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Abstract

Original Article

IntroductIon

With a globally aging population and changes in societal 
attitudes which places a greater emphasis on patient 
autonomy, the practice of end-of-life (EOL) care in the 
dying patient is poised for alterations. More frequently 
than not, the patient himself would not have indicated to 
his family any thoughts of how he envisions his life to 
end. This difficult decision is then left to the surrogate 
decision-maker. In an Asian society, talking about death is 
often regarded as taboo and frowned upon. Fortunately, this 
mindset is gradually changing, with the increased awareness 
of Advanced Medical Directives (AMDs) and legal power of 
attorneys. Singapore ranks 12th in the 2015 Quality of Death 
index, suggesting that as a nation, the manner of dying is 
important to us.[1]

The process of dying is usually a drawn-out process which 
frequently necessitates complex treatments. This results in 
increased health-care economics and stresses the health-care 
system. EOL care practices are greatly influenced by cultural, 
organizational, and religious differences.[2-6] Singapore is a 
multiracial and cultural society and as such, these practices 
may vary widely with the different subset of patients we 
deal with. To determine if this is true, we performed a 
retrospective cohort study to describe the practice of EOL 
care in patients dying in a Singapore Surgical ICU (SICU). 
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It is believed that this data will help to guide and improve 
end-of-life care in the intensive care setting by helping 
clinicians develop an EOL care model relevant to local 
values and practice in Singapore, so as to deliver rational 
and cost-effective critical care.

Methods

Study design
The study was performed in the SICU of a tertiary public 
hospital (Singapore General Hospital) in Singapore. The 
SICU comprises a 10-bed unit in which all surgical patients 
with the exception of neurosurgical and cardiothoracic 
patients were warded in. The study center follows a closed 
model of care, led by a full-time intensivist Anesthesiologist. 
There is an on-duty specialist registrar at all times, and the 
nursing ratio was 1:1–2. The surgical critical care population 
was chosen as it represents a unique situation where the 
surgeons are frequently involved in the EOL process. Surgical 
“buy-in” is a concept described where surgeons discuss with 
high-risk patients their commitment to postoperative care 
before surgery. This can sometimes interfere with their care 
in the ICU as there may be differences in care goals with 
the intensivists.[7]

In our ICU, all admissions have to be approved either by the 
intensivist or on-duty specialist registrar. New admissions 
are cared for as for full active resuscitation until an EOL care 
decision was made by the intensivist and/or in conjunction 
with the family.

Ethics approval was obtained by the Local Ethics Committee. 
The requirement for informed consent was waived as no 
interventions or procedures were performed on patients.

Inclusion and exclusion criteria
All patients aged 21 and above admitted to the SICU, 
Singapore General Hospital, Singapore from July 2011 to 
March 2012, and who passed away in the ICU or within 7 days 
of discharge from the ICU, were included in the study. We 
chose to follow patients up to 7 days of discharge from the 
ICU as patients on conservative measures may be transferred 
out and pass away in the general ward after the EOL decisions 
are made.

Patients were excluded if they were <21 years old or had 
missing case notes.

Definitions
In our ICU, we usually classify our goals of care as per the 
following:
• Active management includes full resuscitation with or 

without cardiopulmonary resuscitation (CPR)
 •  “Full with CPR”: all interventions required to 

sustain life including the use of CPR, vasopressors, 
antibiotics, ventilation, and renal replacement 
therapy will be provided to the patient

 •  “Full except CPR”: as for “full with CPR” but CPR 
will not be administered

• Conservative management includes withdrawal and 
nonescalation of therapy

 •  “Nonescalation/Withholding”: to avoid initiation 
of new therapy or escalation of existing treatment 
currently prescribed. CPR will not be performed

 •  “Withdrawal”: to stop all life-sustaining interventions 
that are being performed, but treatment aimed at 
palliation is allowed to continue.

The reasons for the above goals of care are divided into:
• “Certain death”: where death is imminent regardless of 

medical therapy administered
• “Medical futility”: deemed by the attending clinician to 

be when the patient does not have a realistic chance of 
response and may be applicable even when death is not 
imminent.

