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EXECUTIVE SUMMARY
MEDICATION-RELATED
HOSPITAL ADMISSIONS

EXTENT OF PROBLEM
• 	250,000 hospital admissions annually are a result
of medication-related problems
•

Annual cost $1.4 billion

• 	400,000 additional presentations to emergency
departments are likely to be due to
medication-related problems
• 	50% of this harm is preventable

AFTER HOSPITAL
DISCHARGE

• 	3 in 5 hospital discharge summaries where
pharmacists are not involved in their preparation
have at least one medication error
• 	For 1 in 5 people at high risk of readmission, timely
provision of the discharge summary did not occur
• 	Only 1 in 5 changes made to the medication
regimen during hospital admission were explained
in the discharge summary
• 	Over 90% of patients have at least one medicationrelated problem post-discharge from hospital

RESIDENTIAL AGED CARE

• 	98% of residents have at least one
medication-related problem
• 	Over half are exposed to at least one
potentially inappropriate medicine

COMMUNITY

• 	1 in 5 people are suffering an adverse
medication reaction at the time they receive
a Home Medicines Review
• 	1.2 million Australians have experienced an
adverse medication event in the last 6 months
• 	Almost 1 in 4 older people prescribed
medicines cleared by the kidneys are
prescribed an excessive dose
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MEDICATION SAFETY
IN AUSTRALIA
Use of medications is the most common intervention we make
in health care, which means that problems with medicine use
are also common.
Problems with medication can occur at any
time during their use, including when the
decision is made to use a medicine, during
dispensing, and while using the medicine.
In this report we detail the extent of harms in
Australia as a result of medicine use. The main
types of harm include hospital admissions
due to medicines and adverse events. We
estimate the number of hospital admissions

due to medicines, the number of emergency
department attendances due to medicines,
and present the extent of adverse events in the
community setting. We also identify the extent
of medication-related problems after discharge
from hospital and for residents in aged care.
We conclude by highlighting some of the
opportunities where pharmacists can play
a role in minimising these harms.
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MEDICATION-RELATED
HOSPITAL ADMISSIONS
250,000 hospital admissions annually are
a result of medication-related problems.
The annual costs for Australia are $1.4 billion
An additional 400,000 presentations to
emergency departments are likely to be due
to medication-related problems
50% of this harm is preventable
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There have now been 16 separate Australian
studies since 1988 providing estimates of the
extent of medication-related hospital admissions
(See Figure 1, Appendix Table 1).
The most recent studies were published in 20141
and 2017.2 One study, conducted on a randomly
selected set of 400 patients presenting at the
emergency department, estimated that 15%
of admissions were associated with an adverse
medication event, of which 54% were definitely
avoidable.1 The rate is more than double previous
studies assessing medication-related admissions
via the emergency departments, which were
published in 19933 and 1995.4 This may indicate
a greater rate of problems as people use more
medicines now than in the earlier 1990s, however,
the study did not report whether the adverse
events were the cause of admission or an
associated factor with admission.
The second study was conducted amongst a
convenience sample of patients aged 65 years
and over with unplanned admissions to medical
wards.2 Of the 1,008 admissions reviewed, 19%
were considered to have an adverse drug reaction
as a cause of or contributor to admission.
High rates of preventability were reported, with

For those admitted to hospital due
to adverse drug reactions, 50% had a
single reaction, 30% had two adverse
reactions, and 15% had three or more
adverse reactions. In 70% of cases,
the adverse reactions were due to
multiple medicine use

87% considered preventable. Of the people
hospitalised with adverse reactions, many were
suffering from multiple adverse reactions, with
32.5% having two adverse reactions and 15%
having three or more adverse reactions.
In 70% of cases the adverse reactions were due to
multiple medicine use.2 Patients admitted due to
adverse reactions were at high risk of readmission
due to an adverse reaction, with a follow-up study
showing 13% of patients were readmitted with a
hospital admission due to an adverse reaction in
the 12 months following their first admission due
to an adverse reaction.5

FIGURE 1: Results of previous studies assessing medication-related hospital admissions in Australia
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TABLE 1: Estimates of medication-related hospital admissions and emergency department attendances
Median estimate from
Australian medication-related
hospital admission studies

