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ORIGINAL ARTICLE

Effects of opioids and sedatives on survival in an Australian
inpatient palliative care population
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Division of Palliative Care, Newcastle Mater Misericordiae Hospital, Waratah and Faculty of Health, University of
Newcastle, Callaghan, New South Wales, Australia

Abstract
Aims: To assess whether opioid and sedative medication
use affects survival (from hospice admission to death)
of patients in an Australian inpatient palliative care
unit.
Background: Retrospective audit. Newcastle Mercy Hospice
– a tertiary referral palliative care unit. All patients who
died in the hospice between 1 February and 31 December 2000.
Methods: Length of survival from hospice admission to
death, and the median and mean doses of opioids and sedatives used in the last 24 h of life. Comparison of these
with published studies outside of Australia.
Results: In this study, the use of opioids, benzodiazepines and haloperidol did not have an association
with shortened survival and the only statistical significant finding was an increased survival in patients who
were on 300 mg/day or more of oral morphine equiva-

lent (OME). The proportion of patients requiring
greater than or equal to 300 mg OME/day (at 28%)
was higher than published studies, but the mean dose
of 371 mg OME/day was within the range of other
studies. The proportion of patients receiving sedatives
(94%) was higher than other studies, but the median
dose of parenteral midazolam equivalent of 12.5 mg
per 24 h was lower than other studies from outside
Australia.
Conclusions: There was no association between the doses
of opioids and sedatives on the last day of life and
survival (from hospice admission to death) in this population of palliative care patients. (Intern Med J 2005; 35:
512–517)

INTRODUCTION

more recently developed by others.6 The conditions of
this principle that must be met in relation to medical
treatment are:7–9
• The treatment must have potential beneficial and
harmful effects
• The clinician intends the beneficial effect (relief of
symptoms), but the foreseen harmful effect (hastening death) may be unavoidable
• The harmful effect (death) is not necessary to achieve
the beneficial effect (relief of symptoms)
• The beneficial effect must outweigh the harmful effect
(i.e. the relief of suffering is a compelling reason to
justify the risk of the harmful effect)
Questioning of the use of this ethical principle has
occurred, based on a clinician’s intentions.10 However,
more recent studies have looked at the question of
whether the idea of hastened death with opioid/sedative
use is clinically correct.
There have been previous studies from Japan,11
England12 and Israel13 that have looked at opioid use
and survival from time of admission to a hospital or
palliative care unit to death. None has shown that
opioid usage influences survival. All have had a different
methodology, with some looking at different levels of
morphine use and survival. Others like Thorns and
Sykes have looked at the change in morphine dosage
and survival, based on the idea that the rate of change in