Data collection methods
Patients were identified from the SICU admission book and 
data were extracted from case sheets and electronic data by 
the investigators.

Baseline demographics including age, gender, race, religion, 
premorbid status, ICU length of stay, origin of admission (elective/
emergency surgery, general ward, and emergency department) 
and systems-based chronic diseases were collected.

We obtained data about the type of ICU care provided to the 
patient (use of inotropes, presence of tracheostomy, administration 
of total parenteral nutrition (TPN), ventilator-assisted 
ventilation, use of renal replacement therapy, and transfusion 
of blood products) during the course of the patient’s ICU stay 
as well as the care provided at the time of death.

Documented discussions with the patient and/or surrogate were 
recorded and information with regard to who the surrogate 
decision-maker was, which member(s) of the ICU team were 
involved, the mental capacity of the patient, presence of an 
AMD, patient’s verbalized EOL care goals (if any), treatment 
goals, and their reasons were included in this study.

Statistical analysis
Statistical analysis was performed using IBM SPSS version 23 
(Armonk, NY: IBM Corp). Patients were divided into active 
and conservative groups for subgroup analysis. Those in the 
active group included patients who were managed as for full 
with CPR and full except CPR while those in the conservative 
group included those who were managed as for nonescalation/
withholding and withdrawal. Comparisons of categorical 
data and proportion were performed using the Chi-squared 
or Fisher’s Exact Test when appropriate. Parametric 
continuous variables were compared using the Student’s t-test. 
Nonparametric variables were compared using the Wilcoxon 
rank– sum test. Missing data were excluded from the analysis.

results

Patient characteristics
Four hundred and seventy-three patients were admitted to the ICU 
during the study period. Out of this, 53 patients were recruited in 
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Table 1: Baseline demographics of patients

Primary cohort (n=53) EOL management P

Active (n=15) Conservative (n=38)
Age (mean±SD), year 67.2±11.1 67.9±10.4 66.9±11.5 0.78
Male, n (%) 24 (45.3) 6 (40) 18 (47.3) 0.76
Race, n (%)

Chinese 41 (77.4) 13 (86.7) 28 (73.7) 0.44
Malay 6 (11.3) 2 (13.3) 4 (10.5)
Indian 1 (1.9) 0 1 (2.6)
Others 5 (9.4) 0 5 (13.2)

Religion, n (%)
Free thinker 6 (11.3) 3 (21.4) 3 (8.6) 0.86
Christian 8 (15.1) 2 (14.3) 6 (17.1)
Taoism 5 (9.4) 1 (7.1) 4 (11.4)
Buddhism 23 (43.3) 7 (50) 16 (45.7)
Hindu 1 (1.9) 0 1 (2.9)
Islam 5 (9.4) 1 (7.1) 4 (11.4)
Others 1 (1.9) 0 1 (2.9)
Missing data 4 (7.5)

Marital status, n (%)
Single 3 (5.7) 0 3 (8.6) 0.64
Married 29 (54.7) 9 (60) 20 (57.1)
Widowed 16 (30.2) 5 (33.3) 11 (31.4)
Divorced 2 (3.8) 1 (6.7) 1 (2.9)
Missing data 3 (5.7)

Private paying status, n (%) 11 (20.1) 2 (13.3) 9 (23.7) 0.48
Premorbid location, n (%)

Home 40 (90.1) 14 (100) 34 (94.4) 0.67
Chronic care 0 0 0
Acute care 1 (1.9) 0 1 (2.8)
Stepdown 1 (1.9) 0 1 (2.8)
Missing data 3 (5.7)

Premorbid living condition (if home), n (%) 40 (83.3) 11 (84.6) 29 (90.6)
Family 3 (6.3) 1 (7.7) 2 (6.3) 0.40
Friend 1 (2.1) 1 (7.7) 0
Alone 1 (2.1) 0 1 (3.1)
Caregiver 3 (6.3)
Missing data

Premorbid functional status, n (%)
Independent 36 (67.9) 12 (85.7) 24 (64.9) 0.16
Partial 13 (24.5) 1 (7.1) 12 (32.4)
Dependent 2 (3.8) 1 (7.1) 1 (2.7)
Missing data 2 (3.8)