Public hospital
admissions

Private hospital
admissions

Total

2.5%

164,675

110,650

275,325

Emergency admissions (n=3) 1,4,13

7%

196,021

16,728

212,749

Emergency admissions (n=3)
based on emergency
department presentations

7%

169,260

11,675

180,935

Medical admissions (n=3) 14,15,16

12%

323,321

121,316

444,637

Emergency admissions in the
elderly (n=6) 2,17–20

20.5%

227,470

20,693

248,163

Emergency attendances
(not admitted) (n=1) 3

8.6%

462,852

3,192

466,044

All admissions (n=2) 11,12

* (See Table A:3 for denominator derivations)

Two other studies have reported hospital
admissions associated with adverse medicine
reactions based on the reports of adverse events
coded in the hospital record,6,7 with one showing
1.8% of hospital admissions had an adverse
reaction due to medicines coded, which is similar
to previous estimates using the same method.8
This coding includes both adverse events that
caused admission and adverse events that
occurred during admission. Neither study
reported the results stratified by adverse events
that contributed to the admission and those
that occurred during admission.6,7
To put these results in context it should be noted
that there were 11 million hospital admissions
in Australia in 2016–2017; of which 4.6 million
occurred in patients aged 65 years and over.9
Assuming 2.5% of all hospital admissions are
medication-related and the average cost per
hospital stay is $5,500,10 this amounts to:
• 	250,000 medication-related hospitalisations
per annum (Table 1); with
• total costs of $1.375 billion.
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Among people 65 years and over
with medical or surgical admissions,
55% were on a potentially inappropriate
medicine and 6% of all admissions
were due to the potentially
inappropriate medicine

Other Australian studies, while not enabling
estimates of the extent of medication-related
hospital admissions, also highlight problems
with medicines at the time of hospital admission.
One study assessing potentially preventable
medication-related hospital admissions used
an indicator set that had been validated by
Australian clinicians who had indicated that the
medication-related problems were recognisable,
had foreseeable adverse outcomes, and the
causes of the adverse outcomes were identifiable
and controllable.21 The study found that in one
quarter of cases there was suboptimal care prior to
hospital admission among potentially preventable
medication-related hospital admissions.22

The use of potentially inappropriate medicines as
a contributor to hospital admission has also been
identified in a number of Australian studies. One
study showed that among people 65 years and
over with medical or surgical admissions, 55%
were on a potentially inappropriate medicine
and 6% of all admissions were due to the
potentially inappropriate medicine. Potentially
inappropriate medicines are not the only type
of medication-related problem that can cause
hospital admission, so this study underestimates
the overall rate of medication-related hospital
admissions in this population.23
A similar study in patients aged 65 years and over
who were admitted to hospital for at least four days
also assessed the use of potential inappropriate
medicines by the same criteria.24 It also assessed
the prevalence of potential prescribing omissions.
It found 40% of people were on potentially
inappropriate medicines and 63% had potential
prescribing omissions at the time of admission.
The study did not report the proportion of people
who suffered an adverse event as a result of the
potentially inappropriate medicines; however,
it did find that 33% of potential inappropriate
medicines were associated with a possible adverse

clinical outcome.24 A Western Australian study
using linked administrative data, and using a
slightly different set of potentially inappropriate
medicines, found that 15% of all unplanned
hospital admissions in persons taking
potentially inappropriate medicines was due
to the potentially inappropriate medicines.25,26

Among patients with poor renal
function, at the time of their admission
16% were on a contraindicated medicine
and 21% were on an inappropriate dose

One further study provides evidence that dosing
of medicine in patients with poor renal function
is also a contributor to hospital admissions in
Australia. Among patients aged 40 years and over
with either hypertension and/or diabetes mellitus
and poor renal function (a creatinine clearance
of 60ml/min or less), 32% were on a medicine
that required renal adjustment or was potentially
nephrotoxic at the time of admission, 16% were
on a contraindicated medicine and 21% were
inappropriately dosed.27

