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Abstract: Introduction
More Australians die in hospital than any other setting. This study aimed to (i) evaluate
the quality of end-of-life care in hospital against an Australian National Standard; (ii)
describe the characteristics of ICU clinician involvement in end-of-life care; and (iii)
explore the demographic and clinical factors associated with quality of EOL care.
Method
A retrospective descriptive medical record audit was conducted of 297 adult in-patients
who died in 2017 in a private acute care hospital in Melbourne, Australia. Data
collected related to 20 ‘Processes of Care’, considered to contribute to the quality of
end-of-life care. The decedent sample was separated into three cohorts according to
ICU clinician involvement.
Results
Median age of the sample was 81 (P25-P75 (25  th  –75  th  percentile) =72-88) years.
Median tally for end-of-life care quality was 16 (P25-P75 = 13-17) out of 20 care
processes. ICU clinicians were involved in 65.7% (  n  = 195) of cases however,
contact with  ICU Outreach  or an  ICU Admission  during the final inpatient stay was
negatively associated with quality of EOL care (coef. -1.51 and -2.07, respectively).
Longer LOS was positively associated with EOL care (coef. .05). Specialist Palliative
Care were involved in 53% of cases, but this was less likely for those admitted to ICU (
p  < .001). Evidence of social support, bereavement follow up and religious support
was low across all cohorts.
Conclusion
Statistically significant differences in the quality of end-of-life care and a negative
association between ICU involvement and end-of-life care quality, suggests
opportunities for ICU Outreach clinicians to facilitate discussion of care goals and the
appropriateness of ICU admission. Advocating for inclusion of Specialist Palliative Care
and non-clinical support personnel in end-of-life care has merit. Future research is
necessary to investigate the relationship between ICU intervention and end-of-life care
quality.
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No. Reviewer #1 

 Comment Response 

1 Process of care items:  I can 
imagine a large number of these 
items not being documented, 
especially if offered to the family 
and they declined, such as 
religious support.  For instance, if 
the family contacted and had 
their own religious support 
attend to the bedside.  Does this 
hospital have a checklist of these 
items so you know what has and 
hasn't been offered?  Or is it 
reliant on staff writing in each 
part? 

As with any audit study, the data only reflects what is 
documented in patients’ medical records. Therefore, it 
is possible that family may have arranged their own 
religious support and hence declined an offer of 
pastoral care from a clinician. The hospital has a 
checklist that may be used to record when specialist 
palliative care are involved or pastoral care was offered, 
but there is no provision for recording arrangements 
made by family. Rather, the reliance is on clinicians to 
record such detail in the medical record progress notes. 
We believe we have addressed this in the limitations 
section on Page 13 where it states:  
“An audit is limited by the evidence available in the data 
source,38 therefore it is also possible that actions taken 
by clinicians, such as offers for bereavement support, 
occurred but were not recorded in the medical record.” 

2 (as above)  Page 7, Line 43-44:  
"Documented evidence that they 
were dying."  Can you give an 
example of what this looked like? 

Additional detail has been added on page 7 so that it 
now states:- 
“High prevalence processes of care included 
documentation in the progress notes that the patient 
was dying” 

3 (as above)  Bereavement follow-
up for family offered.  What does 
that look like?  A card?  Phone 
call?  What department/person is 
responsible for this? 

Further detail has been added to explain this on page 7-
8.  It now states:- 
“Evidence in the medical record of bereavement follow 
up, such as offering family members an opportunity for 
a follow-up phone call from a pastoral care worker, or 
provision of the ward phone number to ask questions 
later, to ask questions and/or be referred to a 
bereavement support service, was the least common 
‘Process of Care’ documented, identified in only 11.5% 
(n=34) of cases” 

4 The manuscript in its current 
form, for me, feels a bit critical to 
the ICU team, and currently I'm 
not certain that the audit tool as 
listed in Table 2 is appropriate for 
all departments in a hospital.  
There are patients where death 
vs reversible illness are hard to 
determine, and unexpected 
deaths won't have 'quality' 
indicators such as Palliative Care 
consults and Nursing Care Plans 
revised.  Also, I think the timing 
of when quality indicators were 
implemented versus time of 
death could enhance this 
manuscript with what might be a 

We acknowledge that the transition from care for 
reversible illness to recognition of dying in the ICU is 
complex. We feel that we have addressed this 
complexity by the amendments suggested in comment 
7 by this reviewer. On page 11 it now states:- 
“The tally for end-of-life care quality was indeed higher 
for those in the No ICU Involvement cohort. This finding 
likely reflects that, for patients who remain under the 
care of their admitting specialist, their care preferences 
toward the end of life are likely known to the admitting 
specialist, and may be less clear to ICU clinicians who 
have no prior history with the patient.  The primary goal 
of intensive care is to assist patients to survive critical 
illness21 and ICU Outreach teams are tasked with 
identifying, reviewing and treating acutely unwell 
patients within hospital sites.22 Thus, the dying 
trajectory in an ICU is distinctly different from the end-
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too simplistic of an audit tool for 
hospital wide use.   

of-life care that is provided in a ward and overseen by 
the admitting specialist. 
In regards to the timing of when quality indicators were 
implemented versus time of death, we have 
acknowledged that this is a limitation of our study on 
page 13 as follows: 
“Data related to the timing of individual ‘Processes of 
Care’ were not collected and it is reasonable to suggest 
that the timing of individual ‘Processes of Care’ likely 
impacts quality end-of-life care.” 