There is a perception in medicine and the wider community that symptom control in palliative care is associated
with the hastening of death. This seems mainly based on
the idea that morphine in particular, and more recently
sedative medications, relieves symptoms but leads to
a premature death. Some commentators have dubbed
this ‘slow euthanasia’,1 whilst others have been critical
of this term and thinking.2–4 The idea that symptom control may be associated with hastening death is a common
feature of codes of ethics of different medical organizations.
For example, the Australian Medical Association states
that terminally ill patients have the right ‘to receive treatment for pain and suffering, even when such therapy
may shorten a patient’s life’.5 This thinking is based on
the ethical concept of the principle of double-effect. This
so called double-effect reasoning has been initially attributed to Thomas Aquinas (in relation to self-defence) and
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dosage may be a more important factor than total dose.
They found that survival was not related to the rate of
increase in dose, and that a large increase in the dose
of opioids was not more likely to occur in the last 48 h
of a patient’s life.12
Studies have been performed in Japan,11 England,9,14
Germany,15 Italy16 and Taiwan17 looking at sedative use
and survival in terms of time from admission (to an outpatient palliative care programme or an inpatient facility)
till death. Again all have had a different methodology
and none has shown an influence of sedative use on
survival.
The use of sedatives as opposed to the practice of
sedation has been much talked about in the literature.
Midazolam and haloperidol are the most commonly
used sedative medications in palliative care.9 Benzodiazepines are used to treat anxiety, nausea and vomiting,
delirium, seizures, myoclonus and dyspnoea, whereas
haloperidol is most commonly used to treat delirium
(including terminal agitation), nausea and vomiting.18–20
The other use of sedative medications is as part of a
regime to treat symptoms that are refractory to standard
palliative treatments. Morita et al. have defined this as
‘the use of sedative medications to relieve intolerable and
refractory distress by the reduction in patient consciousness’.21 It is difficult in reviewing studies, looking at
sedative use, to define clearly and objectively whether
the use was as part of standard symptom control or as
part of treatment of refractory symptoms. This may be a
result of retrospective studies or that there is a continuum between the two. The other controversy about
sedative use has been the variation of doses used according to different countries. This was highlighted in a
multicentre international study looking at ‘sedation for
uncontrolled symptoms in terminally ill patients’.22 The
median dose of midazolam used varied between
15 mg/day (Israel and South Africa) to 52 mg/day in
Spain. The reasons for the variation are unclear but the
authors suggested differences in culture, truth-telling
and previous benzodiazepine exposure.
It is unclear where the practice of Australian palliative
care falls in the use of opioids and sedatives, and whether
their use has any effect on survival of terminally ill
patients. A small study has looked at 50 patients in
regards to dignity in dying, and found that 88% of
patients used benzodiazepines in the last 3 days of life
(total dosage of midazolam varied from 2.5 to 47 mg in
those last 3 days), 86% of patients used opioids with a
mean daily dose of 198.6 mg of oral morphine equivalent (OME)/day.23 However, that study did not look at
survival with regards to opioid and sedative use. Therefore, this present study was carried out with the aims of
recording the median dosage of opioids and sedatives
used in the last 24 h of life; examining whether there is
any effect on survival in the hospice according to different doses of opioids or sedatives; and to compare these
results to previously published international studies,
performed with a similar methodology.11,13
This present study was a retrospective review of use of
opioids and sedatives in the last 24 h of life. The retrospective nature of this review ensured that no bias was
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able to occur due to doctors knowing about the study
and possibly changing their practice. The patients were
in the Newcastle Mercy Hospice, a 20-bed freestanding
building on the same grounds as the Newcastle Mater
Misericordiae hospital. The hospital is the main cancer
referral centre for the Hunter region of New South
Wales. The Hunter region has a population of approximately 540 000 people. The Newcastle Mercy Hospice
is the inpatient unit of the Newcastle palliative care service. This is an integrated service consisting of inpatient
beds, community care and consultation service. A previous study has described the characteristics of patients on
the service and found the median survival was 54 days
(from the time of referral till death).24 Patients can be
referred to the inpatient hospice for admission if they
are on any of the Hunter Area palliative care services,
have the consent of their general practitioner or specialist, and fit the hospice criteria of admission for symptom
control, terminal care or respite. The medical practitioners who work in the hospice include three palliative care
specialists who rotate through the hospice, supported by
junior medical staff consisting of one registrar level and
one senior resident medical officer level during the time
of this study. Further after hours assistance is provided
by general practitioners who have a special interest in
palliative care.

METHODS
The medical record and medication charts of hospice
patients were reviewed for all deaths between 1 February
and 31 December 2000. During this period there were
545 admission to the hospice, with 232 deaths; medical
records could only be obtained for 229 patients. No
record was made of the intent of the use of sedative medication, as the intention was not clear from review of the
records – this study simply looked at the doses recorded
and the survival of the patient.
Opioid dosages were converted to their OME for
comparisons.25 Benzodiazepines were converted to
parenteral midazolam equivalent (PME) using parenteral
midazolam 5 mg = diazepam 5 mg, and following a published table.26
The patients were then split into groups according to
the respective PME and OME. Groupings chosen were
based on previous studies in this area. The first grouping
for PME was (≤10 mg, >10 mg) as determined by Sykes
and Thorns,27 and the second as defined by Morita et al.
was 0 (not used), 1 (0.5–29.5 mg PME/24 h) and 2
(≥30 mg PME/24 h).11 OME was stratified to: 0
(<120 mg OME/24 h), 1 (120–299.5 mg OME/24 h)
and 2 (≥300 mg OME/24 h).11,13
Using these groupings, the patients were compared for
length of stay in the hospice (admission to death). The
use of haloperidol was reviewed as well. Survival curves
were calculated by the Kaplan–Meier method, with the
log rank test used to compare groups. The P-values
found in the calculations are on the survival curves
(Figs 1,2). Statistical analysis was performed using
StatsDirect software (Version 2.3.8; StatsDirect Ltd,
Sale, UK).
Internal Medicine Journal 2005; 35: 512–517
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RESULTS

The most common diagnoses of patients who died
in the hospice were: lung (20%), colorectal (12%),
gastroesophageal (10%), prostate (9%) and breast (8%)
cancer.

