

Key words 

caregiver, family, intensive care, 

critical care, critical illness 
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Type of 

Database 
Database 

Search 

Fields 
Search Terms 

Non-MESH 

indexing 

Pedro Title, 

Abstract, 

Key words, 

Topic 

caregiver, critical care 

Participant, Intervention, and Outcome terms were combined within-group with 

the Boolean operator ‘OR’ and then the ‘Participant’ terms yield was combined 

between-group with the ‘Intervention’, and ‘Outcome’ terms yields using the 

Boolean operator ‘AND’.   

Study selection 

Titles and abstracts were assessed against eligibility criteria (Table 6-2) by 

two independent reviewers (KH, ES).  Full-text articles were sourced 

where the abstract contained insufficient information. Relevant full-text 

articles were retrieved and independently reviewed by both reviewers.  All 

studies were entered into an excel spreadsheet to detect duplication from 

the same authors although this was not an issue for the included studies.   

Corresponding authors were contacted by a single investigator (KH) to 

ascertain whether studies met inclusion criteria (e.g., duration of 

mechanical ventilation or caregiver bereavement) if necessary.  

Discrepancies were resolved by consensus between the two reviewers, 

but where consensus could not be reached, a third independent reviewer 

(SB) adjudicated.  Studies were included if over two-thirds of the cohort 

met inclusion criteria (e.g. if 66% or more of the cohort were mechanically 

ventilated > 48 hours). 
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Table 6-2   Eligibility criteria 

Characteristics Inclusion Exclusion 

Design Randomised, quasi-

experimental (parallel 

control group trials and 

pre-post intervention 

trials), observational or 

qualitative studies 

Case report, reviews, 

editorials, theses, 

descriptive commentary 

Participants Informal caregivers 

(unpaid family member 

who is involved in or 

provides any aspect of 

care to patient for IADLS 

or ADLS eg physical, 

financial, emotional 

assistance pre, during or 

post ICU) of adult (>18 

years) intensive care 

patients mechanically 

ventilated >48 hours 

Paediatric, long-term 

home ventilated patients. 

Bereaved caregivers, 

children participants 

Intervention Any Nil 

Outcome Measures Psychosocial (anxiety, 

depression, stress, PTSD, 

HRQoL, activity 

restriction) 

 

Publication status English only. No 

publication restrictions 

 

IADLs = Independent ADLS; ADLs = Activities of daily living; ICU = intensive care 

unit; PTSD = post-traumatic stress disorder; HR-QoL = health-related quality of 

life. 
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Data collection process, data items and appraisal (including risk of bias) 

Data were extracted by a single author (KH) into a standardised form.  

Data items included: 1) study details - author, publication year, geographic 

location of the study, study design, patient group; 2) participant (both 

caregiver and patient) demographics, eligibility criteria; sample size; 3) 

intervention and staff who delivered intervention; 4) relevant outcomes 

(anxiety, depression, stress, post-traumatic stress disorder, activity 

restriction, HRQoL) and data collection time points.  Narrative findings 

from qualitative studies were extracted. For the purpose of this review, the 

negative aspects of the caregiver experience was the focus, as described 

in the model by Van Pelt and colleagues (Van Pelt 2010). 

Two independent reviewers (KH, ES) assessed risk of bias using the 

Newcastle Ottawa Scale (NOS) (Wells) (non-randomised trials) and the 

PEDro scale (Maher, Sherrington et al. 2003) (randomised trials) for 

quantitative studies. Studies were also ranked using The Australian 

National Health and Medical Research Council Hierarchy of Evidence 

Scale (Council 2009).   

Analysis 

Agreement between reviewers was measured using the Kappa statistic, 

interpreted according to Landis and Koch (Landis and Koch 1977).  All 

references and data extraction were stored in Excel for Mac 2011 (Version 

14.1.0, Microsoft Corporation, Santa Rosa, CA). Analyses were performed 

using SPSS™ for Macintosh statistical software package (Mac SPSS™ 

Statistical Version 20, IBM, New York, NY). 

6.3 Results 

Study Selection 

The searches retrieved 1764 citations. Four hundred and sixty-five 

abstracts, and 136 full-text articles were reviewed (Figure 6.1).  Fourteen 
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full-text articles were included. Kappa for abstract and full-text review 

agreement were 0.76 (n = 465, p < 0.001) and 1.00 (n= 139, p < 0.001), 

indicating substantial agreement and almost perfect agreement 

respectively (Landis and Koch 1977).   

 

Figure 6.1   Study selection 
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through other sources 

(n = 3) 

Records after duplicates removed 

(n = 1703) 

Records screened 

(n = 1703) 

Records excluded as 

did not meet inclusion 
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(n = 1567)  

Full-text articles 

assessed for eligibility 

(n = 136) 

Full-text articles 

excluded, with 

reasons 

(n = 122) 

Did not report caregiver data 

= 29 

No reply from authors = 21 

Unable to contact authors = 

19 

Not ventilated > 48 hours = 18 

Excluded on study design = 

13 

Bereaved caregivers = 10 

Included paediatrics = 8 

Patients not in ICU = 3 

Not in English = 1  

Studies included in 

qualitative synthesis 

(n = 14) 

Studies included in 

quantitative synthesis 

(meta-analysis) 

(n = 0) 
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Characteristics of included studies 

The majority of studies were conducted in North America and Canada 

(Douglas and Daly 2003, Im, Belle et al. 2004, Douglas, Daly et al. 2005, 

Cameron, Herridge et al. 2006, Van Pelt, Milbrandt et al. 2007, Cox, 

Docherty et al. 2009, Douglas, Daly et al. 2010, Van Pelt, Schulz et al. 

2010, Choi, Donahoe et al. 2011, Choi, Sherwood et al. 2012, Choi, 

Hoffman et al. 2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 2014).  

Most studies were prospective observational cohorts (Douglas and Daly 

2003, Im, Belle et al. 2004, Van Pelt, Milbrandt et al. 2007, Douglas, Daly 

et al. 2010, Van Pelt, Schulz et al. 2010, Choi, Donahoe et al. 2011, Choi, 

Sherwood et al. 2012, Jones, Backman et al. 2012, Choi, Hoffman et al. 

2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 2014) with a single study 

each of a prospective experimental (Douglas, Daly et al. 2005), 

randomised controlled trial (Jones, Backman et al. 2012), cross-sectional 

survey (Cameron, Herridge et al. 2006) and a qualitative study (semi-

structured interviews) (Cox, Docherty et al. 2009).  The 14 studies enrolled 

a total of 1491 caregivers and 1487 patients (Tables 6-3 and 6-4). The 

majority of caregivers were middle-aged, female, spouses/partners, with 

an education level of high school or less and in current employment (Table 

6-3). Patients were mostly male, middle-aged, moderately to severely 

unwell, and primary ICU diagnostic groups included respiratory failure, 

sepsis, cardiovascular, trauma and neurological conditions (Table 6-4).  

Many of the studies treated caregivers and patients as dyads at enrolment. 

Four studies had unequal caregiver and patient numbers due to refusal of 

patient consent (Choi, Sherwood et al. 2012, Choi, Hoffman et al. 2013), 

incomplete data at long-term follow-up(Cameron, Herridge et al. 2006) and 

reasons unknown (Cox, Docherty et al. 2009).   
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Table 6-3   Characteristics of caregivers for included studies 

Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Choi et al 

(2013) 

 

 

USA Prospective 

observational 

Caregiver 

and patient 

dyad 

(MV >96 

hours) 

50 52.3 

(11.8)
#
 

13 

(26) 

Spouse 29 

(58), Adult 

child 12 

(24), Parent 

8 (16), 

Sibling 1 (2) 

White 46 

(92%) 

 

14.5 (3.3) 

mean (SD) 

years 

Full or part time 

27 (54%) 

 

Choi et al 

(2012) 

USA Prospective 

longitudinal 

descriptive 

 

Caregiver 

and patient 

dyad (>96 

hours MV) 

50 52.3 

(11.8) 

 

13 

(26) 

Spouse 29 

(58), Adult 

child 12 

(24), Parent 

or Sibling 9 

(17.9) 

White 46 

(92) 

 

- Full or part time 

27 (54) 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Douglas 

et al 

(2010) 

USA Prospective 

observational 

cohort 

Care-

givers of 

patients 

MV >48 

hours 

370 

 

Non 

white 

(n 

118) 

49.4 

(14.5), 

White 

(n 

252) 

54.4 

(14.3) 

 

Non 

white/

white: 

26 

(22)/ 

85 

(34) 

 

Nonwhite/ 

White: 

Spouse 29 

(24.6)/112 

(44.4), Adult 

child 41 

(34.7)/58 

(23), Sibling 

14 (11.9)/21 

(8.3), Parent 

32 (27.1)/47 

(18.7) 

Non white 

118 (32), 

White 

252 (68) 

 

Nonwhite/

White: <HS 

grad 7 

(6.1)/21 

(8.4), >HS 

grad 87 

(75.6)/166 

(65.9), > 

College 

grad 21 

(18.2)/62 

(24.7) 

Nonwhite/white 

employed: 70 

(59.8)/148 

(58.7) 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Van Pelt 

et al 

(2010) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and patient 

dyad >48 

hours MV 

48 52.8 

(12.8) 

 

9 

(18.8) 

 

Spouse 23 

(47.9%), 

Other family 

18 (37.5), 

Not family  

7 (14.6) 

White 44 

(91.7) 

African 

American 

40 (8.3) 

 

>12th 

grade 42 

(87.5) 

 

- 

Cox et al 

(2009) 

USA Semi-

structured 

interviews 

Caregiver 

and patient 

dyad >48 

hours MV 

24 

 

53 

(38, 

64) 

 

4 (17) Spouse 15 

(63%), Adult 

child 2 (8%), 

Other family 

6 (25%), 

Friend 1 

(4%) 

White 19 

(79), 

African 

American 

4 (17), 

Native 

American 

1 (4) 

- - 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Van Pelt 

et al 

(2007) 

USA Prospective 

observational 

cohort 

Caregiver 

and patient 

dyad >48 

hours MV 

169 

 

54.6 

(14.7) 

41 

(24.4) 

Spouse 89 

(52.7), Other 

family 60 

(35.5), Not 

family 20 

(11.8) 

White 

154 

(91.1), 

African 

American 

14 (8.3), 

Other 1 

(0.6) 

>12th 

grade 150 

(88.8) 

- 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Douglas 

et al 

(2005) 

USA Prospective 

experimental 

 

Caregiver 

and patient 

dyad >48 

hours MV 

290 

E: 

211 

C: 79 

 

E: 

53.1 

(14.5), 

C: 

52.6 

(17.7) 

 

E: 55 

(26), 

C: 25 

(32) 

 

E: Spouse 

84 (39.8), 

adult child 

66 (31.3), 

sibling 19 

(9.0), other 

relative 31 

(14.7), other 

11 (5.2), C: 

Spouse 37 

(46.8), adult 

child 27 

(34.2), 

sibling 10 

(12.7), other 

relative 4 

(5.1), other 

1 (1.3) 

E: white 

139 

(65.9), C: 

white 50 

(63.3) 

- E: Employed 

107 (53.5), 

Retired 50 

(25.0), Not 

employed 43 

(21.5), C: 

Employed 33 

(43.4), Retired 2 

(27.6), Not 

employed 22 

(28.9) 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Im et al 

(2004) 

USA Prospective 

observational 

cohort 

Caregiver 

and patient 

dyad >48 

hours MV 

115 

 

52.9 

(14.2) 

 

27 

(23.5) 

 

Spouse 60 

(52.2), Adult 

child 21 

(18.3), 

Parent/ 

guardian 22 

(19.1), 

Friend 1 

(0.9), Others 

11 (9.6) 

White 

104 

(90.4), 

African 

American 

10 (8.7), 

Other 1 

(0.9) 

< High 

school 64 

(55.7), > 

high school 

51 (44.3) 

 

Employed 33 

(28.6), 

homemaker 33 

(28.6), retired 25 

(21.7), not 

employed/not 

retired 22 (19.1), 

other 2 (1.7) 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Douglas 

et al 

(2003) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and patient 

dyad >48 

hours MV 

135 

 

54.1 

(15.3) 

 

36 

(27) 

Spouse 59 

(43.7), Adult 

child 41 

(30.4), 

Sibling 12 

(8.9), Other 

relative 11 

(8.1), Other 

12 (8.9) 

White   

100 

(74.1) 

- Full time 74 

(54.8), Retired 

25 (18.5), Part 

time 11 (8.1), 

Not working/not 

retired 25 (18.5) 

Choi et al 

(2014) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and patient 

dyad >96 

hours MV 

47 51.9 

(12.1) 

Baseli

ne 

12 

(25.5) 

Spouse 27 

(57.4), Adult 

child 12 

(25.5), 

Parent or 

sibling 8 

(17.0) 

White 44 

(93.6) 

- - 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Choi et al 

(2011) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and patient 

dyad >48 

hours MV 

69 

 

n (%) 

<30yr

s = 2 

(23), 

31-50 

= 22 

(32), 

51-70 

= 32 

(46), >

70 = 9 

(13), 

Unkno

wn = 4 

(6) 

29 

(42), 

Unkn

own 4 

(6) 

 

Spouse 38 

(55), Adult 

child 15 

(22), Parent/ 

guardian 6 

(9), Sibling 4 

(6), Other 6 

(9) 

 

White 63 

(91), 

African 

American 

6 (9) 

 

- Employed 41 

(59), 

Unemployed/ 

retired 25 (36), 

Unknown 3 (4) 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Jones et 

al (2012) 

UK and 

Swed-

en 

Randomised 

controlled 

trial 

Caregiver 

and patient 

dyad >48 

hours MV 

30 

C: 15 

Int: 

15 

- C: 4 

(27), 

Int: 3 

(20) 

Spouse 17, 

Child 8, 

Parent 3, 

Sibling 2 

 

- - - 

Cameron 

et al 

(2006) 

Can-

ada 

 

Cross-

sectional 

survey 

 

Care-

givers of 

ARDS 

patients 

MV>48hrs 

47 

 

52.9 

(13.6) 

15 

(32) 

Spouse 31 

(66.0), 

Parent 11 

(23.4), Other 

3 (6.4) 

 

- College or 

less 26 

(55.3), 

University 

or more 17 

(36.2) 

Working for pay 

19 (40.4), 

Caregiver/home

maker 17 (36.2), 

Other 10 (21.3) 
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Author 

Year 

Loc-

ation 
Design Population n 

Age 

Mean 

(SD) 

Male n 

(%) 

Relationship 

to patient n 

(%) 

Ethnicity 

n (%) 

Education 

n (%) or 

other 

Employment n 

(%) 

Choi et al 

(2014) 

USA Prospective 

observational 

cohort 

Caregiver 

and patient 

dyad >48 

hours MV 

47 51.9 

(12.1) 

Base-

line 

12 

(25.5) 

Spouse 27 

(57.4), Adult 

child 12 

(25.5), 

Parent or 

sibling 8 

(17.0) 

White 44 

(93.6) 

- - 

# = Median (IQR), MV = mechanical ventilation, APACHE II/III = Acute Physiology and Chronic Health Evaluation two/three, LHS = Learned 

Helplessness Scale, - = Not reported, E = experimental group, C = Control group, * = Median (range), RCT = Randomised controlled trial, Int = 

Intervention, ARDS = Acute Respiratory Distress Syndrome, MODS = Multi Organ Dysfunction Score, HS grad = High school graduate 
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Table 6-4  Characteristics of patients for included studies 

Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Choi et al 

(2013) 

 

 