5 Given that resuscitation status is 
determined by the admitting 
physician rather than the ICU 
team, when reviewing notes, was 
there evidence of team 
inconsistencies with illness 
trajectory?  For instance, patients 
who were in the ICU outreach 
only - sounds like they didn't 
entirely expect them to die?  I 
suspect this group of patients 
would not be as clear cut as the 
others in terms of trajectory of 
their illness.   

Outreach review criteria do not only cover patients with 
a resuscitation plan. Patients may also require urgent 
review for uncontrolled pain or distressing symptoms. 
Thus, ICU Outreach does provide an opportunity to 
review care delivery and to initiate discussion, 
reconsideration of care goals and palliation and 
processes. There were some cases where there was 
evidence of a change to the patient’s resuscitation 
status. We did not collect data on the number of 
changes in the patient’s resuscitation status. Changes to 
a patient’s resuscitation status are not directly 
indicative of indecision or inconsistencies, but in fact 
may be a result of ongoing team assessment, and 
communication amongst team members, and with the 
patient and or family. 

6 Page 11, line 1:  ICU outreach 
team - are these teams contacted 
24x7?  Or is it just when the 
admitting physician is not on site 
to review the patient 
themselves? 

ICU Outreach teams are in operation 24 hours/day. ICU 
outreach teams are contacted when a patient is 
deteriorating, or there is uncertainty about the goals or 
intensity of treatment. This process occurs irrespective 
of whether the admitting physician in onsite.  We have 
clarified this in response to comment 9 on page 4 as 
follows: 
An ICU Outreach team has been in operation at this site 
since 2012 comprising the Intensive Care Liaison Nurse 
Consultant (ICLNC), Medical Emergency Team (MET) 
and the Code Blue response team, is in operation 24 
hours/day and responds to patient deterioration 
according to the hospital’s critical review and MET 
criteria. 

7 Pg 13, line 38:  I'm assuming that 
the ICU outreach team isn't as 
familiar with and doesn't have 
the rapport with the 
patient/family as the admitting 
team.  Why would/should the 
unfamiliar ICU team be 
responsible for these sensitive 
discussions rather than the 
admitting team after 
consultation?   
 

The manuscript has been amended on page 12 to make 
this clearer. It now states:- 
“For those in the No ICU Involvement cohort, the higher 
tally of ‘Processes of Care’ likely reflects the treating 
physician’s familiarity with the patient’s condition and 
preferences, earlier recognition of dying and prioritising 
of end-of-life discussions with patients and family about 
care preferences towards the end of life.” 
 
 
 
 



Additionally, who is responsible 
for palliative care consultation in 
that hospital?  Particularly for 
those patients who fall into the 
questionable category.  I would 
assume a consulting team could 
suggest a consult, but wouldn't 
be the one consulting other 
teams? 

The manuscript has been amended on page 4 to make 
this clearer. It now states:- 
“A Specialist Palliative Care team is available for 
consultation across the hospital following a referral 
from a member of a patient’s treating team, but there 
are no dedicated inpatient palliative care beds” 

 Reviewer #2  

 Comment Response 

8 Setting - I note that you have 
provided number of hospital 
admission per annum (can you 
also provide ICU admissions). 
Also can you include number of 
beds in the hospital as well as 
number of beds in ICU to 
contextualise the setting for the 
reader 

Further detail has been added to page 4 as follows:  
“The 700-bed hospital provides care for a variety of 
surgical and medical patients such as cardiac, 
cardiothoracic, neurosurgical, oncological, orthopaedic 
and respiratory specialties totalling just over 55,000 
admissions annually. The 26-bed ICU provides for 2500 
admissions annually”.  

9 Page 4, line 15 - is it the ICU 
outreach service, rather than the 
ICLNC service? 

This has been clarified on page 4 as follows:  
“An ICU Outreach team has been in operation at this 
site since 2012 comprising the Intensive Care Liaison 
Nurse Consultant (ICLNC), Medical Emergency Team 
(MET) and the Code Blue response team, is in operation 
24 hours/day and responds to patient deterioration 
according to the hospital’s critical review and MET 
criteria. The ICLNC service is staffed by a critical care 
specialist ICU nurse and operates 24 hours/day on a 
referral basis. The ICLNC service provides routine follow-
up of patients recently discharged from the ICU as well 
as reviewing patients of concern.” 

10 It is not clear whether the 
research team identified the 
'Processes of Care' or if these are 
explicitly identified in the 
ACSQHC - at one stage it is 
worded as if the team identified 
them and on another occasion, it 
seems that they are within the 
toolkit. Can you please clarify and 
ensure consistency of expression 
throughout the manuscript. 

Thank you for identifying this discrepancy. The 20 
Processes of Care were identified in the ACSQHC End-
of-Life Care Audit toolkit. The manuscript has been 
edited on page 5 as follows:  
“In considering end-of-life care quality in acute hospital 
settings, the ACSQHC produced an End-of-Life Care 
Audit Toolkit,8 in which 20 ‘Processes of Care’ are 
identified, aligning with Standard 5: Comprehensive 
Care of the National Safety and Quality Health Service 
Standards.3 The 20 ‘Processes of Care’ were identified as 
the key elements of care that guide health care services’ 
care delivery processes and evaluation of the quality of 
end-of-life care.”  