Demographics
The median age of death was 72 years. The median
length of stay (admission till death) in the hospice was
8 days. The median time from referral, to the palliative care programmes, until death was 57 days in the
Newcastle service. The male : female ratio was 59:41
for the hospice.

Medications
Opioids were used most frequently, closely followed by
benzodiazepines, with haloperidol used at a much lower
frequency (Table 1).
Opioid doses were divided into three different groups
according to the previous study carried out by Morita
et al.11 (Table 2). Opioids administered were: codeine
(n = 1 patient), fentanyl (50), sufentanil (3), hydromorphone (1), morphine subcutaneous (184), oral
morphine (29), oxycodone (1) and pethidine (1).
Benzodiazepine doses were divided in two different
ways (Table 2). There was no significant difference
between these groups in relation to survival (P = 0.45,
log–rank test (Sykes categories) and P = 0.30, log–rank
test (Morita categories)).
Haloperidol usage is shown in Table 1. This was
divided simply according to non-used or any dose used.
There was no significant difference in survival between
these two groups (P = 0.90, log–rank test).
The survival curves according to the different categories are shown in Figures 1 and 2.
The only significant finding was with the OME and
the finding that those patients on ≥300 mg/day had a
longer survival time (from hospice admission to death),
compared to patients on 120–299 mg/day and those on
less than 120 mg/day (P = 0.01, log–rank test).
Tables 3 and 4 show a comparison of results of this
study to previously published international studies.

Figure 1 Survival plot: parenteral midazolam equivalent per
24 h.

DISCUSSION
This present study looked at the survival (from the time
of hospice admission to death) in patients on opioids and
sedatives in the last 24 h of life.
The use of opioids, benzodiazepines and haloperidol
did not have an association with shortened survival and
this is similar to other previous studies.11–17,27,28 The
only statistical significant finding was an increased
survival in patients who were on ≥300 mg/day OME.
The reasons why this group had a longer survival are
unclear from this study. The most likely reason is that
this group of patients represents a group of complex pain
syndromes and as a result was admitted to the hospice
earlier, needing higher doses of opioids to control their
symptoms. The other possibilities are that this group of

Figure 2 Survival plot: oral morphine equivalent per 24 h.

Table 1 Opioids and sedatives in the last 24 h

Opioids (OME)
Benzodiazepines (PME)
Haloperidol

Frequency
n (%)

Mean dose
(mg/24 h) (95%CI)

Median dose
(mg/24 h)

222 (97)
215 (94)
82 (36)

370.7 (287.4–454)
21.9 (18.2–25.6)
3.2 (2.9–4.3)

135
12.5
2.5

OME, oral morphine equivalent; PME, parenteral midazolam equivalent.
Internal Medicine Journal 2005; 35: 512–517

Range
(mg/24 h)
2–4710
1–250
0.2–15
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Table 2 Oral morphine equivalent and parenteral midazolam equivalent

OME/24 h
<120 mg
120–299 mg
>300 mg
PME/24 h
0 mg
>0 and <30 mg
≥30 mg
PME/24 h
≤10 mg
>10 mg

n (%)

Median survival
(days)

Mean survival
(95%CI) (days)

Range
(days)

106 (46)
60 (26)
63 (28)

7
8
16

11.4 (8.6–14.2)
12.7 (9.3–16)
18.3 (14–22.6)

0–91
1–69
0–103

14 (6)
163 (71)
52 (23)

7
8
11

11.9 (4.7–19.0)
12.9 (10.6–15.3)
16.6 (12.0–21.2)

1–49
0–91
1–103

108 (47)
121 (53)

8
9

13.0 (10.0–16.1)
14.3 (11.6–16.9)

0–91
0–103

OME, oral morphine equivalent; PME, parenteral midazolam equivalent.

Table 3 Comparative frequency of medication use
Frequency
(%)

Frequency
(Morita et al.)11
(%)

Frequency
(Sykes & Thorns)27
(%)

Frequency
(Thorns & Sykes)12
(%)

97
94
36

82
27
43

–
82
35

89
–
–

Opioids (OME)
Benzodiazepines (PME)
Haloperidol

OME, oral morphine equivalent; PME, parenteral midazolam equivalent; –, not applicable.