Primary team, n (%)
General surgery 45 (84.9) 9 (64.3) 20 (55.6) 0.56

Colorectal 8 (15.1) 2 (14.3) 6 (16.7)
Vascular 8 (15.1) 3 (21.4) 5 (13.9)

Orthopedics 4 (7.5) 0 4 (11.1)
ENT 2 (3.8) 0 2 (5.6)
Obstetrics/gynecology/plastics 02 (3.8) 0 0
Missing data

Source of admission, n (%)
Emergency department 4 (7.5) 1 (7.1) 3 (8.3) 0.57
Ward 30 (56.6) 10 (71.4) 20 (55.6)
Emergency postoperative 16 (30.2) 3 (21.4) 13 (36.1)

Contd...
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this study with a mean age of 67.2 ± 11.1 years with the baseline 
demographics shown in Table 1. Forty-one patients (77.4%) were 
Chinese with Buddhism the most common religion followed 
by Christianity. Most patients were independent (36 patients, 
67.9%), living at home (40 patients, 90.1%) with their 
families (40 patients, 83.3%). The main spokesperson decreed 
at admission was their child (30 patients, 56.6%) and their 
spouse (15 patients, 28.3%). There was no difference in baseline 
characteristics between those who had active management and 
those who were treated conservatively.

Forty-five patients (84.9%) of patients belonged to the general 
surgery discipline, and most admissions were directly from 
the ward (30 patients, 56.6%) and the emergency operating 
theater (16 patients, 30.2%). The comorbidities of the 
patients are listed in Table 2, and there was no difference in 
comorbidities in both groups. The number of ICU admissions 
and before ICU admission CPR did not affect if patients 
subsequently received active or conservative care. During their 
ICU stay, 51 patients (96.2%) received mechanical ventilation; 
45 patients (84.9%) inotropic support; and 30 patients (56.6%) 
transfusion of blood products. The death occurred in the ICU 
in 50 patients (94.3%). The median length of stay to death in 
the ICU was 2 days (IQR 1–7). Patients who were in the active 
group were more likely to have a significantly shorter length of 
ICU stay and a higher likelihood of them requiring a coroner’s 
inquiry compared to those in the conservative group.

Frequency and types of end-of-life decisions
In our study, end-of-life discussions were held in 43 patients 
(81.1%) [Table 2]. Most discussions were held within the 

ICU itself with a median number of 1 (IQR 1–2), compared 
to before and after ICU admission where the median falls 
to 0. None of the patients studied had an AMD in effect. 
The surrogate decision-maker of the family was often 
a group decision (12 patients, 27.9%) followed by the 
child (11 patients, 25.6%) and an unclear family nominated 
member (9 patients, 20.9%). In these discussions, the intensivist 
was frequently involved (39 patients, 90.7%) although 
involvement by the primary team doctors was surprisingly 
low at 41.9% (18 patients), nursing at 14.0% (6 patients), 
and the patient at 4.7% (4 patients). Only 2 patients were 
documented to have preservation of their mental capacity in 
the ICU. Mental capacity was determined by the intensivist and 
involved the patient being lucid and able to retain information 
and communicate their thoughts. There was no difference 
in who the surrogate decision-maker was in both groups. 
Patients’ race and religion did not affect their EOL management 
[Figures 1 and 2]. Patients who had expressed their preference 
for EOL care were respected for it, and all belonged to the 
conservative group.

In 88.4% of cases (38/43 patients), the discussed EOL 
plan mirrored the actual plan. Among the study cohort, 
38 patients (71.7%) were deemed for nonescalation of care or 
withdrawal due to imminent death (19 patients, 51.4%), medical 
futility with minimal response to maximal care (10 patients, 
27%), and the presence of underlying malignancy (8 patients, 
21.6%) [Table 3]. The decision for conservative therapy due 
to imminent death often occurs later during the patient’s ICU 
stay as the disease progresses and the patient’s status becomes 
more distinct. This is because critically ill patients are admitted 

Table 1: Contd...