11 Did you calculate inter-rater 
reliability or was it just a 
discussion within the team to 
improve consistency? Was there 
a single data collector after the 
first 10 records, or were there 

To ensure consistency in data collection, all data 
collection was performed by one member of the 
research team who is an experienced ICU specialist 
nurse. Two other members of the research team also 
independently collected data on the first ten cases, and 
all three people met to compare findings, resolve 



multiple? Was any follow-up spot 
checking for reliability 
undertaken? 

discrepancies and where necessary, add additional 
explanatory notes to the CRF to ensure consistency in 
data collection. As a result, inter-rater reliability was not 
considered a significant threat in this study, and hence 
was not measured. Additional detail has been provided 
on page 5 as follows:  
“To enhance reliability of the CRF, three members of the 
research team independently collected data from the 
medical records of the first 10 deceased patients in the 
sample. These data were examined for inconsistencies 
and ambiguity and where necessary, items on the CRF 
were refined or explanatory notes added to ensure 
consistency in data collection.  Subsequent to this, all 
remaining data collection was carried out by one 
member of the research team who is an experienced 
specialist ICU nurse, with additional spot checks of data 
collection performed to ensure the accuracy of data, 
inter-rater reliability was not considered a significant 
threat in this study, and hence was not measured”. 

12 Page 5 - 'Appropriate descriptive 
statistics' - it is hard for the 
reader to deem if they were 
appropriate. Instead of making 
this judgement claim, be specific 
about the actual descriptive 
statistics. 

Thank you. This has been amended on page 5 as 
follows: 
“Descriptive statistics such as medians, interquartile 
ranges, frequencies and percentages were used to 
summarise the characteristics of the three cohorts of the 
sample.” 

13 So the outcome 'quality EOL care' 
was a metric you developed 
yourself based on a tally of the 
20 processes of care? Is this 
correct? If this is the case, why 
did you not use an existing 
quality of EOL care tool? 
What is the reliability/validity of 
this tool/tally? 

We used the ACSQHC recommended end-of-life audit 
toolkit as the framework for this study. The toolkit 
outlines the 20 ‘Processes of Care’, as the key indicators 
of quality end-of-life care. Given that the ACSQHC plays 
a prominent part in making recommendations for safe 
and high-quality end-of-life care in Australian acute care 
settings, health care services use the toolkit as the 
quality framework for both the delivery of care and 
evaluation of the quality of care. This was seen as the 
most appropriate audit framework. This is clearer with 
the amendments in response to comment 10. 

14 Page 10, you note that the tally 
was higher for No ICU 
Involvement Cohort - I think you 
need to discuss that the dying 
trajectory in ICU versus an acute 
ward can be quite different.  

Agreed. The manuscript has been edited on page 12 to 
make this point more clear. We’ve now addressed that 
in response to Reviewer 1, comment 5. 

15 Also the tally items were more 
relevant to patient care in an 
acute setting (eg. syringe driver 
would not be a frequent addition 
in ICU where a patient has IV 
infusions). So I think your 
argument needs to be beyond 
just that ICU is about surviving 

The single data collector was an experienced ICU 
specialist nurse (first author). If there were alternative 
processes that were used for the same purpose, such as 
an infusion run through an IV pump rather than a 
syringe driver, this was noted on the CRF instructions to 
be recognised as the same principle of care. 



critical illness, because EOLC can 
be done well in these settings, 
but might look different to that 
on an acute ward. 
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1 

End-of-life care and ICU clinician involvement in a private acute care hospital: A retrospective descriptive 

medical record audit 

 

Abstract 

Introduction 

More Australians die in hospital than any other setting. This study aimed to (i) evaluate the quality of 

end-of-life care in hospital against an Australian National Standard; (ii) describe the characteristics of 

ICU clinician involvement in end-of-life care; and (iii) explore the demographic and clinical factors 

associated with quality of EOL care.  

Method 

A retrospective descriptive medical record audit was conducted of 297 adult in-patients who died in 

2017 in a private acute care hospital in Melbourne, Australia. Data collected related to 20 ‘Processes 

of Care’, considered to contribute to the quality of end-of-life care. The decedent sample was 

separated into three cohorts according to ICU clinician involvement.  

Results 

Median age of the sample was 81 (P25-P75 (25th–75th percentile) =72-88) years. Median tally for 

end-of-life care quality was 16 (P25-P75 = 13-17) out of 20 care processes. ICU clinicians were 

involved in 65.7% (n= 195) of cases however, contact with ICU Outreach or an ICU Admission during 

the final inpatient stay was negatively associated with quality of EOL care (coef. -1.51 and -2.07, 

respectively).  Longer LOS was positively associated with EOL care (coef. .05). Specialist Palliative 

Care were involved in 53% of cases, but this was less likely for those admitted to ICU (p < .001). 

Evidence of social support, bereavement follow up and religious support was low across all cohorts.  

Conclusion 

Manuscript (without Author Details) Click here to view linked References
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Statistically significant differences in the quality of end-of-life care and a negative association 

between ICU involvement and end-of-life care quality, suggests opportunities for ICU Outreach 

clinicians to facilitate discussion of care goals and the appropriateness of ICU admission. Advocating 

for inclusion of Specialist Palliative Care and non-clinical support personnel in end-of-life care has 

merit. Future research is necessary to investigate the relationship between ICU intervention and 

end-of-life care quality. 