USA Prospective 

observa-

tional 

Caregiver 

and 

patient 

dyad 

(MV >96 

hours) 

47 55.5 

(16.7) 

31 (66) 44 (94) 

white 

APACHE 

II 21.6 

(8.0)
#
 

 

Respiratory 

26 (55), 

Sepsis, 

multisystem 

failure 9 

(19), Gastro-

intestinal 8 

(17), Cardio-

vascular 3 

(6), Other 1 

(2) 

Pre ICU score 

0.62 (1.31) 
¢
 

 

Pre ICU score 

1.6 (2.45)
 €
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Choi et al 

(2012) 

USA Prospective 

longitudinal 

descriptive 

 

Caregiver 

and 

patient 

dyad (>96 

hours MV) 

47 55.5 

(16.7) 

 

31 (66) 

 

White 44 

(93.6) 

APACHE 

II 21.6 

(8.0) 

 

Respiratory 

25 (55.3), 

Sepsis multi-

system 

failure 9 

(19.1), 

Gastro-

intestinal 4 

(8.5), Others 

4 (8.5) 

Limited ADLS 

pre ICU 12 

(26%); ICU 

DC 33 (85%); 

2mths 12 

(41)
 ¢
 

 

Limited IADLS 

pre ICU 19 (40); 

ICU DC 36 

(92%); 2mths 19 

(66%)
 €
 



Chapter 6  Psychosocial Outcomes : A Systematic Review 

245 

Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Douglas et 

al (2010) 

USA Prospective 

observa-

tional cohort 

Caregivers 

of patients 

MV >48 

hours 

370 Non 

white/ 

White 

51.9 

(16.8)/ 

56.9 

(17.4) 

Non 

white/

white 

63 

(53)/ 

144 

(57) 

 

- - Nonwhite/ 

white: 

Cardiac 9 

(7.6)/27 

(10.7), 

Trauma 35 

(29.7)/70 

(27.8), 

Respiratory 

26 (22)/47 

(18.7), 

Neurologic 

27 (22.9)/51 

(20.2), 21 

(17.8)/57 

(22.6) 

- - 
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Van Pelt 

et al 

(2010) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and 

patient 

dyad >48 

hours MV 

48 52.5 

(19.7) 

 

32 

(66.7) 

 

White 43 

(89.6), 

African 

American 

50 (10.4) 

APACHE 

III 52 

(38.5, 

65) 

Medical 33 

(68.8), 

Surgical 3 

(6.3), 

Trauma 10 

(20.8) 

Pre ICU score 

0 (0-1.5)
# ¢

 

 

Pre ICU Score 2 

(0-4)
# €

 

 

Cox et al 

(Cox, 

Docherty 

et al. 

2009) 

2009 

USA Semi-

structured 

interviews 

Caregiver 

and 

patient 

dyad >48 

hours MV 

23 

 

53 (30, 

70) 
#
 

 

16 (70) White 18 

(78), 

African 

American 

3 (13), 

Native 

American 

2 (9) 

APACHE 

II 23 (20, 

27)
#
 

Eitology of 

ARDS: 

Pneumonia 

7 (30), 

Sepsis 7 

(30), 

Confusion 7 

(30), 

Aspiration 1 

(5), Vaculitis 

1 (5) 

- - 
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Van Pelt 

et al 

(2007) 

USA Prospective 

observa-

tional cohort 

Caregiver 

and 

patient 

dyad >48 

hours MV 

169 56.6 

(19) 

 

101 

(59.8) 

 

White 

152 

(89.9), 

African 

American 

16 (9.5), 

Other 1 

(0.6) 

APACHE 

III 56 (44-

73)
# 

 

Medical 111 

(65.7), 

Surgical 20 

(11.8), 

Trauma 38 

(22.5) 

Pre ICU 

Score 0 (0-1)
 

#
 
¢
 

 

Pre ICU Score 1 

(0-4)
# €
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Douglas et 

al (2005) 

USA Prospective 

experiment-

tal 

Caregiver 

and 

patient 

dyad >48 

hours MV 

290 

E: 

211 

C: 

79 

E: 60.7 

(16.9), 

C: 60.5 

(17.2) 

E: 93 

(44), 

C: 35 

(43) 

E: White 

136 

(66.4), C: 

White 49 

(63.6) 

- E/C: 

Pulmonary 

47 (22.3)/ 22 

(27.8), 

Coronary 

artery 

disease 48 

(22.7)/ 11 

(13.9), 

Neurologic 

disorders 45 

(21.3)/ 11 

(13.9), Other 

71 (33.7)/ 35 

(44.4) 

Total 

ADL/IADL
¥
 

E = 25.1 

(11.4) C = 

23.4 (13.5) 
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Im et al 

(2004) 

USA Prospective 

observa-

tional cohort 

Caregiver 

and 

patient 

dyad >48 

hours MV 

115 

 

54.1 

(19.4) 

 

71 

(61.7) 

White 

103 

(89.6), 

African 

American 

11 (9.6), 

Other 1 

(0.9) 

- - 3.2 (2.3) at 

2mths
¢
 

 

5.3 (2.3) at 

2mths
€
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Douglas et 

al (2003) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and 

patient 

dyad >48 

hours MV 

135 

 

62.4 

(13.9) 

 

84 (62) White 51 

(37.8) 

- Coronary 

artery 

disease 41 

(30.1), 

COPD 35 

(25.7), 

Diabetes 34 

(25.0), 

Neurologic 

disorders 16 

(11.8), Other 

10 (7.4) 

44.6 (21.7)
§
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Choi et al 

(2014) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and 

patient 

dyad >96 

hours MV 

47 55.5 

(16.7) 

Base-

line 

31 

(66.0) 

White 44 

(93.6) 

APACHE 

II 21.6 

(8.0) 

Respiratory 

26 (55.3), 

Sepsis & 

multisystem 

failure 9 

(19.2), 

Gastro-

intestinal 8 

(17.0), 

Others 4 

(8.5) 

- - 
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Choi et al 

(2011) 

USA Prospective 

longitudinal 

descriptive 

Caregiver 

and 

patient 

dyad >48 

hours MV 

69 

 

58.5 

(18.0 - 

89.0)
*
 

28 (41) 

 

White 64 

(93), 

African 

American 

5 (7) 

APACHE 

II 19 (7 - 

43) 

Respiratory 

30 (43), 

Neuro-

logical 10 

(14), Cardio-

vascular 8 

(12), Sepsis 

6 (9), 

Trauma/ 

Surgical 6 

(9), Gastro-

intestinal 4 

(6), Renal 3 

(4), Hemato-

oncology 1 

(1), 

Overdose 1 

(1) 

- - 
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Jones et al 

(2012) 

UK and 

Sweden 

Observa-

tional cohort 

study 

Caregiver 

and 

patient 

dyad >48 

hours MV 

30 

C: 

15 

Int: 

15 

C: 58 

(37-

82), Int: 

61 (19-

74)* 

C: 8 

(53), 

Int: 10 

(67) 

-
 APACHE 

II C: 21 

(9-37), 

Int: 18 (8-

28)* 

C/I: 

Respiratory 

failure 5 (33)/4 

(27), Sepsis 5 

(33)/1 (7), 

Circulatory 

failure 0/2 (13), 

Multiorgan 

failure 1 (7)/3 

(20), Trauma 4 

(27)/1 (7), 

Pulmonary/ 

Circulatory 1 

(7)/0, Gastro-

intestinal 1 

(7)/2 (13), 

Neurological 

0/2 (13) 

- - 
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Author 

Year 
Location Design 

Popu-

lation 
n 

Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Cameron 

et al 

(2006) 

Canada 

 

Cross-

sectional 

survey 

 

Caregivers 

of ARDS 

patients 

MV>48hrs 

50 

 

45.0 

(14.4) 

27 (54) 

 

- APACHE 

II 22.0 

(7.5), 

MODS 

11.5 (2.8) 

- - - 
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Author 

Year 

Location Design Popu-

lation 

n Age 

Mean 

(SD) 

Male  

n (%) 

Ethnicity   

n (%) 

Severity 

of illness 

Mean 

(SD) 

ICU 

Diagnoses 

n (%) 

Level of 

indepen-

dence with 

ADLS score, 

mean (SD) 

Level of 

independence 

with IADLS 

score (range 0-

8) mean (SD) 

Choi et al 

(2014) 

USA Prospective 

observation

al cohort 

Caregiver 

and 

patient 

dyad >48 

hours MV 

47 55.5 

(16.7) 

31 

(66.0) 

White 44 

(93.6) 

APACHE 

II 21.6 

(8.0) 

Respiratory 

26 (55.3), 

Sepsis/multis

ystem failure 

9 (19.2), 

Gastro-

intestinal 8 

(17.0), Others 

4 (8.5) 

- - 

# = Median (IQR), MV = mechanical ventilation, APACHE II/III = Acute Physiology and Chronic Health Evaluation two/three, LHS = Learned 

Helplessness Scale, - = Not reported, E = experimental group, C = Control group, * = Median (range), RCT = Randomised controlled trial, Int = 

Intervention, ARDS = Acute Respiratory Distress Syndrome, MODS = Multi Organ Dysfunction Score, ¢ = Katz Activities of Daily Living tool 

(score range 0-6, higher numbers indicate a higher degree of dependence for ADLS), € Lawson Instrumental Activities of Daily Living (score 

range 0-8, higher numbers indicate a higher degree of dependence for IADLS), ¥ = Oasis ADL and IADL tool - higher numbers indicate a higher 

degree of dependence in performing ADLs and IADLs, § = Physical function Sickness Illness Profile Score (score range 0-100, higher scores 

indicate higher negative effect of illness on physical functioning for ADLS) 
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Caregiver prior psychiatric/psychological history was not routinely 

measured, and three studies reported on this with approximately 40% 

experiencing prior emotional problems (Choi, Sherwood et al. 2012, Choi, 

Hoffman et al. 2013, Choi, Hoffman et al. 2014). Timing of outcome 

measurement varied greatly. Three studies performed acute measures 

solely in ICU (Choi, Hoffman et al. 2013).  Other studies measured 

outcomes across a trajectory during the acute stage (ICU admission to 

ICU discharge) (Paparrigopoulos, Melissaki et al. 2006) and from acute 

(ICU) through to sub-acute stages (2-4 months follow-up) (Douglas, Daly 

et al. 2010, Choi, Sherwood et al. 2012, Choi, Hoffman et al. 2014).  Other 

studies’ measurement ranged from hospital discharge to 2-12 months 

follow-up (Douglas and Daly 2003, Douglas, Daly et al. 2005, Van Pelt, 

Milbrandt et al. 2007, Van Pelt, Schulz et al. 2010, Choi, Donahoe et al. 

2011, Jones, Backman et al. 2012).  Two studies performed single 

measures in the sub-acute phase at two months (Im, Belle et al. 2004) or 

two years (the longest follow-up period) (Cameron, Herridge et al. 2006).  

Prevalence, time course and measurement of depression 

Depressive symptoms in caregivers were the most commonly reported 

psychological outcome (eleven studies) (Table 6-5) (Douglas and Daly 

2003, Im, Belle et al. 2004, Douglas, Daly et al. 2005, Cameron, Herridge 

et al. 2006, Van Pelt, Milbrandt et al. 2007, Douglas, Daly et al. 2010, Van 

Pelt, Schulz et al. 2010, Choi, Sherwood et al. 2012, Choi, Hoffman et al. 

2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 2014).  Depressive 

symptoms were measured using two tools, the full (seven studies) 

(Douglas and Daly 2003, Im, Belle et al. 2004, Douglas, Daly et al. 2005, 

Cameron, Herridge et al. 2006, Van Pelt, Milbrandt et al. 2007, Douglas, 

Daly et al. 2010, Van Pelt, Schulz et al. 2010) and short version (four 

studies) (Choi, Sherwood et al. 2012, Choi, Hoffman et al. 2013, Choi, 

Hoffman et al. 2014, Choi, Tate et al. 2014) of the Centre for 

Epidemiological Studies-Depression (CES-D).  A majority of studies used 

a cut-off score of ≥16 or more to define the at-risk population (two used a 

cut-off score of 15 or more) with the full CES-D (Cameron, Herridge et al. 
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2006, Douglas, Daly et al. 2010).  Caregivers were at highest risk for the 

presence of clinically significant depressive symptoms during the patient’s 

ICU admission (Table 6-5).  Only one study measured depressive 

symptoms in the ICU, reporting a prevalence of 75.5% in 370 caregivers 

(Douglas, Daly et al. 2010).  Two months following ICU, the prevalence of 

depressive symptoms ranged from 33.9% of 115 caregivers in two studies 

(Im, Belle et al. 2004, Van Pelt, Milbrandt et al. 2007) to 43.3% of 278 

caregivers in single study (Douglas, Daly et al. 2010). Two studies 

reported on prevalence at longer-term follow-up ranging from 22.8% of 92 

caregivers (Van Pelt, Milbrandt et al. 2007) to 29% of 48 caregivers (Van 

Pelt, Schulz et al. 2010) at one year and 31.9% of 47 caregivers (Cameron, 

Herridge et al. 2006) two years following ICU (Table 6-5). 

The studies using the CES-D short version (Choi, Sherwood et al. 2012, 

Choi, Hoffman et al. 2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 

2014) used a cut-off score of ≥8 to define clinical risk (Table 6-5). During 

ICU, the risk of clinically significant depressive symptoms ranged from 90% 

in two studies (Choi, Sherwood et al. 2012, Choi, Hoffman et al. 2013) with 

separate cohorts of 50 caregivers to 80.1% in a cohort of 47 caregivers 

(Choi, Hoffman et al. 2014).  The prevalence of depressive symptoms 

decreased with 46.2% of 27 caregivers affected four months post ICU 

(Choi, Hoffman et al. 2014). 
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Table 6-5   Outcomes measures, time points and psychological outcomes for caregivers for quantitative studies 

Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2013) 

Depression CES-D 

Shortened 

(0-30) 

ICU 50 16.4 (7.1) >8 Clinical 

significant risk 

45 (90) 

 Burden Brief Zarit 

Burden 

(0-48) 

  14.3 (7.4) 

 

>17 Substantial 

burden 

18 (36) 

 

Choi et al 

(2012) 

Depression CES-D 

shortened 

(0-30) 

ICU 50 16.4 (7.1) >8 Significant risk 45 (90) 

   ICU 

discharge 

41 10.5 (5.9) >8 Significant risk 30 (73) 

   2mths after 

ICU 

31 10.3 (5.9) >8 Significant risk 19 (61) 

 Burden Brief Zarit 

Burden 

(0-48) 

ICU 50 - >17 Substantial 

burden 

18 (36) 



Chapter 6  Psychosocial Outcomes : A Systematic Review 

259 

Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2012) 

  ICU 

discharge 

41 - >17 Substantial 

burden 

20 (49) 

   2mths after 

ICU 

31 - >17 Substantial 

burden 

11 (36) 

Douglas et al 

(2010) 

Depression CES-D 

(0-60) 

ICU 370 Nonwhite 

= 118, White 

= 252) 

Nonwhite = 23.4 

(11.2), White = 

23.7 (10.9) 

>15 at risk 

21-26 Moderate 

27-60 Severe 

265 (75.5) 

- n not reported (19.1) 

- n not reported (39) 

   2mths after 

ICU 

 - >15 at risk 

21-26 Moderate 

27-60 Severe 

120 (43.3) 

- n not reported (10.5) 

- n not reported (20.2) 

Van Pelt et al 

(2010) 

Depression CES-D 

(0-60) 

2mths after 

initiation of 

MV 

48 13.4 (12.4) >16 at risk 18 (37.5) 