Primary cohort (n=53) EOL management P

Active (n=15) Conservative (n=38)
Elective postoperative/intrahospital transfer 0 0 0 0.57
Missing data 3 (5.7)

Comorbidities, n (%)
Neurology 10 (18.9) 2 (13.3) 8 (21.1) 0.71
Cardiovascular 40 (75.5) 10 (66.7) 30 (78.9) 0.48
Respiratory 3 (5.7) 0 3 (7.9) 0.55
Hepatic 1 (1.9) 1 (6.7) 0 0.28
Renal 13 (24.5) 5 (33.3) 8 (21.1) 0.48
Hematology 4 (7.5) 0 4 (10.5) 0.57
Oncology 20 (37.7) 4 (26.7) 16 (42.1) 0.36
Greater than with metastasis 8 (15.1) 1 (6.7) 7 (18.4) 0.42
Endocrinology 32 (60.4) 11 (73.3) 21 (55.3) 0.35

Number of ICU admissions, n (%)
None 42 (79.2) 10 (66.7) 32 (84.2) 0.21
1 10 (18.9) 5 (33.3) 5 (13.2)
≥2 1 (1.9) 0 1 (2.6)

Collapse requiring CPR prior to admission, n (%) 11 (20.8) 4 (26.7) 7 (18.4) 0.71
Days of ICU stay, median (IQR) 2 (1-7) 1 (1-2) 3 (2-7) 0.024
Mortality in ICU, n (%) 50 (94.3) 15 (100) 35 (92.1) 0.55
Coroner’s case, n (%) 30 (56.6) 11 (84.6) 19 (54.3) 0.092
EOL: End-of-life, SD: Standard deviation, ENT: Ear-nose-throat, ICU: Intensive Care Unit, CPR: Cardiopulmonary resuscitation, IQR: Interquartile range
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in the early stages for resuscitation and may later deteriorate 
and be determined to likely perish despite maximal medical 
treatment.

At the time of death, 50 patients (94.3%) were given intravenous 
fluids/TPN/tube feeding, 69.8% (37 patients) remained on 
ventilator support, 62.3% (33 patients) on inotropes, and 
52.8% (28 patients) on sedatives [Table 4]. Patients who 
were placed on active EOL management were more likely 
to receive at the time of death inotropes, CPR, sedation, and 
ventilator-assisted ventilation although communication with 
the family was significantly poorer.

dIscussIon

In this single-center, single ICU retrospective study, we found 
that 71.7% of patients dying in the SICU were confined to 
either treatment withdrawal (32.1%) or withhold (39.6%). 
There did not appear to be any significant difference in EOL 
management among different religions or races.

While patient autonomy is well established in Western society, 
its role in the Asian context is complicated. Singapore law[8] 
believes in the “individual autonomy” model whereby patients 
themselves have the right to know about their conditions and 
make their own decisions. However locally, families (especially 
of elderly patients) expect to be the first to know, and they will 
subsequently decide how much information to disclose to the 
patient.[9,10] While this generally stems from good intentions, in 
the case of EOL care, collective decision-making by the family 
may not always be in concordance to the patient’s true wishes. 
It is startling to know that one-third of surrogates’ decisions run 
discordant to patients’ wishes[11] and up to 60% of physicians 
would overrule incompetent patients’ previously documented 
wishes.[12] The strong emphasis of filial piety based on the 
practice of Confucianism may also make it difficult for families 
to decide to withdraw or withhold therapy for the patient.

One way to mitigate this is the role of advance care 
planning (ACP) and the AMD. ACP is held in conjunction 

Table 2: Details of end-of-life discussion conducted

Primary cohort 
(n=43)

Actual treatment P

Active (n=5) Conservative (n=38)
Average number of discussion held, median (IQR)

Before ICU admission 0 (0-1) 1 (0-2) 0 0.24
In ICU 1 (1-2) 1 (1) 1 (1-2) 0.50
After discharge from ICU 0 0 0 0.55

Time from admission to first EOL discussion in the ICU, median days (IQR) 1 (0-2.75) 0 (0-1) 1 (0-3) 0.33
Presence of AMD, n (%) 0
Surrogate decision maker, n (%)