 

Keywords: Critical Care; Death; Decision Making; End of Life Care; Hospital Rapid Response Team; 

Intensive Care Units; Palliative Care; Quality of Care;   
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Introduction  

Despite most people expressing a preference to die at home,1 the majority of Australians will die in 

an acute hospital setting.2 The importance of high-quality end-of-life care in hospital settings is 

recognised as a significant contemporary issue in the second edition of the Australian National 

Safety and Quality Health Service Standards.3  

Evidence from two recent Australian studies suggests that 12 to 30% of people who die in an acute 

hospital setting had received care in an intensive care unit (ICU).2, 4 Whilst ICU clinicians provide 

expert care to those admitted to the ICU, their expertise is also applied beyond the ICU in Code Blue 

or Medical Emergency Teams (MET).4, 5 Furthermore, at least 30% of MET reviews involve elements 

of end-of-life care.5 Given that the involvement of ICU clinicians in end-of-life care is multi-faceted,6 

the Australian Commission on Safety and Quality in Health Care (ACSQHC)7 recommends the 

examination of ICU clinician involvement as part of any evaluation of end-of-life care in acute 

hospitals. To assist with this process, the ACSQHC published an end-of-life care audit tool in which 

‘Processes of Care’ that contribute to understanding and evaluating the quality of end-of-life care 

were identified, but to date, there is scant research that evaluates the role of ICU clinicians in the 

quality of end-of-life care. The aims of this study were to (i) evaluate the quality of end-of-life care 

against an Australian National Standard; (ii) describe the characteristics of ICU clinician involvement 

in end-of-life care; and (iii) explore the demographic and clinical factors associated with quality of 

EOL care.  

Methods  

Following ethical review and approval (EH2018-359 and 2018-90), a retrospective descriptive 

medical record audit was used to address the aims.  
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Setting 

This study was conducted in a university affiliated, private, not-for-profit, acute care hospital in 

metropolitan Melbourne, Australia. The 700-bed hospital provides care for a variety of surgical and 

medical patients such as cardiac, cardiothoracic, neurosurgical, oncological, orthopaedic and 

respiratory specialties totalling just over 55,000 admissions annually. The 26-bed ICU provides for 

2500 admissions annually An ICU Outreach team has been in operation at this site since 2012 

comprising the Intensive Care Liaison Nurse Consultant (ICLNC), Medical Emergency Team (MET) and 

the Code Blue response team, is in operation 24 hours/day and responds to patient deterioration 

according to the hospital’s critical review and MET criteria. The ICLNC service is staffed by a critical 

care specialist ICU nurse and operates 24 hours/day on a referral basis. The ICLNC service provides 

routine follow-up of patients recently discharged from the ICU as well as reviewing patients of 

concern. MET calls are attended by a ward Hospital Medical Officer (HMO) whereas Code Blue calls 

include an ICU Registrar as part of the response. Code Blue calls are not limited to 

Cardiac/Respiratory arrest but are also triggered by episodes of serious acute deterioration, where 

an ICU consultation is desired. A Specialist Palliative Care team is available for consultation across 

the hospital following a referral from a member of a patient’s treating team, but there are no 

dedicated inpatient palliative care beds. 

Sample 

All adult inpatient deaths between January 1, 2017 and December 31, 2017 were included, excluding 

deaths that occurred in the Emergency Department or Operating Theatre. The sample was 

separated into three cohorts, according to the type of exposure to ICU clinicians (specialist critical 

care trained doctors and nurses) during their final admission: (i) No ICU Involvement, (ii) ICU 

Admission, and (iii) ICU Outreach Only (MET, Code Blue, ICLNC review). 

Data Collection 
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In considering end-of-life care quality in acute hospital settings, the ACSQHC produced an End-of-Life 

Care Audit Toolkit,8 in which 20 ‘Processes of Care’ are identified, aligning with Standard 5: 

Comprehensive Care of the National Safety and Quality Health Service Standards.3 The 20 ‘Processes 

of Care’ were identified as the key elements of care that guide health care services’ care delivery 

processes and evaluation of the quality of end-of-life care. A case report form (CRF) was developed 

to capture these 20 ‘Processes of Care’ data from the medical records of the entire deceased patient 

sample. To enhance reliability of the CRF, three members of the research team independently 

collected data from the medical records of the first 10 deceased patients in the sample. These data 

were examined for inconsistencies and ambiguity and where necessary, items on the CRF were 

refined or explanatory notes added to ensure consistency in data collection.  Subsequent to this, all 

remaining data collection was carried out by one member of the research team who is an 

experienced specialist ICU nurse, with additional spot checks of data collection performed to ensure 

the accuracy of data, inter-rater reliability was not considered a significant threat in this study, and 

hence was not measured.   

Statistical Analysis 

Descriptive statistics such as medians, interquartile ranges, frequencies and percentages were used 

to summarise the characteristics of the three cohorts of the sample. Individual ‘Processes of Care’ 

were summarised using frequencies and percentages. The primary endpoint, quality of EOL care, 

was evaluated using the tally of the 20 ‘Processes of Care’ items. Age, length of hospital stay and 

tally of items were compared using median quantile regression.9 Number of admissions was found 

to be highly skewed and so was analysed using negative binomial regression10, 11. Comparison of the 

frequency of individual ‘Processes of Care’ between the three ICU involvement cohorts was 

conducted using the chi-square test. To reduce the possibility of type one errors associated with 

comparisons on a comparatively large number of items (20), a sequential Holm-Bonferroni 

procedure was used12, 13 and statistical significance was reported at the adjusted level. The process 
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of involvement of Specialist Palliative Care clinicians in end-of-life care was identified a priori, as an 

independent variable for analysis as it is a clear expectation of the ACSQHC that dying patients will 

have specialist input.7 As such, a secondary analysis was performed using a tally of 19 ‘Processes of 

Care’, excluding Specialist Palliative Care clinician referral from the tally.  

Multivariable quantile regression was undertaken to adjust any cohort differences on tally of 

‘Processes of care’ for potential confounders. Such cofounders were chosen on theoretical grounds 

and consisted of patient demographic characteristics (age, sex, number of admissions in the last 12 

months, and source of admission to hospital), clinical characteristics (diagnosis of dementia, 

diagnosis of cancer) and organisational factors (involvement of ICU personnel, type of admission). 