   6mths 48 12.3 (12.0) >16 at risk 14 (29.2) 

   12mths 48 11.8 (12.1) >16 at risk 14 (29.2) 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Van Pelt et al 

(2010) 

Activity 

restriction 

Activity 

Restriction 

Scale 

(11-44) 

2mths after 

initiation of 

MV 

48 22.3 (8.7) - Mean (SD) number of 

activities greatly or 

moderately restricted: 

3.4 (3.4) 

   6mths 48 19.7 (8.1) - Mean (SD) number of 

activities greatly or 

moderately restricted: 

2.9 (3.1) 

   12mths 48 19.4 (8.0) - Mean (SD) number of 

activities greatly or 

moderately restricted: 

2.5 (3.2) 

Van Pelt et al 

(2007) 

Depression CES-D 

(0-60) 

2mths after 

initiation of 

MV 

115 13.2 (11) >16 at risk 39 (33.9) 

   6mths 107 12.7 (11.2) >16 at risk 33 (30.8) 

   12mths 92 10.6 (10.7) >16 at risk 21 (22.8) 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Van Pelt et al 

(2007) 

Activity 

restriction 

Activity 

Restriction 

Scale 

(11-44) 

2mths after 

initiation of 

MV 

115 22.1 (8.5) - - 

   6mths 107 20.5 (8.4) - - 

   12mths 92 20.0 (8.4) - - 

Douglas et al 

(2005) 

QoL SF-8 

(Physical 

subscale 14.1 to 

64.0, Mental 

subscale 6.8 to 

70.4) 

Hospital 

DC and 

2mths 

Hospital DC: 

290 

E= 211, C= 

79 

2mths: 211 

E=163, C= 48 

Hospital DC 

Physical: E= 

52.9 (7.7) C= 

51.9 (8.2) 

2mths Physical: 

E= 51.3 (9.4), 

C= 51.5 (10.2) 

Hospital DC 

Mental: E= 45.2 

(12.0) C= 45.9 

(11.8) 

- - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Douglas et al 

(2005) 

Depression CES-D 

(0-60) 

2mths 211 

E=163, C= 48 

E= 12.3 (11.5), 

C= 12.2 (11.4) 

- - 

 Burden Caregiver 

reaction 

assessment 

(Likert 0-5) 

2mths 211 

E=163, C= 48 

Disrupted 

schedule E= 3.2 

(0.90), C= 2.9 

(0.83), Financial 

concerns E= 2.5 

(0.95), C= 2.4 

(0.96), Lack of 

family support 

E= 2.1 (0.82), 

C= 1.9 (0.93), 

Physical health 

concerns E= 2.3 

(0.71), C= 2.2 

(0.90), Self 

esteem E= 4.2 

(0.47), C= 4.2 

(0.35) 

- - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Im et al (2004) Depression CES-D 

(0-60) 

2mths 115 13.2 (11.0) >16 at risk 39 (33.9) 

 Activity 

restriction 

Changes in 

Role 

Function/Activity 

Restriction 

Scale 

(11-44) 

2mths 115 22.1 (8.5) - - 

Douglas et al 

(2003) 

Depression CES-D 

(0-60) 

Hospital 

DC 

 

135 15.5 (11.8) >16 at risk 69 (51.2) Hospital DC 

28 (36.4) 6mths 

   6mths 77 13.9 (12.8) - - 

 Objective 

burden 

Burden scale 

(9-45) 

Hospital 

DC 

135 32.7 (5.2) - - 

   6mths 77 31.1 (6.5) - - 

 Overload/ 

Burden 

Overload scale 

(4-16) 

Hospital 

DC 

135 8.1 (12.8) - - 

   6mths 77 8.2 (3.3) - - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2014) 

Depression CES-D 

Shortened 

(0-30) 

ICU 

Admission 

47 16.7 (7.2) >8 Significant risk 38 (80.9) 

   2 weeks 

post ICU 

39 10.6 (6.0) >8 Significant risk 21 (55.3) 

   2 mths 

post ICU 

31 10.3 (6.1) >8 Significant risk 15 (51.7) 

   4mths post 

ICU 

27 10.0 (7.8) >8 Significant risk 12 (46.2) 

 Burden Brief Zarit 

Caregiver 

Burden 

Interview 

(0-48) 

ICU 

Admission 

47 14.1 (7.0) - - 

   2 weeks 

post ICU 

39 15.1 (7.4) - - 

   2 mths 

post ICU 

31 12.6 (8.8) - - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2014) 

  4mths post 

ICU 

27 13.1 (8.9) - - 

Choi et al 

(2011) 

Activity 

Restriction 

Activity 

Restriction 

Scale/Changes 

in Role Function 

(11-44) 

1mth post 

ICU 

69 23 (8.3) - - 

   6mth post 

ICU 

69 19.4 (8.6) - - 

Jones et al 

(2012) 

PTSD Post traumatic 

stress scale 

(14-98) 

1mth post 

ICU 

30 

C= 15 

I= 15 

C= 26 (14-65)
* 

I= 24 (14-54)
 *
 

- - 

   3mths post 

ICU 

30 

C= 15 

I= 15 

C= 28 (14-38)
 *
 

I= 19 (14-28)
 *
 

- - 

Cameron et al 

(2006) 

Depression CES-D 

(0-60) 

2 years 

post ICU 

47 12 (4–23)
 #
 >15 15 (31.9) 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Cameron et al 

(2006) 

QoL SF36 

(0-100) 

2 years 

post ICU 

47 Physical 

Functioning 55 

(28–80)
 # 

Role Physical 

67 (0–100)
 #
 

Bodily Pain 62 

(32–100)
 #
 

General Health 

52 (35–72)
 #
 

Vitality 50 (30–

70)
 #
 

Social 

Functioning 75 

(38–100)
 #
 

Role Emotional 

67 (0–100)
 #
 

Mental Health 

76 (47–88)
 #
 

- - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Cameron et al 

(2006) 

Activity 

Restriction 

Caregiving 

Impact Scale (0-

84) 

2 years 

post ICU 

47 - - - 

Choi et al 

(2014) 

QoL SF36 Vitality 

Subscale 

(0-100) 

ICU 

Admission 

47 45.9 (23.3) <45 20 (43) 

   <2 weeks 

post-ICU 

discharge 

38 42.2 (24.7) <45 20 (53) 

   2 months 

post-ICU 

discharge 

29 48.6 (24.0) <45 13 (45) 

   4 months 

post-ICU 

discharge 

26 48.5 (24.6) <45 13 (50) 



Chapter 6  Psychosocial Outcomes : A Systematic Review 

268 

Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2014) 

Depression CES-D 10 

(0-30) 

ICU 

Admission 

47 SF36 

Vitality >45 

group = 14.3 

SF36 Vitality 

<45 group = 

19.9 

 - 

   <2 weeks 

post-ICU 

discharge 

38 SF36 

Vitality >45 

group = 6.6 

SF36 Vitality 

<45 group =  

14.3 

 - 

   2 months 

post-ICU 

discharge 

29 SF36 

Vitality >45 

group = 7.3 

SF36 Vitality 

<45 group = 14 

 - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2014) 

  4 months 

post-ICU 

discharge 

26 SF36 

Vitality >45 

group = 5.1 

SF36 Vitality 

<45 group = 

14.9 

 - 

 Burden Brief Zarit 

Burden 

Interview 

(0-48) 

ICU 

Admission 

47 SF36 

Vitality >45 

group = 11.4 

SF36 Vitality 

<45 group = 

17.6 

 - 

   <2 weeks 

post-ICU 

discharge 

38 SF36 

Vitality >45 

group = 9.9 

SF36 Vitality 

<45 group = 

19.7 

 - 
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Author Year 

Outcome 

relevant to 

review 

Instrument and 

score range 

Time point 

(months) 
n 

Scores 

(mean/SD) 
Cut-off score Prevalence n (%) 

Choi et al 

(2014) 

  2 months 

post-ICU 

discharge 

29 SF36 

Vitality >45 

group = 8.7 

SF36 Vitality 

<45 group = 

17.5 

 - 

   4 months 

post-ICU 

discharge 

26 SF36 

Vitality >45 

group = 10.6 

SF36 Vitality 

<45 group = 

15.5 

 - 

# = Median (IQR), * = Median (range), & = Mean (range), CES-D = Centre for Epidemiological Studies – Depression, IES-R = Impact of Events 

Scale – Revised, IES = Impact of Events Scale, QoL = Quality of life, C= Control, E= Experimental, I = Intervention, PTSD = Post traumatic 

stress disorder, DC = Discharge, Approx = approximately 
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Prevalence, time course and measurement of burden, activity restriction 

and HRQoL 

Caregiver burden, activity restriction or lifestyle interference and HRQoL 

were the next most common outcomes reported, in six (Douglas and Daly 

2003, Douglas, Daly et al. 2005, Choi, Sherwood et al. 2012, Choi, 

Hoffman et al. 2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 2014), 

five (Im, Belle et al. 2004, Cameron, Herridge et al. 2006, Van Pelt, 

Milbrandt et al. 2007, Van Pelt, Schulz et al. 2010, Choi, Donahoe et al. 

2011) and three (Douglas, Daly et al. 2005, Cameron, Herridge et al. 2006, 

Choi, Tate et al. 2014) studies respectively (Table 6-5). 

The majority of studies measuring caregiver burden, all led by the same 

author, used the Brief Zarit Burden Interview, where a cut-off score of >17 

indicated substantial burden (Choi, Sherwood et al. 2012, Choi, Hoffman 

et al. 2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 2014).  The 

prevalence of caregiver burden was 36% of 50 caregivers during ICU 

(Choi, Sherwood et al. 2012, Choi, Hoffman et al. 2013) and of 31 

caregivers at two months after ICU (Choi, Sherwood et al. 2012) (Table 6-

5). The other two studies used the Caregiver Reaction Assessment 

(Douglas, Daly et al. 2005) and an Objective/Overload Burden Scale 

(Douglas and Daly 2003) though neither of these studies reported a cut-off 

score and prevalence data were unable to be extracted. 

Most studies measuring activity restriction or lifestyle interference used the 

Activity Restriction Scale (ARS) (Williamson, Shaffer et al. 1998) and 

although one study used the Caregiver Impact Scale, scores for the cohort 

were not reported (Cameron, Herridge et al. 2006).  On the 11-item ARS, 

caregivers are asked to report the degree of restriction they experienced 

due to providing care.  Possible scores ranged from 11 to 44, where a 

score of 20, for example, indicates slight restriction in activities such as 

caring for self or others, visiting friends, working on hobbies. However a 

definitive cut-off score has not been described in the literature. Caregivers’ 

scores indicated a slight activity restriction, which improved over time.  
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Mean scores ranged from 23 at one month post ICU (Choi, Donahoe et al. 

2011), to 22.1 at two months post ICU (Im, Belle et al. 2004, Van Pelt, 

Milbrandt et al. 2007), and continued to decrease over time to 20 in two 

studies which repeated measures a year following initiation of mechanical 

ventilation (Van Pelt, Milbrandt et al. 2007, Van Pelt, Schulz et al. 2010).  

Three studies measured HRQoL using the SF-8 (Douglas, Daly et al. 

2005), the Vitality Subscale of the SF36 (Choi, Tate et al. 2014) and the 

SF36 (Cameron, Herridge et al. 2006).  As each study used different 

outcome measures at different time points, results were not easily 

synthesized, and trajectories appeared to differ which may be attributable 

to the variability in outcome measures used.  The Physical subscale 

scores (of the SF-8) appeared to remain stable between hospital 

discharge and two months follow-up (Douglas, Daly et al. 2005), while 

Vitality subscale scores appeared to improve slightly from ICU admission 

to four months following ICU discharge (Choi, Tate et al. 2014) (Table 6-5). 

The last study measuring HRQoL reported solely two-year outcomes, with 

lower scores in all domains compared with population values (Cameron, 

Herridge et al. 2006). 

Prevalence, time course and measurement of Post-Traumatic Stress 

Disorder (PTSD) 

Only one study reported PTSD (Jones, Backman et al. 2012) and used the 

Post Traumatic Stress Scale (PTSS) (Table 6-5). The caregivers of 

patients in the intervention group, which received a diary outlining details 

of the patients’ stay in ICU, had lower PTSS scores from one month to 

three months following ICU discharge compared with those who did not 

receive a diary, although the authors did not report a cut-off score or 

corresponding prevalence at any time point (Jones, Backman et al. 2012). 

Risk factors for psychological morbidity 

The risk factors for depressive symptoms were the most commonly 

reported (Table 6-6). Four studies completed univariate analyses and 
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three studies completed multivariate analyses.  The most frequently 

reported were caregiver specific (female gender and greater health risk 

behaviours) and related to patient characteristics, specifically functional 

dependency, and institutionalisation post hospital discharge. Other 

significant risk factors included younger caregiver, older patient, overload, 

fatigue and whether they received paid help (Table 6-6). 
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Table 6-6   Risk factors for depression 
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Choi et al  

(2013)
A
 

50 NR NR NR NR NR NR *Yes 

(Spearman 

rho= 0.51) 

No NR NR NR NR NR NR NR NR NR 

Choi et al 

(2012)
C
 

50 

 

 

*Yes NR NR NR *Yes 

 

NR *Yes  

(ICU 

admission, 

ICU DC  & 

2mths post 

ICU) 

- - - *Yes NR NR NR NR NR NR 

Douglas et 

al (2010)
D
 

370 
#
Yes NR NR NR NR No 

#
Yes 

caregiver 

health 

status at 

hospital 

DC 

NR - 
#
Yes - NR NR NR NR NR NR 
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Van Pelt 

et al 

(2010)
B
 

48 *Yes  

(At 2, 

6, 12 

mths) 

At 2, 

6, 

12mth

s: 

*Yes 

At 2, 

12 

mths: 

*Yes 

NR NR - - NR - NR At 6 & 

12mths:  

*Yes 

NR At 2 & 

12mths: 

*Yes 

At 

6mths: 

*Yes 

At 12 

mths: 

*Yes 

At 12 

mths: 

**Yes 

At 

12mth

s: 

*Yes 

NR NR 

Van Pelt 

et al 

(2007)
B
 

115 *Yes *Yes NR *Yes 

**Yes 

NR NR NR NR NR *Yes NR *Yes *Yes *Yes NR *Yes 

**Yes 

NR 
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Douglas et 

al (2005)
D
 

290 NR NR Spouse

: No 

(OR 

1.19), 

Adult 

child  

(OR 

0.83), 

other 

(OR 

0.89) 

NR NR NR NR NR NR NR NR NR NR NR NR NR NR 

Im et al 

(2004)
B
 

115 NR NR NR NR NR NR NR NR NR **No NR **Yes: 

Assis-

tance 

with 

ADLS/ 

IADLs 

NR NR NR NR NR 
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Douglas et 

al (2003)
D
 

135 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR #Yes 

over-

load 

#Yes 

care-

giver 

physical 

health 

Choi et al 

(2014)
A
 

47 NR NR NR NR NR NR NR NR NR NR NR *Yes with 

patient 

symptom 

burden 

(rho = 

0.42) 

NR NR NR NR NR 

Cameron 

et al 

(2006)
E
 

47 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR 
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Choi et al 

(2014) 

47 NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR NR *Yes 

All analyses in table are univariate unless otherwise specified.  

