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Decisions to withdraw life-sustaining treatment (WLST) are common in 
intensive care and precede the majority of deaths in European intensive 
care units (ICUs).[1] Deciding when to shift the goals of therapy away 
from sustaining life towards end-of-life care may be more complex than 
deciding whom to admit to the ICU in the first place.[2] The timing of the 
decision to WLST is likely to be influenced by a number of factors, some 
of which are directly related to the patient, which in this study we refer to 

as ‘clinical factors,’ and some of which concern the department, hospital, 
geography and society within which the patient is being treated, which 
we refer to as ‘non-clinical factors.’

There is evidence that clinicians’ practice is influenced by non-clinical 
factors. For example, a survey of 862 USA doctors found that physicians 
were more willing to WLST if the clinicians were young, practised in 
a tertiary care setting or spent a greater proportion of their time in 
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Background. Decisions to withdraw life-sustaining treatment (WLST) are common in intensive care units (ICUs). Clinical and non-clinical factors 
are important, although the extent to which each plays a part is uncertain. 
Objectives. To determine whether the timing of decisions to WLST varies between ICUs in a single centre in three countries and whether 
differences in timing are explained by differences in clinical decision-making.
Methods. The study involved a convenience sample of three adult ICUs – one in each of the UK, USA and South Africa (SA). Data were 
prospectively collected on patients whose life-sustaining treatment was withdrawn over three months. The timing of decisions was collected, 
as were patients’ premorbid functional status and illness severity 24 hours prior to decision to WLST. Multivariate analysis was used to identify 
factors associated with decisions to WLST. Clinicians participated in interviews involving hypothetical case studies devoid of non-clinical factors. 
Results. Deaths following WLST accounted for 23% of all deaths during the study period at the USA site v. 37% (UK site) and 70% (SA site) (p<0.0010 
across the three sites). Length of stay (LOS) prior to WLST decision varied between sites. Controlling for performance status, age, and illness severity, 
study site predicted LOS prior to decision (p<0.0010). In the hypothetical cases, LOS prior to WLST was higher for USA clinicians (p<0.017). 
Conclusion. There is variation in the proportion of ICU patients in whom WLST occurs and the timing of these decisions between sites; differences 
in clinical decision-making may explain the variation observed, although clinical and non-clinical factors are inextricably linked.
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Contribution of study
This study has identified variation in the timing of decisions to withdraw life-sustaining treatment in adult ICUs in three centres in three different 
healthcare systems. Although differences in clinical decision-making likely explain some of the variation, non-clinical factors (relating to the 
society in which the clinicians live and work) may also play a part.
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clinical practice compared with in research or administration.[3] Where 
one practises may also be a contributing factor. In a questionnaire 
assessing clinicians’ response to hypothetical clinical situations, Japanese 
physicians practising in the USA responded more similarly to American 
physicians trained in the USA than Japanese physicians in Japan.[4] It 
is clear, therefore, that decisions to WLST are affected both by clinical 
and non-clinical factors. Given the complexity of the WLST decision-
making process and the number of possible factors that are involved in 
these decisions, it is unsurprising that there exists significant variability 
in end-of-life practices between countries.[1,5] Studying the ICU length 
of stay (LOS) prior to decision to WLST in different units may help 
us to identify important reasons behind the variability seen in these 
international comparisons. 

Objectives
To determine the proportion of patients admitted to ICU in whom a 
decision to WLST was made in each of the study sites over a three-
month period, the timing of decisions to WLST following admission to 
ICU in each of the study sites and whether any difference in the timing 
of decisions to WLST following admission to ICU can be explained by 
clinical factors.

Methods
Study locations and context
We selected three similar institutions (all tertiary referral centres 
receiving acute medical, surgical and trauma admissions as well as 
elective surgical patients) in geographically, financially and culturally 
distinct countries. The sites represent a convenience sample. John 
Radcliffe Hospital (JRH), in the UK, is a mixed adult medical-surgical 
unit in Oxford affiliated with the University of Oxford. Brigham and 
Women’s Hospital (BWH), in the USA, is a mixed adult medical-surgical 
unit in Boston affiliated with Harvard University. Groote Schuur 
Hospital (GSH), in South Africa (SA), is a mixed adult medical-surgical 
unit in Cape Town affiliated with the University of Cape Town (UCT).