Analyses of demographics were confined to overall comparisons. For the other analyses, however, 

the No ICU Involvement cohort was defined as the reference group, with planned comparisons 

consisting of 1/ ICU Admission versus No ICU Involvement and 2/ ICU Outreach Only versus No ICU 

Involvement. All statistical analyses were conducted using Stata 16.14 

Results 

Of the 55,193 admissions to the study site in 2017, hospital mortality rate was 0.55% (n = 301). The 

eligible sample comprised 297 adult inpatients who died during the audit period. The median (P50) 

age was 81 (range 31-104, interquartile range, IQR=16, P25-P75 = 72 - 88) years. Deceased inpatients 

were more often male (n = 158, 53.2%) and more likely to be admitted from home (71.4%, n = 212). 

An active diagnosis of cancer was present in 45.1% (n = 134) of cases and 11.1% (n = 33) had a 

diagnosis of dementia. Most were admitted under a medical specialty (77.1%, n = 229) such as 

Medical Oncology (29.0%, n = 86), General Medicine (13.5%, n = 40), Cardiology (10.4%, n = 31), and 

Geriatric Medicine (8.1%, n = 24). Fifty-eight (19.5%) patients died within the ICU. (Table 1) 

Demographic differences according to type of ICU clinician involvement  
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When separated into three cohorts according to the nature of ICU clinician involvement, 34.3% (n = 

102) had No ICU Involvement in their care, 30.0% (n = 89) were seen by ICU Outreach Only, and 

35.7% (n = 106) had an ICU Admission (and may also have been seen by ICU Outreach). There was a 

statistically significant overall difference in median age between the three cohorts (p < 0.001). The 

three cohorts were also significantly different overall in presence of dementia (p = .006), type of 

admission (p < 0.001), source of admission (p = <.001), and number of readmissions (p = 0.014) and 

LOS (p = 0.034).  

The ICU Admission cohort had a lower median age compared to the No ICU Involvement and ICU 

outreach cohorts. As well as being younger, decedents in the ICU Admission cohort appeared less 

likely to have a dementia diagnosis, more likely to have a primary surgical diagnosis and to have had 

fewer previous admissions to hospital than the other two cohorts. The ICU Admission cohort were 

also less likely to have been admitted from home or residential care, but more likely to have been 

transferred from another health facility than the other two cohorts. The ICU Admission cohort had a 

shorter LOS than the ICU outreach, but not the No ICU Involvement cohort (Table 1) 

Quality of End-of-Life Care  

The prevalence of Individual ‘Processes of Care’ items are presented in Table 2. An emergency 

contact person was documented in the medical record for every case. High prevalence processes of 

care included documentation in the progress notes that the patient was dying, or that this was 

discussed with the patient/family (87.9%, n = 261), the presence of a valid and completed 

Resuscitation Plan (87.5%, n = 260), and evidence of revision of the nursing care plan (85.5%, n = 

254). Specialist Palliative Care consultation was documented in 52.5% (n = 156) of cases however 

evidence of questioning relating to an Advance Care Directive or Medical Enduring Power of 

Attorney was found in only 25.8% (n = 74) of cases. Evidence in the medical record of bereavement 

follow up, such as a pastoral care worker offering family members an opportunity for a follow-up 
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phone call from a pastoral care worker, or provision of the ward phone number to ask questions 

later, was the least common ‘Process of Care’ documented, identified in only 11.5% (n = 34) of cases.  

With regard to the ‘Processes of Care’ items for which the overall Holm critical p value was 

statistically significant, patients in the ICU Outreach Only cohort were significantly less likely to have 

documented evidence that they were dying (p < .001) than No ICU Involvement, or that their dying 

was discussed with them or their family (p < .001). There were no statistically significant differences 

between ICU Admission and No ICU involvement cohorts in these two items (p = .174 and p = .262 

respectively).  

Patients in the ICU Outreach Only cohort were also significantly less likely to have opiates prescribed 

and non-essential medications ceased than the No ICU Involvement cohort (p < .001 in both cases), 

as were ICU Admission patients compared with the latter cohort (p < .001 and p = 0.002 

respectively). Evidence that the nursing care plan was revised, other non-essential care ceased, or of 

discussion about the most appropriate venue of care was also least likely for the ICU Outreach Only 

cohort compared with No ICU Involvement (p < .001 in all cases). Similarly, these items were less 

likely for ICU Admission patients than for No ICU Involvement p = .004, p = .017 and p = .006 

respectively). A not-for-resuscitation order was less likely in ICU outreach only (p < .001) and ICU 

admission (p < .001) than No ICU involvement. (Table 2) 

The median tally of ‘Processes of Care’ for the entire sample was 16 (IQR = 4, P25-P75 13 - 17). As 

illustrated in the boxplots shown in Figure 1, the three cohorts appeared to differ in median but also 

in interquartile range (IQR). The No ICU Involvement (IQR = 3) and ICU Admission (IQR = 4) cohorts 

exhibited much narrower interquartile ranges than the ICU Outreach Only cohort (IQR = 10), 

reflecting a much lower dispersion of scores around the medians. When the tallies for the three 

cohorts (No ICU Involvement, ICU Admission, and ICU Outreach Only) were compared using median 

quantile regression with robust standard errors9 to reduce the effects of possible heterogeneity of 

variance such as differences in IQR, there was a statistically significant overall difference (p < .001). 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



9 

The No ICU Involvement cohort had the highest median tally, suggesting the highest quality of end-

of-life care (P50 = 17, IQR = 3, 15 - 18), followed by the ICU Outreach Only cohort (P50 = 16, IQR = 10, 

7 - 17) and the ICU Admission cohort (P50 = 15, IQR = 4, 12 - 16). It should be noted, however that 

the ICU Outreach Only cohort had a higher IQR than the other two cohorts, and although the 75th 

percentiles appeared to be comparable, the 25th percentile was lower for this cohort, suggesting a 

greater range, and a greater number of lower scores. 