#Caregiver = n at recruitment; AStatistical analyses were conducted using correlations (spearmans rho or pearsons), BStatistical analyses were 

conducted using multivariable models; CStatistical analyses explored different trends in patient and caregiver characteristics by trajectory group 

(high risk of depression and low risk of depression) instead of identifying predictors of group membership – data displayed for high risk group; 

DMultiple linear regression was used to examine predictor variables; ERisk factors for caregiver depression not reported only risk for emotional 

distress (Overall, caregivers reported more emotional distress when they were caring for ARDS survivors with more depressive symptoms; they 

experienced more lifestyle interference and had lower levels of mastery)  

*Yes = factor statistically significant (p= <0.05) on univariate analysis; **Yes = factor statistically significant (p= <0.05) on multivariate analysis; 

*No = factor not statistically significant on univariate analysis; **No = factor not significant on multivariate analysis; - = Factor not analysed, NR 

= Not reported; #Yes = significant on multiple linear regression; #No = not significant 



Chapter 6  Psychosocial Outcomes : A Systematic Review 

279 

The main risk factor for caregiver burden was in those who experienced 

high health risk behaviours for example inadequate rest, exercises, 

skipping meals and the other main risk factor was the longer-term 

institutionalisation of the patient (Table 6-7). A number of differing 

statistical methods were utilised in individual studies making synthesis of 

risk factors for caregiver burden difficult. Two studies were not able to be 

included in Table 6-7. Douglas and colleagues (Douglas and Daly 2003) 

reported that caregivers of patients residing in an institution reported 

higher burden scores at 6 months than did caregivers of patients residing 

at home, however statistical testing to identify risk factors was not reported.  

Similarly Choi and colleagues (Choi, Hoffman et al. 2014) reported 

caregiver burden scores but did not report any associated risk factors.   
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Table 6-7   Risk factors for caregiver burden 

Author Year Study (n)# 
High caregiver health 

risk behaviours 

Child Caregiver to 

care recipient 

Patient institutionalized 

post discharge 
Caregiver fatigue 

Choi et al 

(2013)A 

50 *Yes (Spearman rho= 

0.50) 

NR NR NR 

Choi et al 

(2012)B 

50 

 

 

*Yes 

(ICU admission, ICU 

DC  & 2mths post ICU) 

NR NR NR 

Douglas et al 

(2005) 

290 NR *Yes (Kruskall-Wallis 

test) 

**Yes (repeated measures 

ANOVA) 

NR 

Choi et al 

(2014) 

47 NR NR NR *Yes (Mann-Whitney U 

test) 

 

NR = not reported. 

ACaregiver = n at recruitment. 

BStatistical analyses were conducted using correlations (Spearman ρ or Pearson). 

CYes = factor statistically significant (p ≤ 0.05) on univariate analysis. 

DStatistical analyses explored different trends in patient and caregiver characteristics by trajectory group (high risk of depression and low risk of 

depression) instead of identifying predictors of group membership—data displayed for high-risk group. 

EYes = factor statistically significant (p ≤ 0.05) on multivariate analysis. 
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Van Pelt and colleagues reported the most comprehensive risk factors for 

caregiver lifestyle disruption using univariate and multivariate analyses 

(Van Pelt, Schulz et al. 2010).  On multivariate analyses the main risk 

factors for lifestyle disruption were: patient male gender (at 2 and 12 

months), functional dependency (at 12 months), patient education ≥12th 

grade (at 2 months) and patient tracheostomy (at 12 months).  An earlier 

paper by the same research team/investigators (Van Pelt, Milbrandt et al. 

2007) did not identify risk factors using statistical analyses but 

descriptively reported that when stratified by pre-ICU functional status, 

lifestyle disruption tended to be higher in caregivers of those with pre-ICU 

functional dependency, although this was significant for six months 

lifestyle disruption.  Whilst Im et al (2004) reported activity restriction 

scores they did not report associated risk factors, as it was not their 

primary outcome of interest.  Choi and colleagues (Choi, Donahoe et al. 

2011) used Bonferroni post-hoc comparison, showed that the lifestyle 

disruption scores were higher in caregivers of patients who never 

recovered to their functional status before ICU admission compared with 

caregivers of patients who did, by six months after ICU discharge.  

Cameron and colleagues (Cameron, Herridge et al. 2006) reported risk 

factors for emotional distress and found that caregivers experienced more 

lifestyle interference when they were caring for ARDS survivors with more 

depressive symptoms, but that lifestyle interference was not associated 

with psychological well-being. 

Qualitative findings 

The key findings from the single qualitative study identified a lack of 

support for caregivers following discharge, and caregivers suffered 

emotional strain balancing caregiver, work and child care duties, which 

resulted in relationship strain and increased distance. Supporting quotes 

included: “Once we were out of the hospital, we were on our own. Nobody 

realises that leaving the hospital is not the end for some people. The next 

place is just as hard, sometimes worse”; “He is better, but I’m exhausted. I 

am working and then taking care of him and the kids—and we could not 
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get home health care for some insurance reason. Day and night, 

something is always going on. Nobody could know how bad I have it” and 

“I do not think we have a real normal marriage now.” Regret and 

hopelessness were also key themes: “You turn around and your life is 

changed forever”; “It is just too much sometimes, overwhelming. What will 

I do if he gets worse? We are sinking.” (Cox, Docherty et al. 2009). 

Risk of Bias within studies 

The overall methodological quality of the studies included in this review 

was low (Table 6-8). The Kappa for the two randomised controlled studies 

(Douglas, Daly et al. 2005, Jones, Backman et al. 2012) assessed using 

the PEDRO scale was 0.71.   The RCT by Jones (Jones, Backman et al. 

2012) scored 5/10 on the PEDRO scale indicating ‘fair quality’ (Maher, 

Sherrington et al. 2003).  The RCT by Douglas and colleagues (Douglas, 

Daly et al. 2005) scored 3/10 on the PEDRO scale indicating ‘poor quality’.  

The Kappa for the observational studies (Douglas and Daly 2003, Im, 

Belle et al. 2004, Cameron, Herridge et al. 2006, Van Pelt, Milbrandt et al. 

2007, Douglas, Daly et al. 2010, Van Pelt, Schulz et al. 2010, Choi, 

Donahoe et al. 2011, Choi, Sherwood et al. 2012, Choi, Hoffman et al. 

2013, Choi, Hoffman et al. 2014, Choi, Tate et al. 2014) assessed using 

the NOS (Wells) was 0.45, indicating moderate agreement (Landis and 

Koch 1977).  The NOS scores for the observational studies ranged from 2-

4 with a <4 rating on the NOS indicating limited evidence or low quality.  

Consensus was achieved on all occasions and no studies were excluded 

from this review based on the assessed risk of bias.  
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Table 6-8   Risk of bias for cohort studies scored using Newcastle-Ottawa scale 

Author Year Design Selection Comparability Outcome Total 
NHMRC 

Grade 

Choi et al 

(2013) 

Cohort 1 0 1 2 III-2 

Choi et al 

(2012) 

Cohort 1 0 3 4 III-2 

Douglas et al 

(2010) 

Cohort 1 0 2 3 III-2 

Van Pelt et al 

(2010) 

Cohort 1 0 1 2 III-2 

Van Pelt et al 

(2007) 

Cohort 1 0 3 4 III-2 

Im et al (2004) Cohort 1 0 3 4 III-2 

Douglas et al 

(2003) 

Cohort 1 0 2 3 III-2 
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Author Year Design Selection Comparability Outcome Total 
NHMRC 

Grade 

Choi et al 

(2014) 

Cohort 1 0 3 4 III-2 

Choi et al 

(2011) 

Cohort 1 0 1 2 III-2 

Cameron et al 

(2006) 

Cross-sectional 

survey 

 

1 0 2 3 III-2 

Choi et al 

(2014) 

Cohort 2 0 2 4 III-2 
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Quantitative synthesis of results 

Meta-analyses could not be conducted due to the predominant 

methodological design being observational cohort studies. 

6.4 Discussion 

This systematic review describes psychological outcomes for informal 

caregivers of longer stay ICU survivors, from ICU admission through to 

longer-term follow-up.  Fourteen studies were identified for inclusion with 

the majority of studies using quantitative research methodology and only 

one using qualitative inquiry.  The overall quality of the studies was low as 

graded by the risk of bias tools and the NHMRC levels of evidence.  

Methodologically igh-quality studies are needed to quantify the degree of 

impairment in psychosocial outcomes in informal caregivers. 

Depression was the most commonly investigated and reported outcome 

across the studies with symptom prevalence that ranged from 75% during 

ICU to 22.8-31.9% at one-year following ICU.  It should be noted that the 

majority of studies used screening tools to identify depressive symptoms 

rather than diagnostic tools.  Risk factors for depressive symptoms specific 

to the caregiver included female gender and younger age whilst patient-

specific risk factors included older age, functional dependency and 

institutionalisation post hospital discharge.  Epidemiological findings 

indicate a female preponderance for depression with the burden reported 

as 50% higher for females than males (Marcus 2012).  In this review, 

caregivers were predominantly female, the spouse/partner of the patient 

and employed, which is consistent with the literature describing possible 

reasons for gender differences for depression.  Social roles and cultural 

norms have been suggested to contribute to a female predisposition for 

depression where women traditionally adopt caregiving roles within the 

family unit.  It is suggested that demands of these traditional roles such as 

home-keeping and caring for children may place women at greater risk for 

depression leading to the hypothesis of ‘role strain’ (Piccinelli and 
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Wilkinson 2000).  Furthermore, females can experience ‘role conflict’ and 

‘role overload’ through managing multiple responsibilities including 

domestic and employment roles which may also contribute to their higher 

rates of depression (Piccinelli and Wilkinson 2000).  This was supported 

by the qualitative findings of Cox where a key theme was emotional strain 

from balancing caregiver, work and childcare responsibilities (Cox, 

Docherty et al. 2009). 

It was understandable that patient factors such as functional dependency 

and greater comorbidities were associated with increased caregiver 

depressive symptoms due to the likely increased physical care 

requirements.  These may translate to increased burden although this was 

not specifically measured in the studies.  This provides further incentive to 

enlist early rehabilitative strategies to ensure patients reach optimal levels 

of physical function and independence prior to returning home in an effort 

to reduce the physical burden that may result on caregivers in the 

community (Iwashyna and Netzer 2012).  It is also possible that greater 

support is required for informal caregivers/patients following hospital 

discharge.  Qualitative findings supported this and one of the key themes 

identified was “lack of support following hospital discharge” (Cox, Docherty 

et al. 2009).  Conversely, institutionalisation (where a paid/professional 

carer usually provides the necessary physical care) was associated with 

increased risk for depressive symptoms in caregivers of those patients 

institutionalised post hospital discharge.  This suggests there may be other 

psychological factors specific to institutionalisation of a loved one that 

contributes to depressive symptoms. Some of these have been described 

by researchers evaluating dementia care, and include guilt that the patient 

could not be cared for at home, grief and loss (Spruytte, Van Audenhove 

et al. 2002).  There may also be an interaction within the dyad where the 

psychological functioning of the patient may influence the caregiver with 

regard to depression outcomes (Cameron, Herridge et al. 2006).  This may 

also contribute to “relationship strain”, which has been reported by others 

(Cox, Docherty et al. 2009).  This interaction between the dyad therefore 

warrants further investigation. There is more extensive literature describing 
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the outcomes and risk factors for depressive symptoms in other caregiver 

populations such as dementia,(Schoenmakers, Buntinx et al. 2010) stroke 

(Han and Haley 1999) and cancer (Kim, Carver et al. 2013).  Whilst the 

evidence for outcomes of caregivers for the critically ill is still an emerging 

field, the longer-term depressive symptom rate of 22.8-31.9% was 

comparable with caregivers of patients with dementia (Schoenmakers, 

Buntinx et al. 2010) and stroke caregivers (Han and Haley 1999) although 

greater than the prevalence of depression in caregivers of colorectal 

cancer patients (Kim, Carver et al. 2013).  However, this longer-term rate 

of depressive symptom remains higher than reported lifetime prevalence 

rates of 8.3-14.9% in the general population (Richards 2011). It should be 

noted that as females were overrepresented in the caregiver cohort of this 

review, this could contribute to these differences, as depression is more 

prevalent in females than males (Richards 2011).  Caregiver 

characteristics and risk factors such as female gender and younger age 

are also similar across reviews,(Han and Haley 1999, Schoenmakers, 

Buntinx et al. 2010) while patient functional dependence was similar to 

depression in dementia caregivers (Schoenmakers, Buntinx et al. 2010).  

This is important to identify an at-risk group for the targeting of intervention 

in future studies.   

Caregiver burden and lifestyle interference was also commonly 

investigated across the studies.  Less than half of the caregivers 

experienced burden during ICU and at two months follow-up, although it 

was difficult to interpret the findings as different outcome measures were 

used and not all had cut-off scores.  It is therefore possible that the degree 

of burden caregivers face may be underrepresented in this review.  

Institutionalisation of the patient following hospital discharge was a main 

risk factor for burden.  It may be that ‘burden’ measures similar constructs 

to that of other measures outcomes described in this review.  The 

conceptual model by Van Pelt and colleagues (Van Pelt 2010) lists 

“Burden Instruments” to include measures of depression, anxiety, PTSD, 

HRQoL, etc. suggesting that such psychological factors carry with them a 

degree of burden and that the concept of burden may be an 
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encompassing one rather than a separate entity.  It may be useful to 

further explore the concept of ‘burden’ in future studies using qualitative 

inquiry. Lifestyle interference was highest whilst the patient was in ICU 

and decreased over time; this may be a sign of the caregiver’s adaptation 

and coping.  Alternatively this could also be attributable to patient recovery; 

future studies should aim to distinguish between these two concepts.  

Patient functional dependency in the longer-term also carried a degree of 

risk for caregiver lifestyle disruption.  This could be due to the ongoing 

care requirements that functionally dependent patients require which 

consequently leads to greater lifestyle interference for the caregiver.  This 

may be of particular concern for the younger, female caregiver who 

potentially has to manage domestic tasks, employment and other 

dependents such as children (Piccinelli and Wilkinson 2000). 

In this review, the primary period of risk for psychological morbidity was 

during the patients’ admission to ICU, which is often a high stress time.  

Symptoms of psychological morbidity in caregivers decreased overtime 

following the patient’s discharge from hospital.  However the majority of 

studies had relatively short follow-up periods and adverse psychological 

outcomes may still be present over a longer-term but are as yet 

undetected.  This trajectory of symptoms is consistent with stress process 

models, which have been more commonly described in other caregiver 

populations such as Alzheimer’s disease (Goode, Haley et al. 1998).  

Stress process models have been used to describe the interaction 

between caregiver stressors, possible psychosocial resources and 

caregiver wellbeing (Goode, Haley et al. 1998).  The trajectory seen in this 

review could also be related to other psychological factors such as 

resilience which is considered by some authors to be a relatively stable 

personality trait characterised by the ability to navigate and spring back 

from adversity (Tugade, Fredrickson et al. 2004, Ong, Bergeman et al. 

2006).  Resilient individuals tend to draw on positive emotion-eliciting 

coping strategies such as benefit finding, positive reappraisal and humour 

to control negative emotions (Tugade, Fredrickson et al. 2004, Ong, 

Bergeman et al. 2006).  “Benefit finding” or “post-traumatic growth” is a 
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contemporary theory where people who have experienced a traumatic 

event identify positive ways in which their lives have changed following the 

trauma and may also be considered a form of coping (Helgeson, Reynolds 

et al. 2006).  A meta-analytic review reported benefit finding was 

associated with better mental health outcomes such as reduced 

depression rates although was unrelated to measures of anxiety or HR-

QoL (Helgeson, Reynolds et al. 2006).  Traits such as psychological 

resilience may strengthen resistance to stress by allowing greater access 

to positive emotional resources (Tugade, Fredrickson et al. 2004, Ong, 

Bergeman et al. 2006) and would be useful for future studies to include.  