Patient 2 (4.7) 0 2 (5.3) 0.88
Family nominated, spouse 6 (14.0) 0 6 (15.8)
Family nominated, child 11 (25.6) 2 (40) 9 (23.7)
Family nominated, sibling 1 (2.3) 0 1 (2.6)
Family nominated, relative 1 (2.3) 0 1 (2.6)
Family group decision 12 (27.9) 1 (20) 11 (28.9)
Family nominated but unclear 9 (20.9) 2 (40) 7 (18.4)
Unclear 1 (2.3) 0 1 (2.6)
Legal power of attorney/court appointed/parent/friend 0 0 0

Parties present, n (%)
Patient 4 (9.3) 0 4 (10.5) 1
Primary doctor 18 (41.9) 1 (20) 17 (44.7) 0.38
Surrogate 41 (95.3) 5 (100) 36 (94.7) 1
Intensivist 39 (90.7) 5 (100) 34 (89.5) 1
Nurse 6 (14.0) 1 (20) 5 (13.2) 0.55

Patient’s preference known, n (%)
Before ICU 5 (11.6) 0 5 (13.2) 1
In ICU 4 (9.3) 0 4 (10.5) 1

ICU: Intensive Care Unit, IQR: Interquartile range, EOL: End-of-life, AMD: Advanced medical directive

Table 3: Reasons for conservative management

Conservative EOL 
management (n=38)

Reason for conservative management, n (%)
Certain death 19 (51.4)
Medical futility 10 (27)
Comorbidities 1 (2.7)
Malignancy 8 (21.6)
Age 1 (2.7)
Poor quality of life 3 (8.1)
Surrogate initiated 3 (8.1)
Patient initiated 3 (8.1)

EOL: End-of-life
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with the patient, caregivers, family members, medical team, 
to enable the patient to make informed decisions on his future 
health care, should he losses the ability to participate in 
these therapy decisions.[13] This has been shown to improve 
patients’ quality of life at the end, as well as patients and 
their families’ satisfaction as they have less stress, anxiety, 
and depression.[14] Detering et al.[14] in his prospective, 
randomized controlled trial also found that patients were 
not only interested in ACP, but they expected their medical 
team to initiate discussions. The AMD is a legally binding 
document that can be signed by any person aged 21 years and 
above with mental capacity. It acts to inform the medical team 
of the person’s wish to avoid any life-sustaining therapy in 
situations where death is imminent. Unfortunately, population 
awareness and uptake of the AMD and ACP appears to be 
low,[15-17] with only 37.9% expressing knowledge of the 
AMD, and 0.4% actually signing the form.[18] While the AMD 
ensures that patients receive the care they prefer during their 
EOL phase, studies have failed to show that AMDs improve 
medical or EOL care.[19-21] However, ACP use is associated 
with significant cost savings of 25%![22]

It is hence important to engage patients early, particularly if 
they are elderly, have disseminated oncological disease or 
severe end-organ dysfunction with regards to ACP. In our 
study, most of the EOL discussions were held during patients’ 
ICU stay (median 1 (IQR 1–2)) and only 4.7% of patients 
were involved in their final EOL care decision-making. 
While this could be contributed by the fact that patient 
admitted to the ICU are critically ill, often sedated, and 
therefore unable to participate actively in their own care, 
this value is similar to another local study published in 2011 
which shows that the general ward patient involvement in 
EOL care was at a dismal 6.2%.[17] Could this be due to the 
paternalistic approach in the Asian community? In contrast, 
Foo et al. found that in Singapore, 80% of the elderly would 
actually like to play an active role in their EOL decisions.[11] 
While there is no doubt the significance of patients’ wishes 
and/or their families’ and surrogates’ on EOL care, a large 
Asian study showed that only 43.9% of intensivists were 
comfortable holding a discussion on EOL care.[23] Perhaps, 
the limitation, therefore, lies in the varying practices of 
the intensivists. Hence, this emphasizes a greater need for 
clinicians to gain skills in such discussions so that these 

Table 4: Details of therapy received at the time of death

Primary cohort (n=53) EOL management P

Active (n=15) Conservative (n=38)
Therapy received at time of death, n (%)