The difference between the ICU Admission cohort and No ICU Involvement cohort was clearly 

statistically significant (p < .001) while that between ICU Outreach Only and No ICU Involvement 

cohorts (p = .081) failed to achieve statistical significance. 

When adjusting for the potential confounders, multivariable median quantile regression indicated 

that the overall differences between the three cohorts in quality of care remained statistically 

significant (F(2,284)= 12.49, p < 0.001). Contact with ICU outreach only or an ICU admission during 

the final inpatient stay resulted in lower median tallies (differences= -0.79 and -1.53 respectively), 

compared with No ICU involvement. Only the latter was statistically significant (p <0.001), echoing 

the unadjusted results. (Table 3). The effect of gender was statistically significant (p = 0.007), where 

there was a positive relationship with the tally, indicating higher quality of care for female patients 

(regression coef. 0.91). Each admission to hospital increased the predicted adjusted median tally by 

0.12; this association was statistically significant (p = 0.001). 

Specialist Palliative Care 

Whilst evidence of Specialist Palliative Care consultation was found in just over half of the entire 

sample, there was a statistically significant (employing the Holm adjusted p procedure) overall 

difference between cohorts (x2(2) = 21.44, p < .001). Specialist Palliative Care consultation was least 

likely for those in the ICU Admission cohort (39.6%, n = 42), followed by those in the ICU Outreach 

Only cohort (47.2%, n = 42). Each prevalence was significantly lower than those in the No ICU 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



10 

Involvement cohort (70.6%, n = 72) (p < .001 in both cases). Where there was evidence of Specialist 

Palliative Care consultation, there was a higher median tally of ‘Processes of Care’ (P50=16) but 

lower dispersion of scores around the median (IQR = 2, P25-P75 = 15-17) compared to the tally of 

those with no evidence of Specialist Palliative Care consultation (P50 = 13, IQR = 7, 8-15) (Figure 2). 

This difference was statistically significant employing median quantile regression with robust 

standard errors p < .001). Note that the total tally in this analysis was 19, omitting Specialist 

Palliative Care Consultation as a process. 

Discussion  

The development of a measure of end-of-life care by operationalising 20 ‘Processes of Care’ into a 

tally was an efficient approach to evaluating the quality of care provided and the factors that may 

impact on care. A median tally of 16 out of 20 ‘Processes of Care’ suggests there was moderate 

alignment between the end-of-life care provided and the expectations and recommendations of the 

ACSQHC for end-of-life care in acute hospitals.7 Many of the ‘Processes of Care’ have been 

previously evaluated individually or collectively in terms of their contribution to end-of-life care. For 

example, the use of end-of-life medication bundles,15, 16 the provision of spiritual/religious support17 

and communication with family have all been found to contribute to the quality of end-of-life care.18, 

19 

Key to this study, was the evaluation of the influence of ICU involvement on the quality of end-of-life 

care. An ICU clinician was involved in the care of 66% of patients who died in 2017 within the site 

investigated, either through ICU Admission (36%) or ICU Outreach Only (30%), a finding similar to 

other Australian studies.4, 20 Baseline differences between cohorts, such as the younger age of the 

ICU Admission cohort, lower incidence of dementia and higher likelihood of a primary surgical 

admission and having been transferred from another acute care facility suggest that this cohort may 

have had more acute reversible disease. These characteristics may also be associated with a better 

baseline prognosis and hence a greater likelihood that an acute interventional approach would be 
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taken. Although ‘Processes of Care’ could be improved in the ICU, these baseline differences may 

delay recognition of dying and hence the time available to implement end-of-life ‘Processes of Care’. 

The tally for end-of-life care quality was indeed higher for those in the No ICU Involvement cohort. 

This finding likely reflects that, for patients who remain under the care of their admitting specialist, 

their care preferences toward the end of life are likely known to the admitting specialist, and may be 

less clear to ICU clinicians who have no prior history with the patient.  The primary goal of intensive 

care is to assist patients to survive critical illness21 and ICU Outreach teams are tasked with 

identifying, reviewing and treating acutely unwell patients within hospital sites.22 Thus, the dying 

trajectory in an ICU is distinctly different from the end-of-life care that is provided in a ward and 

overseen by the admitting specialist. Additionally, ICU Outreach teams act as a safety net,23 

addressing a mismatch between rapid intervention needs of deteriorating patients and available 

services.5 However, differentiating between patient deterioration from a reversible condition and 

dying, is inherently challenging.23-25 Engagement of ICU Outreach teams may reflect and/or 

contribute to uncertainty and delay in determining the goals and intensity of treatment. The 

heterogeneity of reasons why patients may require ICU outreach services may explain the high 

variability in the ‘Processes of care’ tally evident in the ICU Outreach Only cohort. Furthermore, the 

variability in the nature and composition of ICU Outreach teams can compromise the types of 

decisions that can be made or influenced during outreach. In private health care, ultimate 

responsibility for end-of-life care management rests with the admitting consultant.  

Given the imperative to ‘rescue’,23 ICU clinicians initially focus on resuscitative interventions and 

prevention of further deterioration. However, assessment by an ICU Outreach clinician or ICU 

Admission should also be seen as a trigger for holistic assessment, open conversations about patient 

deterioration,26, 27 and evaluation of the goals of care and treatment limitations.5 In this study, there 

was evidence of recognition that the patient was dying, and that the prognosis was discussed with 

family in 88% of cases. These findings are consistent with a previous study conducted at the same 
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site,28 elsewhere in Australia29, 30 and internationally.31 These actions take time; the time between 

ICU Outreach review or ICU Admission to patient death was not measured. The time available for 

ICU clinicians to influence or end-of-life conversations and implement appropriate care for those 

patients who were dying may have been limited.  