Table 4 Comparative median doses

Opioids (OME)
Benzodiazepines (PME)
Haloperidol

Median dose
(mg/24 h)

Median dose
(mg/24 h)
(Morita et al)11

Median dose
(mg/24 h)
(Thorns & Sykes)12

Median dose
(mg/24)
(Sykes & Thorns)27

135
12.5
2.5

40
10
3.8

79.2
–
–

–
23.0–52.5
–

OME, oral morphine equivalent; PME, parenteral midazolam equivalent; –, not applicable.

patients lived longer – directly as the result of higher
opioid dosage, or from better pain control as a result of
opioid use.
The proportion of patients requiring greater than or
equal to 300 mg OME/day was higher in this present
study (28%) than two previously published studies
(12.1%,13 7.7%11). However, the mean dose of 370.7 mg
OME/day is within the range of other studies of
morphine use before death, i.e. 167 mg to 1977 mg
OME/day.12,23,28–32 Whilst the median doses are shown
in Table 4, mean doses are more commonly reported in
published studies. Again these patients probably represent a group of complex pain syndromes for which
patients are commonly admitted to our inpatient unit.
The hospice is the only tertiary referral palliative care

unit for a large population and large area in New South
Wales, and as such is the likely place where the most
complex symptomatology is seen amongst mainly
oncological patients. This service also has a comprehensive community component and this means that patients
are not generally admitted to the hospice unless their
symptoms are difficult or complex.
The proportion of patients receiving sedatives (94%)
is higher than the 1–88% found in a recent review of
sedative use at the end of life.9 Interestingly, the study
where 88% of patients used benzodiazepines was also
carried out in Australia.23 The median dose of PME
of 12.5 mg per 24 h is lower than most previously
published studies (15–53 mg/24 h PME11,22,27,33). The
increased frequency, but lower median dosages, suggests
Internal Medicine Journal 2005; 35: 512–517
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that sedative use in this setting most likely represents
‘normal’ symptom control as opposed to ‘sedation for
uncontrolled symptoms in terminally ill patients.22 It is
rare in this unit that patients are deliberately sedated
with the aim of unconsciousness. However, treatment of
anxiety is a priority of the unit. Anxiety is a very common
symptom in palliative care and there has been little
written about it in this setting. One recent study found
that 48% of patients had anxiety (defined as a score >7
on the Hospital Anxiety and Depression Scale – Anxiety
Subscale) in a cross-sectional observation study of 178
cancer patients.34 As well as treatment of anxiety, benzodiazepines are frequently used in the treatment of
delirium at the end of life.
Whilst the proportion of patients receiving haloperidol
was similar to a study in Japan11 (36% vs 43%), the
median dosage was slightly lower in this study (2.5 mg vs
3.8 mg per 24 h). Haloperidol is used as first line therapy
for delirium. As delirium is one of the commonest
indications for sedation in palliative care settings,9 it
may be the reason lower benzodiazepine doses are used
is because of the increased frequency of haloperidol use.
There are several limitations of this study. First, it is
retrospective and data may be incomplete. Whilst the
retrospective nature of the study may be a limitation, it
could also be considered an advantage so that no bias in
medication use was apparent. Generalization is difficult,
as this was an Australian population in an inpatient
palliative care setting. As well, all opioid and sedative use
was titrated to patients’ symptoms and their use in other
medical settings may be different. The methodology of
all studies in this difficult area is open for criticism. The
groups that are compared are not truly matched groups
(i.e. they are not randomized nor even controlled
groups). Whilst this is a limitation, it is difficult to see
that in this population it will ever be possible to perform
a truly matched comparison to evaluate causality.
Rather, we are left with studies that look for an association between opioid/sedative use and length of survival.
The principle of double effect seems to have ‘stuck’ to
the use of opioid medication in particular, and more
recently, sedative medication. There is a stigma attached
to these medications that they are dangerous and likely to
shorten survival, but that their use is justified because of
double-effect reasoning. This study adds to the weight
of growing evidence from similar studies around the world
that opioid and sedative medications are safe drugs and
their use does not influence survival of palliative care
patients. Clinicians should be confident in their safety and
efficacy as long as their administration is in a similar manner to this study, that is, titrated to patients’ symptoms.
The reality of palliative care (and hopefully medicine in general) is that it is rarely necessary to use
the principle of double-effect as a justification for the
administration of opioids and sedatives.
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