Inotropes 33 (62.3) 15 (100) 18 (47.4) <0.01
Renal replacement therapy 4 (7.5) 2 (13.3) 2 (5.3) 0.57
Tube feeding 10 (18.9) 1 (6.7) 9 (23.7) 0.25
CPR 7 (13.2) 7 (46.7) 0 <0.01
Sedation 28 (52.8) 4 (26.7) 24 (63.2) 0.031
Ventilator assisted ventilation 37 (69.8) 14 (93.3) 23 (60.5) 0.022
Total parenteral nutrition 3 (5.7) 0 3 (7.9) 0.55
Fluids 42 (79.2) 14 (93.3) 28 (73.7) 0.15
Antibiotics 38 (71.7) 12 (80) 26 (68.4) 0.51

Communication to family, n (%) 45 (84.9) 8 (53.3) 37 (97.4) <0.01
CPR: Cardiopulmonary resuscitation, EOL: End-of-life

Figure 1: Distribution of patients of religion to end‑of‑life management 
plan.

Figure 2: Distribution of race to end‑of‑life management plan.
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discussions can be conducted with their patients earlier while 
they still have adequate mental capacity.

Religion is believed to play a huge role in how patients view 
death. In a multiracial and religious society like ours, we have 
to take this in consideration during EOL discussions. For the 
Chinese, death is a taboo subject and any discussion about it is 
believed to be associated with bad luck.[24] In contrast, Muslims 
tend be more accepting of death and see death as predetermined 
and is a gateway to the afterlife.[25] In Taoism, death is also 
seen as a continuum of life and is often described as “a release 
from the body” and is accepted as a part of life.[26] Similarly, 
Buddhists believe in samsara which is a cycle of death and 
rebirth.[27] To them, life ceases to exist when the good karma 
accumulated from the previous life has been fully utilized. 
Besides religion of our patients, studies have also shown that 
the religion of the physicians may affect EOL decisions. The 
ETHICUS study found that Muslim physicians were more 
likely to withhold rather than to withdraw treatment.[3,4] Our 
study, however, failed to detect a significant difference between 
EOL management for both groups.

One-third of the patients in the conservative EOL care group 
were partially dependent or dependent on others for their daily 
function. This is congruent with the systematic review done by 
Frost which identified factors for a more conservative approach 
on EOL care to be more advance age, systemic illness, and 
limited functional status.[28] The decision for this could be 
because these patients are likely to have poor quality of life 
even after recovery from the critical illness, the potential for 
a prolonged hospitalization stay and rehabilitation period and 
the increased burden on the family to care for such patients.

Patients who received conservative EOL care tended to have 
better communication with the medical team and a longer 
length of stay. The median time from admission to first EOL 
discussion was 0 (IQR 0–1) versus 1 (IQR 0–3) days for the 
active versus conservative group. This could be attributed to 
the fact that the prognosis of these patients may not have been 
obvious from admission, and more time was required before 
an EOL discussion and decision was made. Therefore, this 
allowed the ICU team greater time to build rapport with the 
family before broaching the topic of conservative EOL care. 
Unfortunately, all patients who received a tracheostomy also 
belonged to the conservative group. This is likely due to the 
fact that patients for conservative EOL care tended to stay in 
the ICU for a longer period, hence, necessitating this invasive 
procedure. It is possible that an earlier EOL discussion with the 
inclusion of the use of invasive therapy may help to reduce an 
unnecessary procedure and also health-care costs.

Limitations
While this is the first known study on the practice of end-of-life 
care in patients dying in the ICU in Singapore, it is limited by 
its small sample size and the fact that this is a single center, 
single unit ICU study. This affects the ability of the study to 
be extrapolated to other patient populations such as medical, 
neurosurgical, and cardiothoracic critically ill patients. In 

addition, APACHE scores were not collected, so we are unable 
to determine how severely ill our patients are compared to other 
international studies. Further studies with larger sample size 
in multicentered centers will help to expand on our findings.

conclusIon

In summary, conservative EOL care decisions are made more 
than 2/3 of the time in the ICU with high congruence between 
the discussed decision and actual plan in place. In addition, 
there does not appear to be any significant differences in age, 
comorbidities or whom the surrogate-decision-maker is on 
patients’ EOL care. An improved ACP may help to guide 
patients on their preference for EOL care which may hence 
result in improved patient and family satisfaction.
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