For those in the No ICU Involvement cohort, the higher tally of ‘Processes of Care’ likely reflects the 

treating physician’s familiarity with the patient’s condition and preferences, earlier recognition of 

dying and prioritising of end-of-life discussions with patients and family about care preferences 

towards the end of life. Comprehensive and ongoing communication between patients, family and 

the treating team is an element of care most commonly cited as a priority towards the end of life,19, 

32 and endorsed by the ACSQHC.3, 7 

In just over half of all cases, there was evidence of Specialist Palliative Care consultation, similar to 

other Australian studies citing referral rates of 40 to 50%.25, 28 When cohorts were compared, 

Specialist Palliative Care consultation was significantly more likely for those in the No ICU 

Involvement cohort. Whilst this study was not designed to test the effect of Specialist Palliative Care 

consultation on end-of-life care, where there was evidence of Specialist Palliative Care consultation, 

on average, there was a higher quality end-of-life care tally. The timing of Specialist Palliative Care 

consultation was also not recorded, however other studies have found that referral to Specialist 

Palliative Care occurred late in the dying trajectory, often in the final 24-48 hours prior to death.25, 33, 

34 Only 40% of those in the ICU Admission cohort received a Specialist Palliative Care consultation. 

This correlates with other studies that report rates of referral to Specialist Palliative Care for ICU 

patients ranges from 20%27 to 40%,35 with referral to Specialist Palliative Care less likely when ICU 

physicians feel they are able to provide adequate palliative care themselves.36 Given that focus of 

Palliative Care includes relieving suffering and supporting the needs of families,37 a Specialist 

Palliative Care consultation would likely lead to other ‘Processes of Care’, such as religious and social 

support, and bereavement follow up being offered.35  
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Strengths and limitations 

The strength of this study is that all inpatient deaths, aside from those who died in the operating 

room or emergency department, across one full calendar year, were included, thereby reducing 

sample bias. Quantifying quality end-of-life care allowed for analysis of factors associated with 

quality end-of-life care and provided baseline data for future research.  

There were some limitations. This audit was conducted at a single private acute care hospital. Due to 

possible nuances associated with this setting, and differences in practice between settings, it may 

not be possible to make inferences about end-of-life care quality to other settings. Data related to 

the timing of individual ‘Processes of Care’ were not collected and it is reasonable to suggest that 

the timing of individual ‘Processes of Care’ likely impacts quality end-of-life care. Further, it was not 

possible to separate ICU involvement according to MET, Code Blue or ICLNC. For example, a patient 

may have had multiple interactions with ICU clinicians such as ICLNC review, followed by a MET call, 

Code Blue and ICU Admission. The clinicians involved may not have been in a position to implement 

treatment limitations.  

There are also limitations associated with retrospective audit. The audit findings suggested that 

12.5% of patients did not have a valid and completed Resuscitation Plan at death. Resuscitation 

decisions may have been recorded elsewhere in the medical record, such as in the clinical notes or 

treatment plan; yet for the purposes of data collection in this audit, the official Resuscitation Plan 

document was the only source used to record resuscitation status. An audit is limited by the 

evidence available in the data source,38 therefore it is also possible that actions taken by clinicians, 

such as offers for bereavement support, occurred but were not recorded in the medical record.  

Conclusion 

The findings of this study show it is possible to use a tally of processes of care as a proxy measure of 

end-of-life care. Whilst there was moderate alignment between the end-of-life care provided and 
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ACSQHC recommendations, there is scope for improvement. Given that ICU clinicians were involved 

in the care of the majority of inpatient deaths, ICU clinicians are ideally placed to influence the 

quality of end-of-life care. High-quality end-of-life care begins with early recognition that a patient is 

dying and early communication about the patient’s prognosis with the patient and family. These 

actions act as precursors to other ‘Processes of Care’ essential to end-of-life care quality. In addition 

to responding to patient deterioration, ICU Outreach clinicians have an opportunity to lead and 

influence discussions about the patient’s deterioration with the patient/family, review resuscitation 

orders, discuss the most appropriate venue for care and initiate referral for Specialist Palliative Care 

consultation. Given the number of patients requiring end-of-life care in acute health services is likely 

to increase as the population ages, end-of-life care quality will remain a high priority. 
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Table 1. Demographic characteristics according to type of ICU involvement 

 Entire Sample 
P50 (IQR, 25th – 75th) 

No ICU Involvement 
P50 (IQR, 25th-75th) 

ICU Admission 
P50 (IQR, 25th-75th) 