Studies to date have used a myriad of outcome measures at variable time 

points making synthesis of this literature and comparison between studies 

difficult.  This is an important area to further define and achieve consensus 

in order to develop timely and relevant interventions.  Specifically, what 

outcomes should be measured, when, for how long, what tools and cut-off 

scores should be used.  This would assist in improving the quality of future 

research.  Many of the studies did not define informal caregiving, which is 

a common problem in other systematic reviews of caregiver outcomes 

(Malonebeach and Zarit 1991, Schoenmakers, Buntinx et al. 2010).  

Within the critical care literature, Choi and colleagues have consistently 

defined it as individual who provided the majority of emotional, financial, 

and physical support for the patient or the individual primarily responsible 

for caring of the patient on an unpaid basis.  Other definitions of informal 

caregiving by government agencies commonly define an informal 

caregiver as any person such as a family member, friend or neighbour, 

who is giving regular, ongoing assistance to another person without 

payment for the care given (Australian Institute of Health and Welfare 

2005, Family Caregiver Alliance 2012).  Most definitions refer to care 

delivered at home in the community where the care recipient (disabled or 

frail) is provided with assistance or supervision with activities of daily living 

and/or medical task.  However, due to the acute nature of critical illness, 

the definition of caregiving may need to be expanded or adapted for the 

critical care population as some patients may admit to ICU without pre-
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existing care needs but then go on to require informal caregiver assistance.  

It could be argued that a family member responsible for or involved in care 

decisions during the acute phase is providing a form of caregiving.  These 

may be the very family members who go on to adopt the role of informal 

caregiver post hospital discharge although it is difficult to identify in ICU 

whether patients will require informal caregiving assistance once they are 

discharged.  

Heterogeneity in reporting was a limitation of the included studies. The 

scope of this review was narrow and articles where participants were not 

ventilated or ventilated for less than 48 hours were excluded.  However, 

the inclusion criteria of ≥48 hours of mechanical ventilation was used to 

attempt to identify the longer stay patient, whilst recognising there is no 

formal definition of this in the literature.  It could be hypothesised that this 

patient group was more likely to be affected by their critical care 

experience, culminating in more complex care needs, with resultant 

implications for caregivers.  Another potential limitation of the review was 

the exclusion of bereaved caregivers.  It was decided a priori that this this 

review would focus on those patients who survive and their caregivers in 

order to further describe the potential burden of survivorship.  However, 

psychological outcomes of bereaved caregivers are also important to 

consider but may be better addressed in a separate review particularly 

given any service delivery for these family members is likely to take a 

different form than support services for caregivers of patients who survive. 

A number of studies were excluded that included data on both bereaved 

and non-bereaved caregivers.  It would be useful for authors to present 

follow-up data separated into bereaved and non-bereaved caregivers in 

future, as they represent different populations.  

This review was based upon the concept of burden and outcome 

measures as described in the model by Van Pelt (Van Pelt 2010).  This 

review has focused only on describing informal caregiver morbidity 

associated with providing care for longer stay critical care survivors in 

order to begin to understand the complexities of recovery post ICU.  This 
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review focused on the negative aspects of caregiving as the measurement 

and investigation of positive psychology is relatively new for this area of 

research.  As future studies begin to include measures of positive 

psychology it would be an interesting area for a further systematic review 

to address, as it should be acknowledged that there are positive aspects 

to providing care. Caregiver outcomes are also likely to be affected by the 

psychological and social resources they possess as well as factors such 

as resilience and coping abilities. Future studies could consider using 

measures of resilience in order to account for the positive aspects of 

psychology and not just the negative outcomes. This may be useful for 

design of interventional studies where interventions might be tailored 

towards less resilient and at risk individuals.  Future research could also 

investigate screening for caregiver risks during the ICU admission where 

intervention could be implemented and then evaluated.  

6.5 Conclusion 

Depression was most prevalent in informal caregivers of survivors of 

intensive care who were ventilated for more than 48 hours and was the 

most commonly investigated psychological outcome. Symptoms of 

depression were highest during the acute phase of the patients’ illness 

and improved over time. However depression persists and was 22.8-29% 

at one year, which was comparable with caregivers of patients with 

dementia. Highest risk for depression occurred in younger female 

caregivers, although it should be noted that overall study quality was low. 

Further high-quality studies are needed to quantify anxiety, stress, 

caregiver burden and PTSD in informal caregivers of long-stay patients 

surviving ICU.    

Within Australia, the outcomes of informal caregivers of survivors are 

currently unknown.  The following chapter investigates these outcomes 

with the study design based upon the findings of this systematic review 

with the aim to address some of the current knowledge gaps. 
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CHAPTER 7 PSYCHOSOCIAL OUTCOMES IN 

INFORMAL CAREGIVERS OF THE CRITICALLY ILL 

IN AUSTRALIA 

7.1 Introduction 

The systematic review in the preceding chapter found, in caregivers of 

survivors of critical illness, depression, burden and lifestyle interference to 

be the most commonly reported outcomes. The greatest period of risk for 

psychological morbidity was during critical care with a decrease over the 

more commonly reported two-month follow-up period (Haines, Denehy, 

Skinner, Warrillow, & Berney, 2015).  Risk factors for depressive 

symptoms specific to the caregiver included female gender and younger 

age whilst patient-specific risk factors included older age and functional 

dependency. It could be hypothesised that the trajectory of psychosocial 

outcomes may be attributable to factors such as caregiver resilience 

and/or patient recovery although this is unknown from the current literature.  

This systematic review identified a number of gaps in the literature: 

 There is limited research on other important outcomes such as 

caregiver anxiety and health related quality of life (HRQoL). 

 Many of the included studies focused on the negative aspects of 

caregiving based upon the conceptual framework by Van Pelt and 

colleagues (Kulkarni, 2010) although there is a need for future 

research to include measures of positive psychology such as 

caregiver resilience which may affect outcomes. 

Positive psychology may provide a more comprehensive understanding of 

outcomes for caregivers of the critically ill.  Positive psychology refers to 

the pyschosocial resources that an individual possesses such as self-

mastery, which is an individual’s sense of control over their life (Pearlin et 

al., 1978).  Positive psychology is relevant to caregiving as research 
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indicates that not all caregiving is a stressful or negative experience 

(Cameron et al., 2007).  The positive aspects of caregiving have been 

defined as the rewards and satisfaction derived from the caregiving 

relationship (Tarlow et al., 2004).  Caregivers may in fact experience 

personal growth, fulfillment, feeling mportant and responsible, through to 

finding companionship and meaning within the relationship (Cohen et al., 

2002).  Satisfaction and positive appraisal of caregiving may reduce 

caregiver stress and improve their outcomes (Roff et al., 2004, Cohen et 

al., 2002).  Whilst not all the positive aspects of caregiving could be 

measured in the current study, self-mastery was selected as a singular 

measure of the caregivers’ psychological resources. 

In Australia, there are no data to describe the trajectory of psychosocial 

outcomes of informal caregivers from ICU to beyond discharge and 

relative to the trajectory of patient recovery.  Furthermore, it is unknown 

whether the informal caregiver burden is such that they are prevented 

from returning to their previous community roles, such as work and 

whether they experience significant lifestyle disruption. It is therefore 

important to investigate the informal caregiver journey within an Australian 

health care context to add to our knowledge of ICU survivorship and the 

potentially hidden societal costs.  The following study was designed to fill 

aspects of the knowledge gaps identified by the systematic review but it 

was also important to use similar outcome measurements and time points 

to allow for international comparison. The data collection in this study is 

currently ongoing and results from the first n= 22 are presented in this 

chapter. 

The aims and hypotheses for this study were:  

1. To investigate the prevalence and short term trajectory of 

psychosocial morbidity (anxiety, depression, HRQoL, caregiver 

burden and Post Traumatic Stress Disorder (PTSD) (prevalence at 

two months only)) in informal caregivers of patients requiring 
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mechanical ventilation for >48 hours, at: i) ICU admission, ii) 

Hospital discharge iii) Two-months post hospital discharge.   

Hypothesis 1: Caregiver psychological morbidity will be highest 

during the patients’ ICU admission although the prevalence of 

PTSD in caregivers at two-month follow-up will remain high. 

2. Describe the informal caregiver psychosocial trajectory in relation to 

the patient’s level of physical function pre and post ICU 

Hypothesis 2: Caregiver psychological morbidity will be high in 

those patients who are functionally dependent at two-month follow-

up. 

3. Investigate the factors associated with psychological resilience 

(mastery or coping) in informal caregivers of patients requiring 

mechanical ventilation for >48 hours at i) ICU admission, ii) hospital 

discharge and iii) two-months post hospital discharge. 

Hypothesis 3: Low caregiver resilience will be related to caregiver 

level of education, prior history of psychological symptoms, patient 

dependency and will be lowest during ICU admission and at 

hospital discharge although it will improved by two-months post 

hospital discharge. 

7.2 Methods  

Study design, setting and participants 

This study was a multi-site prospective observational study and was 

conducted at two mixed medical/surgical tertiary, university-affiliated ICUs 

in Melbourne, Australia. An informal caregiver was defined as the 

individual who provided or was expected to provide the majority of 

emotional, financial, and physical support for the patient on an unpaid 

basis (Cameron, Herridge, Tansey, McAndrews, & Cheung, 2006; Choi, 

Donahoe, Zullo, & Hoffman, 2011; Choi et al., 2012).  Caregivers were 
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eligible if the patient had been mechanically ventilated for 48 hours or 

more and the patient did not meet any of the following exclusion criteria: 

 Less than 18 years of age 

 Imminently about to die 

 Readmitted to ICU or admitted from another ICU 

 Admitted to ICU with a previous tracheostomy 

 Predicted by medical staff to be in hospital greater than six months 

or unlikely to return home 

 Resides in a care facility pre-morbidly 

Caregivers were excluded if they were: 

 Unable to understand English language 

 Unable to be identified from medical records/staff 

 Unable to be contacted 

The institutional ethics committee approved this study (Appendix 7.1) and 

written informed consent was obtained from the participants.  The 

reporting of this study follows STROBE guidelines. 

Study size 

For the final study size, the sample size calculation is based upon the 

primary outcome measuring depression using Centre for Epidemiological 

Scale- Depression, based upon a moderate effect size (d=0.4)(Cohen 

1988), alpha (2- tailed), power of 0.8, allowing for 15% drop outs we will 

recruit 115 patients. 
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Procedure 

The study commenced March 2014 with data collection planned to 

continue until the target recruitment size of 115 participants is met.  For 

the purposes of this thesis and subsequent timeline restrictions for 

submission, the subset of caregivers who have completed all data 

collection time points by December 2014 are included in this chapter. 

Patients and caregivers were screened for eligibility on admission to ICU 

and were recruited within a week. If the patient was deceased before 

follow-up the caregiver was not contacted to repeat the outcome 

measures, as we wanted to investigate caregiver burden associated with 

survivorship. 

If the caregiver was unable to be recruited in person, they were recruited 

via telephone.  If required, a total of three phone calls were made to the 

caregivers to either recruit and/or to complete follow-up measures.  If they 

were unable to be contacted after the third phone call they were either not 

recruited or were considered lost to follow-up. 

Outcome measurement 

Caregiver outcome measurement 

Outcome measures were recorded at one week following ICU admission 

and at one week and two months following hospital discharge (see Figure 

7.1). The questionnaires were administered at these time points to enable 

the caregiver to reflect on potentially stressful occasions during the week 

prior.  

Caregiver burden and psychological outcomes were the primary outcomes 

of interest and were measured at ICU admission, hospital discharge and 

two month follow-up to assess trajectory of symptoms over time.  

Caregiver outcome measures and relevant time points are depicted in 

Figure 7.1 and have been described in detail in Chapter 2. 
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In brief, caregiver socio-demographic information was collected directly 

and included: age, gender, and relationship to patient, highest level of 

education, history of psychological symptoms or prior diagnoses and living 

arrangements.  Employment status was assessed via the devised 

questionnaire (Figure 2.8 in Chapter 2) at ICU admission and at two-

month follow-up to assess any change in the caregivers’ employment 

status relating to care provision.  Symptoms of depression were measured 

using the CES-D and rather than using the HADS subscale for depression.  

The HADS was primarily used to screen for symptoms of anxiety using the 

anxiety subscale.  Caregiver PTSD symptoms were assessed only at two-

month follow-up as well as the need for paid caregiving.  

Patient outcome measurement 

Patient demographic information was collected via medical records 

retrospectively including age, gender, ICU admission diagnosis, ICU 

length of stay, hospital length of stay, mechanical ventilation hours and 

Acute Physiology and Chronic Health Evaluation II (APACHEII). The 

APACHE II score is a severity of illness classification system (Knaus, 

Draper, Wagner, & Zimmerman, 1985) to describe patient morbidity where 

scores range from 0-71 with higher scores indicating greater disease 

severity and risk of death (Knaus et al., 1985).  The Functional 

Comorbidity Index (FCI) was also collected as a measure of co-morbid 

illness that impacts function (Groll, Heyland, Caeser, & Wright, 2006).  

Other patient socio-demographic information was collected through the 

interview with their caregiver.  These included measures of premorbid 

functional status and employment: 

 Activities of Daily Living (Katz, Ford, Moskowitz, Jackson, & Jaffe, 

1963) – measured at ICU admission and two-month follow-up, as 

reported by the caregiver 
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 Instrumental Activities of Daily Living (Katz et al., 1963; Lawton & 

Brody, 1969) – measured at ICU admission and two-month follow-

up, as reported by the caregiver 

 Employment status - a simple questionnaire was devised to 

evaluate patient, employment status as reported by the caregiver – 

measured at ICU admission and two-month follow-up (Figure Y 

Chapter 2). 
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Figure 7.1   Outcome measures and time points 

ICU admission                                              Hospital DC                         Two-month follow-up 

Patient: 

Age, gender, APACHEII, 

ADLs, IADLs, (premorbid 

function), FCI, 

employment, ICU 

diagnosis/LOS, MV hours 

Caregiver: 

Age, gender, relation to patient, 

employment, level of caregiver 

assistance (premorbid), HADS, 

CES-D, SF36v2, Activity 

restriction, Pearlin’s Mastery 

Scale 

Patient: 

ADLs, IADLs, 

(post ICU 

function), 

employment  

Caregiver: 

Employment, level of caregiver 

assistance (post-ICU), HADS, CES-D, 

SF36v2, Activity restriction, Impact 

of Events scale, Pearlin’s Mastery 

Scale 

Caregiver: 

HADS, CES-D, SF36v2, 

Activity restriction, 

Pearlin’s Mastery Scale 
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Data analysis 

Data analysis was performed using SPSS™ for Macintosh statistical 

software package (Mac SPSS™ Statistical Version 20, IBM, New York, NY) 

and p<0.05 was taken to indicate statistical significance.  Due to the small 

numbers for the current study, data has been presented descriptively as 

median [interquartile range (IQR)] and mean ± [standard deviation (SD)] 

where appropriate according to distribution.  Once all data are collected, 

analysis of covariance will be conducted to control for functional level at 

ICU admission, co-morbidity of patients and caregiver assistance where 

required (Haines et al., 2015). 

7.3 Results  

Fifty caregiver and patient dyads had been recruited as of February 2015.  

Of these, seven patients were deceased prior to follow-up and two remain 

in hospital on a long-term basis.  One caregiver withdrew, six were lost to 

follow-up and 12 currently remain in the data collection phase, leaving 

twenty-two with complete data sets across all three-time points (Figure 

7.2). 