The study was approved by the University of Oxford Medical 
Sciences Division Research Ethics Committee (ref. no. MSD-
IDREC-C1-2014-201) in the UK, Human Research Ethics Committee, 
UCT (ref. no. 197/2015) in SA and Partners Human Research Committee 
(ref. no. 2015P001959/BWH) in the USA. 

Prospective observational study
Over the course of a three-month period in each study centre, data were 
captured prospectively in order to identify:
•	 the proportion of patients whose life-sustaining treatment was 

withdrawn (number of patients who died during the study period 
following a decision to WLST as a proportion of the total number of 
patients who died during the study period)

•	 the median LOS on ICU prior to the decision to WLST being made 
•	 demographics, including age, pre-admission WHO performance 

status and illness severity (sequential organ failure assessment (SOFA) 
score) for the 24-hour period prior to the decision being made, of 
the patients whose treatment was withdrawn in each ICU. SOFA 
was chosen as the indicator of illness severity in this study due to its 
simplicity and ease of standardised recording.

Each day the study was running, a form was completed immediately 
after the daily ward round indicating whether any decisions had been 
made regarding treatment withdrawal. Any patient in whom a decision 
to WLST was made during the study period was included apart from 

patients meeting criteria for brainstem death. A decision to WLST was 
recorded if any of the following decisions were made:
•	 removal of ventilatory support with palliative intent (either extubation 

or cessation of non-invasive ventilator support)
•	 discontinuation of vasoactive drugs with palliative intent
•	 discontinuation of renal replacement therapy with palliative intent 

or
•	 discontinuation of life-sustaining non-palliative medications with 

palliative intent.

For patients in whom a decision to WLST was made, the patient’s age, 
gender, admission diagnosis, LOS on ICU before the decision, pre-
admission WHO SOFA scores were recorded. 

Interviews with ICU physicians
To identify the relative importance of clinical factors, the chief investigator 
or local principal investigator conducted structured interviews with 
senior ICU physicians (attending physicians/consultants). Ten senior 
ICU clinicians from the USA, seven from the UK and six from the 
SA sites agreed to be interviewed. In these interviews, three identical 
hypothetical case studies were presented. The case studies were devoid 
of external pressures (for e.g., the clinicians were told that there were 
unlimited ICU beds and that the patients had no family) to determine 
whether in an environment free from external pressures, ICU physicians 
make similar clinical decisions irrespective of where they practise. The 
case studies were developed by the chief investigator and UK principal 
investigator incorporating feedback from peer review. The case studies 
were designed to include two common medical admission diagnoses, 
namely sepsis from lower respiratory tract infection (case study 1) and 
out-of-hospital cardiac arrest (case study 2), and one common surgical 
admission diagnosis, perforated diverticular disease (case study 3). 
Pre-admission WHO performance status was the same across the case 
studies.

The interviews were structured, and the interviewer presented clinical 
data on admission, and on subsequent days. The clinician was asked 
to verbalise at which point he/she would first contemplate WLST. The 
interviews were conducted on the telephone or in person and responses 
recorded using pseudonyms.

Statistical analysis
All statistical analyses were performed using STATA 15 (StataCorp., 
USA). Kruskal-Wallis H tests (KWT) were used to compare the 
demographics of patients included at the three study sites, including age, 
gender, WHO performance status, SOFA score and LOS. Fisher’s exact 
test was used to compare the units in terms of the percentage of patients 
who died during study period following WLST as a proportion of total 
deaths during the study period. Wilcoxon rank sum tests were used 
on data generated from interviews with clinicians to perform pairwise 
comparisons between sites to determine whether there was a difference 
in the time point at which they would WLST in the hypothetical clinical 
cases. Multivariate linear regression analysis with study site as a dummy 
variable (USA chosen as reference population) was used to determine 
whether study site was a significant explanatory variable for LOS on 
ICU prior to WLST in our samples. Other covariates included in the 
analysis were: pre-admission WHO performance status, age and SOFA 
score in the 24-hour period prior to the decision to withdraw. LOS 
data underwent logarithmic transformation before being included in 
the linear regression since the data were not normally distributed. A 
p<0.05 represented statistical significance in all tests except for when 
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performing multiple pairwise comparisons, in which case a Bonferroni 
correction was applied and the relevant statistically significant p-value 
is indicated.