MEDICINE SAFETY: TAKE CARE
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MEDICATION-RELATED
PROBLEMS AFTER
HOSPITAL DISCHARGE
3 in 5 hospital discharge summaries where pharmacists
are not involved in their preparation have at least one
medication error
Over 90% of patients have at least one medication-related
problem post-discharge from hospital
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Changes to medication during hospital stay
are common, with some studies showing up to
90% of people may experience a change to their
medicines.28,29 Without medication reconciliation
at discharge, there is a high chance that there
will be errors on the discharge medication list.
A 2013 study conducted in a general practice
setting examined the discharge summaries from
49 admissions for 38 patients.30 Fifty-seven percent
of discharge summaries were typed; 13% were
difficult to read due to illegible handwriting or
poor quality due to faxing or scanning. Complete
lists of discharge medication were included in
only 24% of the summaries received; 44% of the
summaries contained no medication details. Only
21% included complete copies of radiology or
pathology tests. These findings suggested that GPs
experienced significant problems with missing
medication information in the handover process.
Another study conducted in 2010 in a 900-bed
metropolitan teaching hospital in Brisbane
assessed the completeness and timeliness of the
discharge summaries for a consecutive sample of
medical inpatients aged 50 years and older who
had also had a previous hospitalisation in the
last six months.31 A computer-generated printed
discharge summary was used. Timely discharge
summary completion was documented for
169 (80.9%) of the 209 discharges and discharge
medication reconciliation by a pharmacist
occurred for 169 (80.9%) of the discharges.
Thus, for 1 in 5 people at high risk of readmission,
timely provision of the discharge summary
did not occur.

For 1 in 5 people at high risk of
readmission, timely provision of the
discharge summary did not occur

A study conducted in a 350-bed teaching hospital
in Sydney compared paper-based discharge
summaries used prior to 2012 with those produced
using a new ‘medical (electronic) discharge
summary and discharge medications protocol’.32
The study provided insight into the extent of
medication-related changes occurring in hospital
that are explained in the discharge summary.32

On average, only 1 in 5 changes made
to the medication regimen during
hospital admission were explained in
the discharge summary

A retrospective audit of discharge summaries
from the general hospital population included
162 paper and 177 electronic discharge summaries.
There were 1,236 medication changes identified
that had occurred during hospital stay for patients
with paper discharge summaries and 1,237 for
patients with electronic discharge summaries;
80% of the changes were addition or
discontinuation of medicines. Explanations for
the medication changes in the discharge summary
was limited; only 37% of additions and 28% of
dose changes were explained when electronic
summaries were used, with even less explanations
found in the paper summaries.
Further, less than 15% of medication
discontinuations or frequency changes were
explained when either electronic or paper
discharge summaries were used.
This study also assesses the completeness
of the medication orders with regards to the
completeness of the frequency, route and dose
fields. Of the 1,352 medication orders on paper
summaries, 7.3% had an incomplete frequency
field, 3.1% had an incomplete route field and
1.4% had an incomplete dose field, while of the
1,771 medication orders in electronic discharge
summaries assessed, 0.1% had an incomplete dose
field, 6.5% had an incomplete frequency field and
0.4% had an incomplete route field.

MEDICINE SAFETY: TAKE CARE
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A randomised controlled trial conducted in a
major metropolitan referral hospital in Melbourne
provides data on the prevalence of medication
errors in hospital electronic discharge summaries.33
Patients received normal care (control group)
with discharge summaries completed by medical
officers or discharge summaries with medication
management plans completed by a pharmacist
(intervention group). Of the 431 control group
patients who received standard medical discharge
summaries during the study period, 265 (61.5%)
received summaries in which at least one
medication error was identified. Of the 401 patients
in the intervention group, 60 patients (15%) who
received discharge summaries completed by
pharmacists had a summary that included at least
one error, which was significantly lower than the
control group. For the control group discharge
summaries with at least one error, there were
36 (13.6%) that were judged to have an error of
high severity and 12 (4.5%) had errors of extreme
severity. This was lower in the intervention group
with 5 (8%) judged to have an error of high
severity and 1 (2%) found to have an error of
extreme severity.

Of the patients who received standard
medical discharge summaries, 61.5%
received summaries with at least one
medication error.