Caregiver characteristics 

Caregiver characteristics are shown in Table 7-1.  Of the 22 included 

caregivers, the majority was female with a mean age of 56 (15.3).  The 

caregivers were mainly spouses, had an educational level of university or 

higher and the majority did not report any pre-existing psychological 

conditions (Table 7-1).  Caregivers provided care to a mean of 1 (2.0) 

other person and most of the cohort was either employed in a part-time 

capacity or retired.  Two (9%) caregivers were unable to return to work by 

follow-up due to the provision of ongoing care, four (18%) had to take 

leave from work but two were able to return to work after one week, one 

after 4 weeks and one after 16 weeks.  The remaining caregivers had no 

change in their employment status.  By two month follow-up, caregivers 

provided an increased level of care compared to pre-ICU as measured by 
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the Caregiver Assistance Scale (Table 7-1).  When asked to qualitatively 

compare the amount of care provided to the care recipients at two-month 

follow-up compared to pre-ICU, 9 (41%) reported ‘About the same care’, 4 

(18%) reported ‘Much more care’, 4 (18%) ‘Somewhat more care’, 1 (5%) 

‘Somewhat less care’ and 4 (18%) ‘Much less care’. 

Patient characteristics 

Patient demographic data are presented in Table 7-2.  Of the 22 included 

patients, 15 (68%) were male with a mean age of 62 ± (10) and were 

mechanically ventilated for a mean of 6 ± (4) days with a median ICU 

length of stay of 9 (6-16) days (Table 7-2).  Premorbidly, the patients had 

a low number of co-morbidities, were functionally independent and the 

majority were either retired or employed full time.  By two-month follow-up, 

functional independence remained high although there was a reduction in 

the proportion employed full time.  All patients returned home following 

discharge from hospital (including inpatient rehabilitation admission). 
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Figure 7.2   Participant flow through study  

Patient did not meet eligibility criteria n = 1135 
    <48 hrs MV (n = 1121) 
    Outside of recruitment window (n = 14) 

 

Patients screened 
n = 1345 

Patients eligible 
n = 210 

Dyad eligible 
n = 87 Caregivers excluded n = 34 

     Caregiver unable to understand English (n = 
12) 

     Caregiver unable to be identified (n = 15) 
     Unable to contact caregiver (n = 7) 

 

Caregivers recruited 
n = 50 

Dyads with complete 
data sets at follow-up 

n = 22 

Patient deceased prior to follow-up n = 7 
Patient never left hospital n = 2 
Caregivers lost to follow-up n = 6 

Caregiver withdrew n = 1 

Caregivers with active data collection n= 12 

Dyad eligible 
n = 53 

Patients excluded n = 123 
    Imminent death (n = 63) 
    From an care facility premorbidly (n = 5) 
    Readmission to ICU (n = 26) 

    Admitted with previous tracheostomy (n = 12) 
    Admitted from another ICU (n = 4) 
    Patient < 18 years of age (n = 5) 
    Hospital admission predicted >6months (n = 8) 

 

Caregiver declined due to stress/lack of time  
(n = 3) 
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Table 7-1   Caregivers characteristics pre and at two-months follow-up 

CHARACTERISTIC PRE 

TWO 

MONTHS 

FOLLOW-UP 

Age mean (SD) 56 (15.3) - 

Gender male n (%) 7 (32) - 

Relationship to patient n (%)   

Spouse/Partner 13 (59) - 

Adult child 6 (27) - 

Sibling 1 (5) - 

Parent 2 (9) - 

Live with care recipient full time n 

(%) 

15 (68) 15 (68) 

Significant others primary caregiver 

to (SD) 

1 (2)  

Pre-existing psychological condition 

– n (%) 

21 (95) - 

Education n (%)   

High school or less 9 (41) - 

University or more 13 (59) - 

Employment n (%)   

Full time 5 (23) - 

Part time 7 (32) - 

Retired 7 (32) - 

Other 3 (14) - 

Caregiver assistance scale mean 

(SD) 

14.3 (19.2) 22.7 (24.1) 

Paid caregiver post hospital? Yes n 

(%) 

- 10 (46) 
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Table 7-2   Patient characteristics pre and post ICU 

CHARACTERISTIC 

n = 22 

PRE POST 

Age mean (SD) 62 (10.1) - 

Gender male n (%) 15 (68%) - 

APACHEII  - 

ICU Admission Diagnosis n (%) 

Sepsis 2 (9) - 

Cardiac 6 (27) - 

Pneumonia 5 (23) - 

General surgery 3 (14) - 

Neurological 2 (9) - 

Hepatological 3 (13) - 

Gastrointestinal 1 (5) - 

MV Hours Mean (SD) 147.2 (96.1) - 

ICU Length of stay 

Median (IQR) 
9.0 (6-16) - 

FCI mean (SD) 2 (1) - 

ADL (0-6) 6 (6-6) 6 (6-6) 

IADL (0-8) 8 (8-8) 8 (7-8) 

Employment n (%)   

Full time 6 (27) 3 (14) 

Part time 4 (18) 5 (23) 

Retired 7 (32) 7 (32) 

Other 4 (18) 1 (5) 

Apache II = Acute Physiology and Chronic Health Evaluation Two; MV = 

mechanical ventilation; FCI = Functional Comorbidity Index (higher scores 

indicate greater comorbidities); ADL = Activities of Daily Living (higher scores 

indicate independence); IADL = Instrumental Activities of Daily Living (higher 

scores indicate independence); - = not applicable  
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Caregiver outcomes over time 

The caregivers’ symptoms of psychological morbidity were highest during 

the patients’ ICU admission and continued to decrease over time (see 

Table 7-3).  During ICU, approximately 60% of this cohort experienced 

clinically significant symptoms of depression as measured by the CES-D.  

This reduced to more than a third at hospital discharge and only a small 

percentage experienced symptoms by follow-up. Less than half of the 

cohort experienced clinically significant symptoms of anxiety as measured 

by the HADS during ICU reduced to 14% by follow-up. Caregiver activity 

restriction was also highest during ICU and decreased over time.  

Caregiver self-mastery differed in that scores were worse at hospital 

discharge with over half of the caregivers experiencing low self-mastery at 

this time point although the scores were relatively stable over time. By two 

month follow-up, over a third of caregivers experienced clinically 

significant symptoms for PTSD (Table 7-3).   
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Table 7-3   Caregiver outcomes over time 

Outcome ICU 
Hospital 

Discharge 

Two month 

follow-up 

Number 22 22 22 

Depression    

CES-D >16 n (%)* 13 (59) 8 (36.4) 3 (13.6) 

CES-D mean (SD) 19.2 (12.9) 12.1 (11) 7.9 (8.2) 

Activity Restriction mean 

(SD) 

18.7 (8.5) 16.2 (6.9) 13.3 (6) 

Self-Mastery mean (SD) 20.2 (4.1) 19.9 (3.4) 22 (3.6) 

Low self- mastery n (%)* 9 (41) 12 (55) 6 (27) 

Anxiety    

HADS >8 n (%)* 9 (41) 4 (18.2) 3 (13.6) 

HADS mean (SD) 8.2 (5.1) 5.3 (4.8) 4.2 (4.9) 

PTSD    

IES > 19 n (%)* - - 8 (36.4) 

IES mean (SD) - - 20.5 (21.2) 

*Positive for outcome of interest according to reported cut-off scores 

Overall, caregiver HRQoL for mental health was most affected as 

indicated by the summary measure (MCS) of the SF36 v2 and in the 

contributing domains (Vitality, Social Functioning, Role Emotional, Mental 

Health) – Table 7-4.  Caregivers’ were most affected in the domains of 

Social Functioning, Role Emotional and Mental Health with these scores 

lowest at hospital discharge.  In these domains across all three-time points, 

the caregivers’ mental health was lower than age and gender matched 

population norms. Caregivers’ had no deficits in their physical health 

scores, which were generally better than the reported age, and gender 

matched population norms (Table 7-4).   
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Table 7-4   Caregiver health related quality of life compared to population 

norms* 

 ICU 
Hospital 

Discharge 

Two-month 

follow-up 

SF36v2 MCS    

Caregivers 41.4 (14.2) 38.6 (15.4) 47.5 (11.3) 

Population norms 50.09 (11.2) 50.09 (11.2) 50.09 (11.2) 

Mental Health    

Caregivers 46.8 (10.8) 43.6 (13.9) 50.7 (9.2) 

Population norms 49.16 (11.8) 49.16 (11.8) 49.16 (11.8) 

Role-Emotional    

Caregivers 41.2 (17.4) 39.8 (17.2) 47.2 (13.6) 

Population norms 48.92 (11.3) 48.92 (11.3) 48.92 (11.3) 

Social Functioning    

Caregivers 43.6 (14.1) 41.2 (12.0) 47.3 (13.0) 

Population norms 49.34 (11.4) 49.34 (11.4) 49.34 (11.4) 

SF36v2 PCS    

Caregivers 56.2 (7.6) 55.2 (8.7) 54.0 (6.6) 

Population norms 46.29 (11.8) 46.29 (11.8) 46.29 (11.8) 

Physical Function    

Caregivers 54.1 (5.4) 54.4 (5.0) 53.5 (5.9) 

Population norms 46.16 (11.2) 46.16 (11.2) 46.16 (11.2) 

Role-Physical    

Caregivers 50.0 (9.8) 48.1 (11.3) 50.6 (8.5) 

Population norms 47.34 (11.7) 47.34 (11.7) 47.34 (11.7) 

Bodily pain    

Caregivers 55.1 (10.8) 52.8 (11.9) 53.9 (11.3) 

Population norms 47.06 (10.6) 47.06 (10.6) 47.06 (10.6) 
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 ICU 
Hospital 

Discharge 

Two-month 

follow-up 

General Health    

Caregivers 53.4 (8.8) 52.4 (9.3) 52.3 (8.6) 

Population norms 47.86 (12.4) 47.86 (12.4) 47.86 (12.4) 

Vitality    

Caregivers 50.8 (10.3) 46.6 (11.5) 52.4 (9.8) 

Population norms 48.22 (11.1) 48.22 (11.1) 48.22 (11.1) 

*The caregivers SF36 v2 scores are compared to population norms where the 

mean is 50 and the standard deviation is 10. 

7.4 Discussion 

This is the first study to describe caregiver psychosocial outcomes in 

response to critical illness in Australia. Whilst these are preliminary results 

and data collection is ongoing, the trends in the data are similar to the 

findings of the previous systematic review.  Caregiver symptoms for 

psychological morbidity appear to be highest during the patient’s critical 

care admission with a gradual decrease over time to a non-significant level 

according to the cut-off scores previously described.  Caregivers also 

experienced greatest activity restriction during critical care, which 

continued to lessen by two-month follow-up.  On completion of data 

collection with larger numbers, aims two and three will be able to be 

addressed.  This study is novel as it examines changes in the caregiver 

experience over a trajectory from ICU and following return to the 

community using a range of outcomes and also includes a measure of 

positive psychology – self-mastery that is an emerging concept in the 

critical care caregiver literature (Cameron et al., 2006). 

The overall characteristics of the patients in the current study were similar 

to the characteristics of those included in the systematic review where 

patients were mostly male, middle-aged and had similar diagnostic groups 

(Haines et al., 2015).  One difference between the characteristics of the 
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studies included in the systematic review was that the current cohort had a 

higher proportion of patients admitted to the ICU for cardiac causes (27%) 

including cardiac arrest and cardiac surgery.  Previous Australian data has 

demonstrated that cardiac patients have a relatively good recovery of 

HRQoL following intensive care (Skinner, Warrillow, & Denehy, 2011).  In 

contrast a further point of difference in the current cohort was the patients’ 

functional status. Pre and post ICU the patients in this study were 

functionally independent which differs from previous reports where 

patients were either functionally dependent pre ICU (Choi et al., 2012; Van 

Pelt et al., 2007; Van Pelt, Schulz, Chelluri, & Pinsky, 2010) or never 

regained their premorbid level of function (Choi et al., 2011).  It could be 

hypothesized that this may be attributable to almost a third of patients 

being working age and in full-time employment, which may require a 

higher level of functional independence.  Poor performance status has 

been associated with critical care admission refusal due to perceived lack 

of benefit (Sinuff et al., 2004).  Differences may exist in physician decision-

making relating to admission, rationing, cultural and bioethical practices in 

Australia compared with the United States where most of this prior 

caregiver literature originates (Kompanje, Piers, & Benoit, 2013).  

Furthermore, it could be hypothesized that patient physical function 

outcomes following ICU are different to other parts of the world due to 

differences in models of care during and following ICU.   

Caregiver characteristics were also consistent with previous literature 

where cohorts were mainly female, and the spouse of the care recipient 

and were either part time employed or retired, with the majority providing 

care to one other person (Haines et al., 2015).  However, in this cohort the 

majority had a higher level of education than previously reported (Haines 

et al., 2015) and they did not report any pre-existing mental health 

concerns.  The measurement of pre-existing psychological conditions was 

a novel aspect of the current study.  It is important to measure baseline 

psychology in order to understand the extent of new psychological 

symptoms in response to critical illness and caregiver burden or whether 
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there was pre-existing psychological impairment prior to the patients’ ICU 

admission.  

In this cohort, the trajectories of symptoms commonly reported in the ICU 

caregiver literature such as depression (measured using the CES-D), were 

highest during ICU and decreased over time.  Whilst this pattern was 

consistent with the findings of the previous systematic review (Chapter 6) it 

was in contrast to three studies in the review where depression was highly 

prevalent during ICU and continued after discharge (Douglas, 2009; Im et 

al., 2004; Van Pelt et al., 2007).  During ICU, the prevalence of depression 

(measured using the CES-D) in this cohort was 59% which was 

comparable to prior studies reporting a prevalence of 76% (Douglas, 2009) 

yet lower than others reporting 90% (Choi et al., 2013; Choi et al., 2012) 

using the CES-D shortened with a cut-off score of >8.  By two month 

follow-up the prevalence of depression in this cohort was much lower at 14% 

compared to other reports where measurement occurred at a similar time 

point (Choi et al., 2012; Choi et al., 2014; Douglas, 2009; Im et al., 2004; 

Van Pelt et al., 2007; Van Pelt et al., 2010) and lower than a reported 

prevalence of 32% in a study with one of the longest follow-up periods 

reported at two years post ICU, using the CES-D. (Cameron et al., 2006).  

Reasons for the differences seen in the current study are likely related to 

patient factors.   

In the current study patients had returned to functional independence (as 

measured by ADL and IADL scores) by two-month follow-up. This may 

have contributed to the low caregiver morbidity observed, as previous 

studies reported functional dependency and institutionalization to a care 

facility following hospital discharge as risk factors for caregiver 

psychological morbidity.(Douglas, 2009; Van Pelt et al., 2010). 

As suggested in the previous chapter, caregiver outcomes such as mental 

and general ill health are likely to be affected by factors such as resilience 

and low levels of mastery (Pearlin, Lieberman, Menaghan, & Mullan, 1981; 

Pearlin & Schooler, 1978).  Caregivers in the current study were relatively 
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resilient as indicated by their self mastery scores (Pearlin et al., 1981). 

Resilience was lowest at hospital discharge which may have been 

associated with a time of uncertainty for the caregiver as they assume 

responsibility for the patients’ care which otherwise would have been 

provided in hospital.  However by the two-month time point self-mastery 

scores had improved indicating growing confidence for caring for the ICU 

survivor or overall improvement in the survivors’ health and independence.  