ICU Outreach only 
P50 (IQR, 25th-75th) p – value 

Age (years) 81 (16, 72-88) 85 (17, 72-89) 77.5 (13, 69-82) 81 (18, 70-88) <.001 
Admissions in last 12 months 2 (3, 1-4) 2 (3, 1-4) 1 (2, 1-3) 2 (3, 1-4) .014 
Length of Stay (LOS) (days) 8 (14, 5-19) 6 (10, 3 - 13) 9.5 (16, 3-19) 11 (16, 5-21) .034 
 n (%) n (%) n (%) n (%)  
Gender      
        Male 158 (53.2) 48 (47.1) 65 (61.3) 45 (51.7) .110 
        Female 139 (46.8) 54 (52.9) 41 (38.7) 44 (49.4) .380 
Cancer diagnosis 134 (45.1) 50 (49.0) 38 (35.9) 46 (51.7) .050 
Dementia diagnosis 33 (11.1) 19 (18.6) 5 (4.7) 9 (10.1) .006 
Type of admission     < .001 
        Surgical - emergency 51 (17.2) 10 (9.8) 31 (29.3) 10 (11.2)  
        Surgical - elective 17 (5.7) 0 (0.0) 13 (12.3) 4 (4.5)  
        Medical 229 (77.1) 92 (90.2) 62 (58.5) 75 (84.3)  
Admission source      .001 
        Home  212 (71.4) 64 (62.8) 79 (74.5) 69 (77.5)  
        Residential care 46 (15.5) 31 (30.4) 3 (2.8) 12 (13.5)  
        Acute health facility                           24 (8.1) 2 (2.0) 18 (17.0) 4 (4.5)  
        Other       15 (5.0) 5 (4.9) 6 (5.7) 4 (4.5)  
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Table 2. Prevalence of Individual ‘Processes of Care’ items according to ICU Involvement 
 

Entire cohort 
(N = 297) 

No ICU 
Involvement 

(n = 102) 
ICU Admission 

(n = 106) 

ICU Outreach 
Only 

(n = 89) 

   

Processes of Care n (%) n (%) n (%) n (%) X
2

 
Holm critical 

p value 
Obtained p  

value 

Documented that patient is dying 261 (87.9) 98 (96.1) 97 (91.5) 66 (74.2) 23.48 .003 < .001 

Discussed with patient/family patient dying 261 (87.9) 98 (96.1) 98 (92.5) 65 (73.0) 26.93 .003 < .001 

Opiate prescribed 262 (88.2) 101 (99.0) 93 (87.7) 68 (76.4) 23.42 .003 < .001 

Most appropriate venue of care discussed 255 (85.9) 99 (97.1) 91 (85.9) 65 (73.0) 22.59 .003 < .001 

Nursing Care Plan revised 254 (85.5) 98 (96.1) 92 (86.8) 64 (71.9) 22.64 .003 < .001 

Other non-essential care ceased 242 (81.5) 95 (93.1) 85 (80.2) 62 (69.7) 17.54 .004 < .001 

Specialist Palliative Care consulted 156 (52.5) 72 (70.6) 42 (39.6) 42 (47.2) 21.44 .004 < .001 

Not-for-Resuscitation order present 260 (87.5) 101 (99.0) 87 (82.1) 72 (80.9) 18.83 .004 < .001 

Non-essential medications ceased 229 (77.1) 92 (90.2) 78 (73.6) 59 (66.3) 16.54 .005 < .001 

Antisialogue prescribed 159 (53.5) 66 (64.7) 46 (43.4) 47 (52.8) 9.52 .005 .009 

ACD/MEPOA asked about 74 (24.9) 36 (35.3) 20 (18.9) 18 (20.2) 8.99 .006 .011 

Social support offered 197 (66.3) 75 (73.5) 57 (53.8) 63 (70.8) 8.56 .006 .014 

Benzodiazepine prescribed 217 (73.1) 84 (82.4) 75 (70.8) 58 (65.2) 7.58 .007 .023 

Antiemetic prescribed 177 (59.6) 71 (69.6) 59 (55.7) 47 (52.8) 6.63 .008 .036 

Bereavement follow up offered 34 (11.5) 11 (10.8) 7 (6.6) 16 (17.9) 6.24 .010 .044 

GP/Specialist notified of death 290 (97.6) 100 (98.0) 101 (95.3) 89 (100.0) 4.78 .013 .091 

GP details present 288 (96.9) 98 (96.1) 101 (95.3) 89 (100.0) 4.08 .017 .13 

Religious support offered 194 (65.3) 73 (71.6) 62 (58.5) 59 (66.3) 3.98 .025 .137 

Syringe driver for EOL care medications 166 (55.9) 60 (58.8) 64 (60.4) 42 (47.2) 3.95 .050 .139 

Emergency contact documented 297 (100.0) 102 (100.0) 106 (100.0) 89 (100.0) n/aa   

Note. ‘Processes of Care’ sorted according to Holm critical p value for the chi-square test. In order to be statistically significant, the obtained or unadjusted p value must be 
less than or equal to the corresponding Holm critical p  value. 
a 

this item present for 100% of decedents across groups 
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Table 3. Multivariable quantile regression analysis adjusting for potential confounders 

Variable Regression Coefficient 95% CI P value 

ICU involvement:    
No ICU involvement Reference a   
ICU admission -1.53 -2.13 - -.92 <0.001 
ICU outreach only -.79 -1.86 - .28 .15 

Age (years) -.004 -.03 – .02 .75 
Number of admissions last 12 months .12 .04 – .19 .001 
Female sex .91 .25 – 1.57 .007 
Diagnosis of cancer .47 -.27 – 1.20 .22 
Diagnosis of dementia .15 -1.03 – 1.34 .80 
Type of admission:    

Medical Reference b   
Surgical - elective admission -.35 -2.97 – 2.27 .79 
Surgical – emergency .44 -0.09 – 0.98 .10 

Admission source:    
Home Reference c   
Residential care -.44 -1.57 – .68 .44 
Acute health facility .18 -.44 – .81 .57 
Other .18 -2.28 – 2.65 .88 

Note. CI = confidence interval 
a The no ICU involvement group was chosen as the reference group to determine the effect of ICU personnel 
involvement on tally.  

b Reference: Medical admission type was chosen as the reference to determine if the type of surgical 
admission affected quality EOL care.  

cAdmission from Home was chosen as the reference as most deceased patients were admitted from home.  
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