One further study, while not providing estimates
of the extent of the problem, does highlight
the potential problems due to medicines
post-discharge with regards to risk of falls.34
The study was undertaken in a population
admitted to hospital with a fall and found that
among individuals discharged on medicines
that increase falls risk there was a 70% increased
chance of having a subsequent fall within
2 months of discharge.
One study provided some insight into people’s
perspectives of medication-related problems
after discharge from hospital.35 People aged 50
years and above taking five or more prescription
medicines who had been recently admitted to

12
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hospital with a minimum stay of 24 hours were
included in the survey. Of the 506 participants from
across Australia, 174 (34.4%) reported at least one
medication-related problem. Of those reporting
medication-related problems, 83 (47.7%) reported
unwanted effects from medicines, 54 (31.0%)
reported being given different medicines after
leaving hospital, 48 (27.6%) experienced confusion
about their medicines and 26 (14.9%) reported
being unaware of changes to their medicines.

Research showed 93% of patients
discharged from a cardiology unit had at
least one medication-related problem

The extent of medication-related problems
was reported in a randomised controlled trial
evaluating the effectiveness of a pharmacist
discharge service.36 Of the 183 patients included
in the trial, 92 patients received the intervention
which included medication counselling, in-depth
interview and medication review at the time of
hospital discharge. The majority of patients (96%)
had medication-related problems with an average
of 8.5 causes of medication-related problems per
patient. The most commonly identified cause of
medication-related problems were indication
not treated/missing therapy (12%), precaution
needed with use of the medicine (11%), medicine
not the most safe/effective treatment (8%) and
dose too high (7%). The frequency of patients with
medication-related problems in the immediate
post discharge time period found in this study
is similar to previous Australian research that
showed 93% of patients discharged from a
cardiology unit had at least one medication-related
problem post-discharge.37
Two studies provide information about the
prevalence of use of potentially inappropriate
medications for older people following discharge
from hospital. A prospective observational cohort
study of older people with high-care needs
discharged from hospital to a community-based
Transition Care Program was conducted at six sites
in Queensland and South Australia in 2009-2010.38
Of 347 patients included, 41 (11.8%) were taking

at least one potentially inappropriate medication
following discharge. Potentially inappropriate
medicines were defined as the subset from the
Beers Criteria where the recommendation to
avoid use was strong, where the quality of the
evidence was classified as moderate or high, or
where exposure to the medicines was above the
recommended maximum daily dose.
A retrospective cohort study of medication
regimens at discharge among patients aged
65 years and older who were admitted to the

general medical units was conducted to examine
medication regimen complexity and potentially
inappropriate medications.39 Of the 100 patients
included, 42% were prescribed at least one
potentially inappropriate medication at discharge,
as defined by Beers Criteria. Of 42 patients having
at least one potentially inappropriate medication,
only five (12%) had a separation summary that
addressed the issues related to the potentially
inappropriate medications.

MEDICINE SAFETY: TAKE CARE
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MEDICATION-RELATED
PROBLEMS WITHIN
RESIDENTIAL AGED CARE
 ver 90% of residents in aged-care facilities
O
have at least one medication-related problem
As many as 80% are prescribed potentially
inappropriate medicines

In the previous report of medication safety in
Australia40 it was reported that 96% of residents in
aged-care facilities had at least one medicationrelated problem, with an average of three
medication-related problems per resident.41
A 2014 study retrospectively assessed the
medication-related problems identified by pharmacists
in residential medication management reviews (RMMR)
for 847 aged-care residents, between August 2011 and
December 2012.42 Overall, 98% of the residents had
at least one medication-related problem identified
by the pharmacist during the RMMR, with an average
of 3.2 problems per person. Harm associated with
the medicine-related problems and preventability
was not assessed in the study. The study assessed the
prevalence of inappropriate prescribing of renally
cleared medicines in residents with chronic kidney
disease (estimated glomerular filtration rate eGFR of
60 ml/min or less).42 The eGFR was available for 323 of
the 847 aged residents who had an RMMR, and 172
of them had chronic kidney disease. Sixteen percent
of the residents with chronic kidney disease (n=28)
were prescribed an inappropriate dose of a renally
cleared medicine for their level of renal function. The
percentage is likely an underestimate of the problem
because eGFR may be overestimated in older people
with low body mass index.
Another study assessed the prevalence of use of
potentially inappropriate medicines using the 2015
Beers criteria, among a cohort of 533 aged care
residents, most of whom had dementia or cognitive
impairment.43 Based on medicine use