The measurement of self-mastery over time gives a more complete 

understanding of the caregiver experience then previously been described 

as it is one of the few studies to measure caregiver self-mastery (Cameron 

et al., 2006).  This outcome is important to measure as it accounts for a 

positive psychological aspect of caregiving (Cohen, Colantonio, & Vernich, 

2002) and not just the more commonly reported negative psychological 

outcomes (Haines et al., 2015).  Whilst there are other positive psychology 

measures related to caregiving such as personal growth and satisfaction, 

self-mastery was selected for this study as a singular measure of the 

caregivers’ psychological resourcing.  This was a pragmatic decision to 

provide a measure of the positive aspects of caregiving, without causing 

survey-fatigue.  

  Investigating the positive psychological aspects of caregiving can provide 

insights for the design of future interventions whereby strategies could be 

employed to further enhance or build on such caregiver attributes as a 

way of countering the negative psychological impact of critical illness and 

caregiver burden. Due to the current small numbers in this cohort it is not 

yet possible to examine the factors associated with self-mastery although 

these statistical analyses are planned once the entire cohort of 115 

participants is completed.  

Other outcomes of interest in this study that are less frequently reported in 

the caregiver literature include HRQoL and PTSD.  Despite the caregiver 

mental health quality of life scores in this cohort being lower than age and 

gender matched population norms, these deficits appeared minor as their 

domain scores were within one standard deviation of normal and were 
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relatively stable over time (Hawthorne, Osborne, Taylor, & Sansoni, 2007).  

By two-month follow-up, caregiver mental HRQoL had returned to or was 

close to population normative values.  These results differ to another study 

that used the SF36 version 1 where caregivers of Acute Respiratory 

Distress patients (ARDS) had lower HRQoL in all domains compared to 

population norms in the longer-term at two year (Cameron et al., 2006).  

The differences seen between these two cohorts are most likely 

attributable to differences in patient and caregiver characteristics such as 

age and reduced patient functional capacity.  The patients differed in age 

in the study by Cameron and colleagues with a mean age of 45, compared 

to a mean age of 62 in the current study.  There were also large 

differences in the median ICU LOS in the study by Cameron and 

colleagues of 28.5 days compared to a median 9 days in the current study.  

The differences in these demographics indicate that two distinct cohorts 

were studied.  It could be hypothesized that patient outcomes following 

ICU and caregiver expectations of such outcomes may influence reporting 

of HRQoL.  For example, a younger patient might be expected to have 

significant working years ahead and an ability to generate income for the 

household in comparison to an older patient nearing retirement.  If this 

was compromised due to deficits in physical function following critical 

illness (such as the patients in the study by Cameron and colleagues 

where their six minute walk distances were 67.7% of predicted normal) 

then their caregivers could report a lower HRQoL due to ongoing 

dependency and limited ability for them both to resume their pre-ICU life.  

Consistent with psychological morbidity, this current data suggests that 

caregivers were most affected during the acute critical care admission and 

hospital stay as the SF36v2 requires the respondent to reflect on the how 

they have been feeling over the prior 4 weeks which captures the patients’ 

acute hospital stay (Ware, Kosinski, & Dewey, 2000). 

Despite the trajectory of symptoms identified in this study and others 

where depression and anxiety reduce overtime, there was a relatively high 

rate of PTSD with over a third of the cohort reporting clinically significant 

symptoms for PTSD by follow-up at two-months.  Few other studies have 
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investigated PTSD outcomes in caregivers of ICU survivors.   The majority 

of past literature has focused on PTSD in bereaved caregivers (Azoulay et 

al., 2005; Kross et al., 2011; McAdam, Dracup, White, Fontaine, & Puntillo, 

2010) which may involve different grief and stress processes although this 

has not been specifically investigated.  One prior study by Jones and 

colleagues investigated PTSD using the Post Traumatic Stress Scale but 

did not report a cut-off score and therefore comparability is limited (Jones, 

Backman, & Griffiths, 2012).  In comparison with other caregiver 

populations the rate of PTSD in our study is higher than reported rates of 8% 

in caregivers of heart transplant recipients (Stukas et al., 1999),  and  4% 

in  caregivers of patients with advanced cancer (Miovic & Block, 2007).  

These differences may be due to differences in outcome measures and 

cut-off scores to screen for PTSD, which is common in ICU research for 

PTSD (Parker & Bienvenu, 2015).  Other reasons for the differences 

observed in our study could be due to the traumatic nature of a critical 

care admission which is often acute and sudden and where the critical 

care environment is foreign, invasive and uncertain, with the impending 

risk of death for some (Agard & Harder, 2007).  This may provide insights 

that specific strategies could potentially be developed and evaluated to 

mitigate the symptoms of PTSD for ICU caregivers that differ to other 

caregiver cohorts. 

The measurement of symptoms during ICU may be reflective of a 

psychological stress response directly related to having a loved one in the 

ICU due to the uncertainty and gravity some caregivers experience at this 

time (Agard & Harder, 2007).  Despite the caregivers reporting an increase 

in caregiving assistance provided to the care recipient at two month follow-

up, their psychological symptoms and level of activity restriction were 

lowest at this time point.  This pattern of symptoms may suggest that 

caregivers are more traumatised by their exposure to critical care and their 

experience as an observer to their loved one being critically ill and in some 

instances risk of death rather than the act of caregiving (Davidson, Jones, 

& Bienvenu, 2012; McAdam et al., 2010).  Otherwise it could be expected 

that psychological symptoms would remain high over time given the 
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caregivers in this study provided more caregiver assistance at two-month 

follow-up.  This is in contrast to earlier concepts described in the caregiver 

literature for populations such as Alzheimer’s disease where it has been 

suggested that the act of providing care may result in caregiver 

psychological morbidity and therefore contribute to caregiver burden 

(Goode, Haley, Roth, & Ford, 1998; Schoenmakers, Buntinx, & 

Delepeleire, 2010).  This concept has also been reflected in the critical 

care literature (Haines et al., 2015) however; there may be a unique 

aspect to how caregivers of the critically ill experience an acute and 

traumatic event that differs to the insidious nature of other diseases and 

definitions of ICU caregiving may need to be further defined to incorporate 

these concepts.  Caregivers of the critically ill may not only experience the 

acute trauma of the critical care admission but also then go onto to 

experience psychological morbidity associated with providing care; 

although in this cohort only a small proportion experienced clinically 

significant symptoms.  However, this does not make the symptoms any 

less important, instead it provides further data on the period of risk and the 

need for future research to identify those caregivers who are at risk for 

extended psychological morbidity and the testing of interventions provided 

early in the acute critical care phase to lessen the psychological symptoms 

experience by caregivers.  

The data presented in the current chapter represent a small sample of the 

target population and results to date need to be evaluated with caution.  A 

limitation of the overall study design is the short period of follow-up.  Two 

months following discharge is still a relatively early time point for some ICU 

patients in their recovery journey and caregivers may experience 

symptoms beyond this time point. Although this time point was chosen to 

enable comparison with previous research, it suggests the need for future 

international consensus on when to administer outcome measures, the 

duration of follow-up required and the most important outcomes to 

investigate.  
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7.5 Conclusion 

In conclusion, caregivers of the critically ill within Australia experience 

symptoms of psychological morbidity that is highest during the patients’ 

critical care admission with a gradual decrease over time to a sub-clinical 

level.  However, symptoms of PTSD remained prevalent at two-month 

follow-up.  Caregivers also experience greatest activity restriction during 

critical care, which continues to lessen by follow-up.  In this study, the 

trajectory of psychological morbidity (except for PTSD symptoms) was 

similar to previous international research although the prevalence of 

depression was lower in this cohort than prior reports, most likely 

attributable to patient or caregiver factors. 

  

 

 

 

 

 

 

 

 

 

 

 



 

 

CHAPTER 8 CONCLUSION 

8.1 Summary of research findings  

Despite significant advances in critical care medicine, the ICU 

environment remains one of the most complex in healthcare.  The 

composite environment is a host of interactions and processes between 

disease and patient, technology and patient, clinician and patient, patient 

and family.  Consequently the outcomes are equally complex and recovery 

diverse.  Over the past decennium, substantive research has investigated 

patient and family-centred outcomes following critical illness, however the 

global representation of recovery remains incomplete.  The diversity of 

recovery from critical illness for both patient and family is an important 

priority to describe and define for the critical care community.  This will 

assist in the development of well-designed and targeted interventions or in 

some cases adopting a ‘less is more’ approach may be more relevant.  

Additionally, defining survivorship is important within the broader 

healthcare context and the ageing population to ensure potentially 

‘burdensome and invasive’ care is not delivered to those in whom it would 

be of little benefit. 

Beyond describing outcomes and designing interventional studies, a 

further challenge for the critical care community is the integration of 

knowledge regarding patient outcomes into practice.  Within the 

increasingly constrained health care environment, and particularly in ICU 

where care is some of the most expensive to provide, it is essential that 

clinicians can answer one of the key questions posed at the Brussels 

Roundtable (Angus, Carlet, & Brussels Roundtable, 2003) – ‘Would we 

change our care if we knew more about outcomes post-ICU discharge?’  

This fundamental question remains largely unanswered and unexplored.  

This thesis contributes new knowledge to the global perspective of 

recovery following critical illness for both patient and caregiver and 
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provides unique insights into key processes occurring within the ICU, 

which may influence outcome. 

In summary, the research within this thesis has demonstrated that: 

 A comorbidity index (the Functional Comorbidity Index) correlated 

poorly with performance based measures of physical function in a 

general cohort of survivors but correlated highly with patient 

reported physical function. 

 ICU clinicians were variable in their ability to predict longer-term 

outcomes for their patients although ICU physicians were the most 

accurate at predicting future mortality, discharge destination and 

HRQoL. 

 ICU physicians conceptualize HRQoL as a multi-dimensional and 

subjective construct that becomes most important in high stakes 

decision-making such as initiating invasive and burdensome 

therapies or when considering limitation of care.  

 Patient voice (or proxy representation) was integral in establishing 

patient HRQoL and their health care preferences at ICU admission 

although ICU physicians viewed information conveyed by proxies 

skeptically. 

 At five year follow-up survivors experienced relatively good 

outcomes with mininmal disability. There were minor changes in the 

survivors’ HRQoL scores over time with a return to baseline or mild 

improvement in scores by longer-term follow-up that was 

comparable with population norms at all time points.   

 Survivors’ did not experience significant impairments in physical 

function or report adverse psychological sequelae at long-term 

follow-up.  There was a high mortality rate at 5 years which was 

associated with age, severity of illness and pre ICU comorbidities. 
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 Caregiver symptoms for psychological morbidity appear to be 

highest during the patient’s critical care admission with a gradual 

decrease over time to a non-significant level according to the cut-off 

scores previously described.  Caregivers also experienced greatest 

activity restriction during critical care, which continued to lessen by 

two-month follow-up. 

8.2 Strengths and limitations of the research 

This thesis contributes to the global perspective of survivorship and 

contributes the first Australian data investigating the longer-term outcomes 

of patients beyond one year and shorter-term trajectory of outcomes for 

caregivers.  The mixed methods design enhances knowledge regarding 

the prediction of outcomes by ICU clinicians and decision-making by ICU 

physicians. 

A key limitation of Study 1 is its single centre design and small sample 

size and conducting a nested study within an RCT which significantly 

narrowed the population available to study. An alternative approach would 

have been to apply the FCI and clinician predictions to all 150 participants 

of the larger RCT rather than the small subset of participants.  This would 

allow the predictions and the FCI to be more generalizable and is an 

important consideration in the design of future trials investigating 

prediction of outcome.  Another limitation in the study design was using 

experienced consultant physicians as participants rather than a mix of 

senior and junior doctors whose experience would have been more 

comparable with the physiotherapists.  Despite these limitations, this study 

provides a unique and rare opportunity to compare predictions made in the 

ICU with longer-term patient outcomes and provides a basis for future 

research.  This is also the first study, to compare the FCI with both 

performance based and patient reported measures of physical function in 

a general cohort rather than an ARDS/ALI population as previously 

studied. 
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Study 2 provided an alternative insight into how ICU physicians used 

HRQoL information in their decision-making.  Whilst intuitively the results 

of this study are not surprising, there is little research investigating 

decision-making by physicians in this important area where life and death 

decisions are made based on limited or incomplete information.  This 

study was however limited by its single centre design and a small number 

of participants available to interview.  However, relative to the sample size, 

data saturation was achieved.  The findings are unique to the single centre 

although the study may be worthwhile repeating in centres outside 

Australia to examine if similar themes exist across ICUs.  Bias in interview 

and analysis may have occurred due to the interviewing investigator’s 

previous clinical relationships within the ICU. Regular cross-referencing of 

analyses with an independent qualitative researcher aimed to limit this 

influence. 

Study 3 provided the first long-term data for Australian survivors, 

contributing to global understanding of survivorship where existing five-

year follow-up data is currently limited.  The sample size was modest 

although this is a common challenge of longitudinal research for this 

period of time.  Another limitation was the missing data from the original 

RCT reducing the number of complete data sets available to analyse over 

time from ICU, one year and five year follow-up.  However, Study 3 

provided rigorous assessment of direct measures of physical function, 

HRQoL and psychological outcomes in a general ICU cohort, which no 

other study has yet undertaken. 

Study 4 was the first published systematic review to investigate a range of 

psychosocial outcomes of caregivers for the critically ill, including both 

qualitative and quantitative studies.  This review highlighted the need for 

rigorous and well-designed research into caregiver outcomes following 

their critical care experience. 

Study 5 although a small subset of a continued work, this study indicated 

trends in caregiver psychological symptoms consistent with previous 
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findings.  A strength of this study still underway, is its multi-center 

approach and intended large sample size which is anticipated to enhance 

the generalizability of the findings. 

8.3 Future directions and recommendations 

This research has highlighted a number of key areas requiring further 

consideration and investigation. 

There is a need to reach international consensus within the ICU 

community, regarding the best outcome measures to use and at what time 

points of measurement to administer these in both patients and caregivers.  

This would provide a strong foundation for future observational and 

interventional research and allow the extent of the problem regarding 

survivorship to be described with greater accuracy.  

The long-term follow-up data within this thesis provides a contrasting view 

to current longitudinal research describing survivorship.  It highlights the 

diversity of recovery and that not all patients following critical care 

experience profound adverse sequelae.  It is important for future research 

from different health care settings to be generated in order to better 

understand outcomes following ICU.  In particular, future research needs 

to identify those at greatest risk in order to allow targeting of the finite 

resources of intensive care and healthcare post-ICU discharge. 

There is also a greater understanding of the increasing need for support to 

not only the patient but their caregivers.  Emerging research in this 

contemporary area is beginning to define an at-risk caregiver group and 

time period of greatest stress.  Therefore, future interventional studies 

(preferably large, multi-site) need to be designed with recognition of these 

risk factors and critical time points in their design. 

Whilst the research within this thesis demonstrates the challenges of 

longitudinal research it also emphasises that with minimal resources, 
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direct measures of patient physical function and in-person interviews can 

be achieved.  This is an important consideration for large research bodies 

and groups where to date; database-generated outcomes have been a 

focus.  In-person follow-up and direct measurement of outcomes can 

provide a richer understanding of the patient and caregiver experience and 

potentially enhanced research quality. 