Results
During the three-month study periods, there were 823 admissions to 
ICU in the USA site (maximum of 35 beds), 209 admissions in the UK 
site (maximum of 16 beds) and 107 admissions in the SA site (maximum 
of 19 beds). There was a statistically significant difference (p<0.001) 
between the proportions of deaths following WLST as a function of total 
deaths during the study period between the three sites (Table 1).

Median LOS prior to the decision to WLST was significantly longer 
in the USA site than in the UK or SA sites even when controlling for 
illness severity, age, and pre-admission WHO performance status 
(p<0.001). This is notwithstanding the significant differences between 
units in median age and median SOFA score 24 hours prior to decision 
to WLST.

In two of the three hypothetical clinical vignettes, fewer SA physicians 
interviewed would have admitted the patient to ICU compared with 
the UK and USA physicians interviewed. Of those patients whom the 
physicians would admit, in each of the three cases, the physicians in the 

USA began contemplating WLST significantly later than the physicians 
interviewed from the other sites (Table 2). There was a significant 
difference in median LOS between the UK and USA clinicians for all 
three cases (p<0.017 for each) and between the USA and SA clinicians 
in case study 3 (p=0.015). There was no difference between the UK and 
SA clinicians in case studies 1 or 3 (no statistical analysis was performed 
on the SA cohort for case study 2 due to the small sample size resulting 
from the few respondents who would have admitted the patient to ICU).

Discussion
In this small prospective international multicentre study of decisions to 
WLST in adult ICUs, there were proportionally more decisions to WLST 
in the SA site than in the USA or UK sites. Withdrawal decisions were 
made following a significantly longer ICU LOS in the USA site compared 
with the UK or SA, even following correction for pre-admission WHO 
performance status and illness severity. This remained the case even 
after adding age as an additional co-variate in the regression model 
despite the small sample size.

When presented with hypothetical clinical case studies devoid, at least 
in theory, of non-clinical considerations, clinicians at the USA site stated 
they would first consider WLST significantly later than clinicians at the 

Table 1. Characteristics of the study patients, during the study period, in whom life-sustaining treatment was withdrawn
BWH (USA) JRH (UK) GSH (SA) KWT *

ICU beds per unit (n) 35 16 19 n/a
Admissions (n) 823 209 107 n/a
Deaths, n (%) of all patients admitted to ICU 107 (13) 27 (13) 20 (19) p=0.27
Deaths following WLST, n (%) of all ICU deaths 25 (23) 10 (37) 14 (70) p<0.001
Breakdown of patients who had WLST by ICU admission diagnosis

Respiratory failure
Trauma
Sepsis/multi-organ failure
Cardiac arrest
Liver failure
Renal failure 
Poisoning
Emergency surgery

28 20 21

p=0.006

4 10 43
28 20 21
24 20 0
8 0 0.0
0 0 14
8 0 0

0 30 0

Age (years), median (IQR)  74 (70 - 81) 67 (62 - 76) 33 (30 - 44) p<0.0001
Gender

Male
Female

10 7 10
p=0.9

15 3 4
Median pre-admission WHO performance status, n (IQR) 1 (1 - 2) 1 (1 -2) 2 (1 - 3) p=0.7
Median SOFA score 24 hours prior to decision to withdraw, n (IQR) 8 (6 - 11) 13 (8 - 16) 12 (11 - 15) p=0.006
Median LOS (days) prior to decision to withdraw, n (IQR) 8 (6 - 11) 3 (2 - 4) 3 (2 - 4) p=0.0001

ICU = intensive care unit; BWH = Brigham and Women’s Hospital; JRH = John Radcliffe Hospital; GSH = Groote Schuur Hospital; SA = South Africa; KWT = Kruskallis-Wallis test; 
WLST = withdrawal of life-sustaining treatment; IQR = interquartile range; SOFA = Sequential Organ Failure Assessment; LOS = length of stay. 
*Kruskal-Wallis H test (KWT) was used to compare any overall differences between the three sites.