Finally, the use of mixed methods and qualitative methodology has an 

increasing place in critical care research.  In the same way that ICU 

research has evolved from mortality-driven outcomes to an increasing 

focus on patient and family-centered outcomes, so too must research 

methodology in this setting.  Qualitative methodology can provide unique 

and in-depth perspectives otherwise not offered, and extends beyond the 

biomedical nature of intensive care to explore other complex phenomena 

that can ultimately assist in improving the outcomes for patients and 

caregivers. 
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Appendix 3.1   Ethical Approval – Prediction Study 

(Study 1)  



 

 

 

 

 

 

 
 

Human Research Ethics Committee 
Research Ethics Unit 
Henry Buck Building 
Austin Hospital 

 

TO: Ms Susan Berney 
Physiotherapy 
Austin Campus 

PROJECT: Predictions of long term outcomes in ICU survivors by health care 
professionals 

PROJECT NO: H2009 / 03506 

FROM: 
Jill Davis Research Ethics Unit Manager 

DATE: 29th May 2009 

RE: Expedited Ethical Review 
 

  Agenda item 20.1 
 

 

I wish to inform you that at the meeting of the Human Research Ethics Committee held 
on 21st May 2009 the expedited approval of the study, detailed above, was ratified by the 
committee. 
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Appendix 4.1   Ethical Approval – Qualitative Study 

(Study 2) 



 

 

 

 
 

Human Research Ethics Committee 
Research Ethics Unit 
Henry Buck Building 
Austin Hospital 

 

TO: Dr Stephen Warrilow 
Intensive Care Unit 
Austin Campus 

PROJECT: The evaluation of health related quality of life in intensive care 
patients by intensive care consultants: A qualitative study 

PROTOCOL NO: 
PROJECT NO: H2011/04142 

FROM: Ms Jill Davis, Research Ethics Unit Manager 

DATE: 18 January 2011 

RE: Protocol 
Participant Information and Consent Form Version 3 dated 
12 January 2011 

Approval Period: 18 January 2011 to 18 January 2014 
 

  Agenda Item: 6.9   
 

 
 

Further to my letter dated 23 December 2010 concerning the above detailed project, I am 
writing to acknowledge that your response to the issues raised by the Human Research 
Ethics Committee at their meeting on 17 December 2010 is satisfactory.  This project 
now has full ethical approval for a period of three years from the date of this letter. 

 
Before the study can commence you must ensure that you have: 

  For trials involving radiation it is your responsibility to ensure the research is 
added to the Austin Health Management Licence issued by Department of  
Human Services – Radiation Safety Section prior to study commencement should 
it be required (check your Medical Physicist Report). The HREC must be notified 
when the research has been added to the licence. 

  It is a requirement that a progress report is submitted to the Committee annually, 
or more frequently as directed. Please note a final report must be submitted for all 
studies. Should you plan for your study to go beyond the 3-year ethics approval, 
please request in writing an extension of ethics approval prior to its lapsing. If 
your study will not commence within 12 months, a request must be forwarded to 
the HREC justifying the delay beyond 12 months. Should such a request not be 
received, ethics approval will lapse and a resubmission to the HREC will then be 
necessary. 



  After commencement of your study, should the trial be discontinued prematurely 
you must notify the HREC of this, citing the reason. 

  Any changes to the original application will require a submission of a protocol 
amendment for consideration as this approval only relates to the original 
application as detailed above. 

  Please notify the HREC of any changes to research personnel. All new 
investigators must be approved prior to performing any study related activities. 

  It is now your responsibility to ensure that all people (i.e. all investigators, sponsor 
and other relevant departments in the hospital) associated with this particular 
study are made aware of what has been approved. 

 

The Committee wishes to be informed as soon as practicable of any untoward effects 
experienced by any participant in the trial where those effects in degree or nature were 
not anticipated by the researchers. The HREC has adopted the NHMRC Australian 
Health Ethics Committee (AHEC) Position Statement 'Monitoring and reporting of safety 
for clinical trials involving therapeutic products' May 2009 

 
Please ensure you frequently refer to the Research Ethics Unit website 
http://www.austin.org.au/Page.aspx?ID=415 for all up to date information about research 
and ethical requirements. 

 
DETAILS OF ETHICS COMMITTEE: 
It is the policy of the Committee not to release personal details of its members.  However 
I can confirm that at the meeting at which the above project was considered, the 
Committee fulfilled the requirements of the National Health and Medical Research 
Council in that it contained men and women encompassing different age groups and 
included people in the following categories: 

 

Chairperson Additional members include: 
Ethicist 
Lawyer 

  Chairs of all sub committees, 
or nominees 

Lay Man 
Lay Woman 
Person fulfilling a Pastoral Care 
Role 
Person with Counselling Experience 

  Other persons as considered 
appropriate for the type/s of 
research usually being 
considered 

Person with Research Experience 
 

I confirm that the Principal Investigator or Co-Investigators were not involved in the 
approval of this project. I further confirm that all relevant documentation relating to this 
study is kept on the premises of Austin Health for more than three years. 

 
The Committee is organised and operates according to the National Statement on Ethical 
Conduct in Human Research (NHMRC The National Statement) and the Note for 
Guidance on Good Clinical Research Practice (CPMP/ICH/135/95) annotated with TGA 
comments (July 2008) and the applicable laws and regulations; and the Health Privacy 
Principles in The Health Records Act 2001. 

 
PLEASE NOTE: The Committee requests that the Research Ethics Unit 
ethics@austin.org.au) is informed of the actual starting date of the study as soon as the 



study commences. A written notice (e-mail, fax or letter) is considered the appropriate 
format for notification. 
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Appendix 5.1   Ethical Approval – Long-term 

outcomes Study (Study 3) 
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A Austin Health Austin  Hospital 

Human Research Ethics Committee 

Research Ethics Unit 
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Austin Hospital 

145  Studley Road 

PO Box 5555 Heidelberg 

Victoria Australia 3084 
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Health related quality of life and physical function in Australian 
survivors of  ICU: A follow  up study 
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FROM: Ms Jill Davis, Research Ethics Unit Manager 

 

DATE: 7 May 2012 
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(1) NEAF (2) Victorian Specific Module (3) Protocol version 

dated 5 January 2012 (4) Appendix  1 Letter from director of 

ICU to participants version 1 dated 5 January 2012 (5) 
Appendix 2 - Telephone script to recruit participants 

version 1 dated 5 January 2012 (6) Appendix 3 - Austin 

Health Home Visit version 1 dated 5 January 2012 (7) 
Appendix 4 SF-36V2 Australian Version (8) Appendix 5 - 
Assessment of Quality of Life (AQOL) (9) Appendix 6 - 
Center for Epidemiologic Studies Depression Scale (CES 
D), NIMH (10) Participant Information & Consent Form 

(PICF) for participants version 4 dated 2 May 2012 (11) 

Participant Information & Consent Form (PICF) for 

caregiver version 3 dated 7 May 2012 

 

 
Approval  Period: 7 May 2012 to 7 May 2015 

 
Item: 6.4 

 

 
Further to my letter dated 26 April 2012 concerning the above detailed project, I am 

writing to acknowledge that your response to the issues raised by the Human 

Research Ethics Committee at their meeting on 19 April 2012 is satisfactory. This 

project now has full ethical approval for a period of three years from the date of this 

letter. 

 
Before the study  can commence  you must ensure that  you have: 

• For trials involving radiation it is your responsibility to ensure the research is 

added to the Austin Health Management Licence issued by Department of 

Human Services - Radiation Safety Section prior to study commencement 
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should it be required (check your Medical Physicist Report). The HREC must 

be notified when the research has been added to the    licence. 

• It is a requirement that a progress report is submitted to the Committee 

annually, or more frequently as directed. Please note a final report must be 

submitted for all studies. Should you plan for your study to go beyond the 3- 

year ethics approval, please request in writing an extension of ethics approval 

prior to its lapsing. If your study will not commence within 12 months, a 

request must be forwarded to the HREC justifying the delay beyond 12 

months. Should such a request not be received, ethics approval will lapse and 

a resubmission to the HREC will then be necessary. 

• After commencement of your study, should the trial be discontinued 

prematurely you must notify the HREC of this, citing the reason. 

• Any changes to the original application will require a submission of a protocol 

amendment for consideration as this approval only relates to the original 

application as detailed above. 

• Please notify the HREC of any changes to research personnel. All new 

investigators must be approved prior to performing any study related 

activities. 

• It is now your responsibility to ensure that all people (i.e. all investigators, 

sponsor and other relevant departments in the hospital) associated with this 

particular study are made aware of what has been approved. 

 
The Committee wishes to be informed as soon as practicable of any untoward effects 

experienced by any participant in the trial where those effects in degree or nature 

were not anticipated by the researchers. The HREC has adopted the NHMRC 

Australian Health Ethics Committee (AHEC) Position Statement 'Monitoring and 

reporting of safety for clinical trials involving therapeutic products' May 2009 
 
Please ensure you frequently refer to the Research Ethics Unit website 

http://www.austin.org .au/Page.aspx?ID=415 for all up to date information about 

research  and ethical requirements. 
 

DETAILS OF ETHICS COMMITTEE: 

It is the policy of the Committee not to release personal details of its members. 

However I can confirm that at the meeting at which the above project was 

considered, the Committee fulfilled the requirements of the National Health and 

Medical Research Council in that it contained men and women encompassing 

different age groups and included people in the following categories: 
 

Chairperson 

Ethicist 

Lawyer 

Lay Man 

Lay Woman 

Person fulfilling a Pastoral Care 

Role 

Person with Counselling Experience 

Person with Research Experience 

Additional members include: 

• Chairs of all sub committees, 

or nominees 

• Other persons as considered 

appropriate for the type/s of 

research usually being 

considered 
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I confirm that the Principal Investigator or Co-Investigators were not involved in the 

approval of this project. I further confirm that all relevant documentation relating to 

this study is kept on the premises of Austin Health for more than three  years. 

 
The Committee is organised and operates according to the National Statement on 

Ethical Conduct in Human Research (NHMRC The National Statement) and the Note 

for Guidance on Good Clinical Research Practice (CPMP/ICH/135/95) annotated with 

TGA comments (July 2008) and the applicable laws and regulations; and the Health 

Privacy Principles  in The  Health  Records Act 2001 . 

 
PLEASE NOTE: The Committee requests that the Research Ethics Unit 

ethics@austin.org.au) is informed of the actual starting date of the study as soon as 

the study commences. A written notice (e-mail, fax or letter) is considered the 

appropriate format for notification. 
 
 
 
 

 
       Jill Davis 

 Manager, Research Ethics Unit 

 
 
 

This HREC is constituted and operates in accordance with the National Health and Medical Research 

Council's (NHMRC) National Statement on Ethical Conduct in Human Research (2007), NHMRC and 

Universities Australia Australian Code for the Responsible Conduct of Research (2007) and the 

CPMP/ICH Note for Guidance on Good Clinical Practice. The process this HREC uses to review multi 

centre research proposals has been certified by the NHMRC. 
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Appendix 7.1   Ethical Approval – Caregiver Study 

(Study 5)  



 

 

 

 
 

Date: 16 September 2013 
To: A/Prof Susan Berney 

Physiotherapy 
Austin Campus 

Project: Psychosocial outcomes and burden of care in family members in response to 
critical care 

HREC Ref No: HREC/13/Austin/57 (OLD REF: 05116) 
Protocol number: EFC12703 
Agenda Item No: 4.1 

 

Document(s) Version Version Date 

NEAF   

Protocol 3 7 Sept 2013 

Victorian Specific Module   

Master Participant Information & Consent Form (Patient) 3 7 Sept 2013 

Master Participant Information & Consent Form (Caregiver) 3 7 Sept 2013 

 

Further to my letter dated 21 August 2013 concerning the above detailed project, I am writing to 
acknowledge that your response to the issues raised by the Human Research Ethics Committee at their 
meeting on 15 August 2013 is satisfactory. This project now has full ethical approval for a period of three 
years from the date of this letter. 

 

Approval is given for this research project to be conducted at the following sites and campuses: 
 

 Austin Health 

 St Vincent’s Hospital (Melbourne) 
 

Before the study can commence you must ensure that you have: 

 For trials involving radiation it is your responsibility to ensure the research is added to the Austin 
Health Management Licence issued by Department of Human Services – Radiation Safety 
Section prior to study commencement should it be required (check your Medical Physicist Report). 
The HREC must be notified when the research has been added to the licence. 

 It is a requirement that a progress report is submitted to the Committee annually, or more 
frequently as directed. Please note a final report must be submitted for all studies. Should you 
plan for your study to go beyond the 3-year ethics approval, please request in writing an extension 
of ethics approval prior to its lapsing. If your study will not commence within 12 months, a request 
must be forwarded to the HREC justifying the delay beyond 12 months. Should such a request not 
be received, ethics approval will lapse and a resubmission to the HREC will then be necessary. 

 After commencement of your study, should the trial be discontinued prematurely you must notify 
the HREC of this, citing the reason. 

 Any changes to the original application will require a submission of a protocol amendment for 
consideration as this approval only relates to the original application as detailed above. 

 Please notify the HREC of any changes to research personnel. All new investigators must be 
approved prior to performing any study related activities. 

 It is now your responsibility to ensure that all people (i.e. all investigators, sponsor and other 
relevant departments in the hospital) associated with this particular study are made aware of what 
has been approved. 

 

The Committee wishes to be informed as soon as practicable of any untoward effects experienced by any 
participant in the trial where those effects in degree or nature were not anticipated by the researchers. The 
HREC has adopted the NHMRC Australian Health Ethics Committee (AHEC) Position Statement 
'Monitoring and reporting of safety for clinical trials involving therapeutic products' May 2009 

 

 

Page 1 of 2 HREC6C V2 10092012 CS 



Please ensure you frequently refer to the Research Ethics website 
http://www.austin.org.au/researchethics/ for all up to date information about research and ethical 
requirements. 

 

DETAILS OF ETHICS COMMITTEE: 
It is the policy of the Committee not to release personal details of its members. However I can confirm that 
at the meeting at which the above project was considered, the Committee fulfilled the requirements of the 
National Health and Medical Research Council in that it contained men and women encompassing different 
age groups and included people in the following categories: 

 

Chairperson  Additional members include: 

 Chairs of all sub committees, or 
nominees 

 Other persons as considered 
appropriate for the type/s of 
research usually being considered 

Ethicist 
Lawyer 

Lay Man 
Lay Woman 
Person fulfilling a Pastoral Care Role 
Person with Counselling Experience 
Person with Research Experience 

 

I confirm that the Principal Investigator or Co-Investigators were not involved in the approval of this project. 
I further confirm that all relevant documentation relating to this study is kept on the premises of Austin 
Health for more than three years. 

 

The Committee is organised and operates according to the National Statement on Ethical Conduct in 
Human Research (NHMRC The National Statement) and the Note for Guidance on Good  Clinical 
Research Practice (CPMP/ICH/135/95) annotated with TGA comments (July 2008) and the applicable laws 
and regulations; and the Health Privacy Principles in The Health Records Act 2001. 

 

PLEASE NOTE: The Committee requests that Research Ethics (ethics@austin.org.au) is informed of the 
actual starting date of the study as soon as the study commences. A written notice (e-mail, fax or letter) is 
considered the appropriate format for notification. 

 
Yours sincerely, 

 

Dr Sianna Panagiotopoulos, PhD 
Manager, Office for Research 

 
 

 

 

 
 
 
 
 
 
 
 
 
 

 

Human Research Ethics Committee 
Office for Research, Level 6 HSB. 
Phone: (03) 9496 4090 
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This HREC is constituted and operates in accordance with the National Health and Medical Research Council’s (NHMRC) 
National Statement on Ethical Conduct in Human Research (2007), NHMRC and Universities Australia Australian Code for the 
Responsible Conduct of Research (2007) and the CPMP/ICH Note for Guidance on Good Clinical Practice annotated with TGA 
comments (July 2008) and the applicable laws and regulations; and the Health Privacy Principles in The Health Record Act 
2001. The process this HREC uses to review multi-centre research proposals has been certified by the NHMRC. 
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