Table 2. Differences in hypothetical decision to admit to ICU and timing of decision to WLST between study sites

Case study*
Clinicians who would admit the patient to ICU, n (%)†     Number of days in ICU prior to decision to WLST, median (IQR)†

USA (n=10) UK (n=7) SA (n=6) USA UK SA
1 10 (100) 7 (100) 3 (50)‡ 8 (6 - 9) 4 (3 - 5)§ 4 (3 - 5)
2 10 (100) 7 (100) 1 (17)‡ 5 (4 - 7) 2 (1 - 3)§ 3 (3 - 3)
3 10 (100) 7 (100) 14 (83) 6 (4 - 9) 4 (4 - 5)§ 3 (2 - 4)§

ICU = intensive care unit; WLST = withdrawal of life-sustaining treatment; SA = South Africa.
*Case study 1: sepsis from lower respiratory tract infection; Case study 2: out-of-hospital cardiac arrest; Case study 3: perforated diverticular disease.
†Statistical significance was defined as p<0.0167, for both comparisons, due to Bonferroni correction for multiple pairwise comparisons. 
‡Represents statistical significance v. USA as reference population (for % of clinicians who would admit the patient to ICU).  
§Represents statistical significance v. USA as reference population (for median length of stay prior to decision to WLST).
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UK and SA sites. This could suggest that differences in clinical decision-
making explain the observed increased length of ICU stay prior to 
WLST in the USA site. 

However, if the observed differences in LOS before decision to WLST 
are the result of differences in clinical decision-making alone, it is difficult 
to explain why the SA cohort with patients who were younger and had 
less physiological derangement than, for example the UK cohort, had 
a higher proportion of WLST decisions. It is worth noting that as data 
collection took place over the festive period in SA, there was a significant 
over-representation of trauma-related ICU admissions in the patients 
whose life-sustaining treatment was withdrawn. This likely explains the 
significantly younger cohort of patients compared with the other sites. 
Further, although the peak SOFA score for SA patients may have occurred 
earlier in the admission and, therefore, might not have been captured, it is 
also possible that our observation reflects the challenging societal, cultural 
and political climate in SA and the inextricable link between clinical and 
non-clinical factors. This hypothesis is supported by the much higher 
proportion of all deaths during the study period preceded by WLST in the 
SA centre compared with the other centres.

There are significant cultural, societal, religious and economic 
differences between the three sites studied. SA is a culturally and 
economically diverse country suffering from the epidemics of HIV/
AIDS and trauma. Most of the population is served by the state-
run public health system, which is resource-constrained and has 
proportionally few ICU beds.[6] The prospect of regaining functional 
independence is thought to be a particularly important outcome in 
SA, as long-term care facilities are minimal and there is limited long-
term government support.[7] Distributive justice takes on particular 
importance in this highly resource-constrained setting.[8] There are ~25 
ICU beds per 100 000 people in the USA v. 5 ICU beds per 100 000 in 
the UK and 2 public ICU beds per 100  000 people in SA.[9] Spending 
on intensive care makes up nearly 1% of GDP in the USA,[10] whereas it 
accounts for less than 0.1% of GDP in the UK.[11] 

The significant differences in availability of ICU beds across countries 
may explain our finding from the hypothetical case interviews that 
admission decisions vary between countries. For instance, fewer SA 
respondents to our case studies would have admitted these hypothetical 
patients to the ICU in the first instance. Although our study did not 
seek to investigate differences in admission practice between centres in 
different countries, this is an area of possible future work. 

The relative dearth of ICU beds in the UK and SA compared with 
the USA also likely explains previous findings showing that patients 
admitted to ICUs in the UK and SA have more physiologic derangements 
than in the USA.[12] We might expect doctors in healthcare systems with 
fewer ICU beds to make proportionately more decisions to WLST. 
Indeed, in our study, the SA site made proportionally more withdrawal 
decisions than did the other sites. The USA site made fewer withdrawal 
decisions than did the UK site, consistent with having a greater number 
of available ICU beds and with having lower illness severity 24 hours 
prior to decision to WLST. Perhaps the relatively low SOFA scores 24 
hours prior to withdrawal in the USA population reflects these decisions 
being made later on during a patient’s ICU admission, when severity of 
illness may be less than earlier on in a patient’s admission, which is when 
withdrawals occurred in the UK and SA sites. Additionally, perhaps 
because there are proportionately more critical care beds in the USA, 
the threshold for being admitted to ICU is lower and, therefore, patients’ 
illness severity scores even at time of WLST are lower than in the other 
centres. This assertion is supported by a large retrospective cohort study 

of 172 785 ICU admissions showing that patients admitted to ICUs in 
the USA have a significantly lower illness severity score than patients 
admitted to UK ICUs.[13]

Our finding that decisions to WLST are made at different times 
during patients’ ICU stay in different countries, e.g. between USA and 
UK, is in accordance with previously published data. In the ETHICUS 
study, decisions to limit life-sustaining therapy were made several 
days later in southern European countries than in northern or central 
European countries.[1] The authors put forward several reasons as to 
why this might be the case, including different religions and cultures, 
different physician values and practices, difference in case mix, and 
ongoing evolution of end-of-life practices occurring at different rates 
and to different degrees among various countries.[1] It is surprising 
that in our study, unlike in a previous study,[14] there was no significant 
difference between the timing of decisions to withdraw life-sustaining 
treatment between the UK and SA centres, particularly given the great 
pressure on critical care resources in SA. While pressures do exist in the 
UK, they are nevertheless less intense than in SA, with a significantly 
lower density of ICU beds. Our finding of no difference in LOS prior to 
WLST in the UK and SA centres likely represents the small sample size 
of this study but may also suggest limited importance of ‘non-clinical’ 
factors in the timing of decisions. That is to say, if scarcity of resources 
was an important factor in the timing of decisions to WLST, one would 
expect there to be a difference between the LOS in the UK and SA, 
where resources are even scarcer. 

There is, of course, a difficulty in separating ‘non-clinical’ from 
‘clinical’ factors since physicians’ practice patterns are likely heavily 
shaped by cultural factors, both specific to medicine and more broadly. 
A patient’s level of ‘illness’ is therefore a matter of perception, driven 
in part by non-clinical factors. Consequently, despite the methodology 
used in this study explicitly attempting to discern the relative importance 
of clinical and non-clinical factors in explaining decision-making, it is 
not possible to disentangle the two issues fully. 

Furthermore, there is likely to be variability around decisions to 
WLST even within the same ICU let alone across different ICUs. Our 
data provide some evidence for this. For instance, the time range 
in which US clinicians would first consider WLST in each of the 
hypothetical case studies was as great as five days. Significant intra-ICU 
variability may reduce the validity of inter-ICU comparisons.

Study limitations
The sites included in the study represent a convenience sample and were 
not selected at random. The sites are not representative of all hospitals 
in their associated countries and it is difficult to exclude selection bias. 
While the hospitals represent major academic centres in large cities in 
the USA, UK and SA, previous work has identified significant variations 
in practice within borders.[15] In order to make stronger comparisons 
between the three countries in the study, it would be advantageous to 
include multiple sites in each country, representing not only academic 
centres but also rural/district hospitals. Furthermore, the investigators 
were not blinded to study site when collecting and analysing data. This 
is another potential source of bias. 

The study is further limited by its small sample size and the short 
time period for data collection in each centre. Furthermore, as data were 
collected at different time points, it is not possible to exclude seasonal 
variation in ICU admissions as a possible confounding factor. Indeed, 
43% of the patients who had WLST in the SA site were trauma patients. 
Ideally, future studies would collect data over a longer period of time and 
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therefore have a larger sample size. It would also have been informative 
to collect data from all centres on admission illness severity scores as 
well as severity scores 24 hrs prior to WLST.

In future, it may be helpful to present cases where a centre has decided 
to WLST to the other study centres to ascertain whether a decision 
to WLST would have been made at the same time or not across the 
different units. It may also be helpful to survey a large number of ICU 
clinicians working in different geographies about their perception of the 
influence of various clinical and non-clinical factors on the timing of 
decisions to WLST.

Conclusion
Decisions to WLST in adult ICUs are necessarily complex and are 
likely impacted by factors related to the patient being treated as well as 
to the person treating them and the healthcare system and society of 
which they are both a part. In this small study, we have demonstrated 
geographic variation in the proportion of patients whose life-sustaining 
treatment is withdrawn, and the timing of those decisions in two of the 
three centres. It is interesting that the LOS prior to WLST in the SA and 
UK sites was similar despite there being significant differences between 
the two countries. We have also identified differences in hypothetical 
clinical decision-making between clinicians at the study centres, which 
might help to explain the variation in practice. 

Overall, while this was a non-blinded and non-randomised study 
and, therefore, should be used to generate hypotheses rather than test 
them, this is the first study that attempts to explore fully how differences 
in clinical factors may impact difficult WLST decisions. Further work 
should be carried out to investigate the influence of clinical and non-
clinical factors on decision-making.
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