14
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in 2015, 81% of residents were exposed to at
least one potentially inappropriate medicine.
The most common potentially inappropriate
medicines dispensed were long-term (>8 weeks)
proton pump inhibitors (42% of residents),
benzodiazepines (38%) and antipsychotics (31%).
Harm associated with potentially inappropriate
medicine use was not assessed in the study. Prior
reviews of medication safety have reported the
prevalence of potentially inappropriate medicine
use in the aged care population at between
40 and 50%.40 The 2015 Beers criteria for potentially
inappropriate medicine use included additional
medicines as potentially inappropriate in the
elderly, which may explain some of this difference.
The use of potentially inappropriate medicines in
residents of aged-care facilities has been shown
to increase their risk of hospitalisation. A Western
Australian study assessed the risk of unplanned
hospital admissions and the use of potentially
inappropriate medicines, as defined by the 2003
Beers criteria, among residents of aged care.44
Between 1993 and 2005, there were 20,525
unplanned hospital admissions amongst
high-care aged-care residents. Fifty three percent
of people in the study who received high-care
services in aged-care facilities were taking a
Beers criteria medicine at the time of their
unplanned admission. Overall, 17% of the
unplanned admissions were attributed to
the potentially inappropriate medicine.

DOSE ADMINISTRATION AIDS
Most aged-care facilities use dose administration
aids (DAAs) to administer medicines to residents
and since the last medication safety report,40 there
have been two new studies that assessed the
prevalence of packing errors in DAAs. Both studies
audited the accuracy and suitability of medicines
packed into blister pack or sachet style DAAs for
aged-care facility residents; the first study provided
baseline information on the prevalence of packing
errors and the second study provided follow-up
information on the prevalence of packing errors
after a quality improvement intervention to
reduce packing errors.

17% of unplanned hospital admissions
in persons living in aged-care
facilities who are taking potentially
inappropriate medicines are due to
the inappropriate medicine

sample of 3,959 DAAs for 1,757 residents in
49 nursing homes were audited by research
pharmacists. Overall, the audit identified
684 incidents in 457 DAAs for 416 residents.
Twelve percent of the DAAs audited (457/3,959)
had one or more incidents identified. The most
common type of incident was unsuitable
re-packing of a medicine into the DAA, accounting
for half of the 684 incidents identified. The incident
rate was similar for the different types of DAA
packing. Of the 2,920 blister pack DAAs that were
audited, 306 (11%) had one or more incidents
identified. Of the 1,039 sachet DAAs audited,
151 (15%) had one or more incident identified.
The potential health consequences of these
packing incidents were assessed in the follow-up
study, where the researchers also conducted
an intervention to reduce DAA incidents and
re-audited DAAs after the intervention to
determine whether incidents had reduced.46
Forty-five of the 49 aged-care facilities
involved in the first audit were included in
a follow-up audit, which was conducted
between September 2012 and January
2013 and included 2,389 DAAs for 983
residents. The follow-up audit identified
770 incidents in 502 DAAs for 407
residents. Despite the intervention to
reduce DAA incidents, the overall
prevalence of packing incidents
increased to 21% in the
follow-up audit. The proportion
of DAAs with an incident that
was considered likely to
have major or catastrophic
consequences
was 4%.

The baseline study found issues with the packing
of medicines in more than 1 in 10 DAAs.45 Between
November 2010 and May 2011 a convenience

MEDICINE SAFETY: TAKE CARE
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MEDICATION-RELATED
PROBLEMS IN THE
COMMUNITY
1 in 5 people are likely to be suffering an adverse
medication reaction at the time they receive a
Home Medicines Review
On average, four medication-related problems
are detected for each person who has a
Home Medicines Review

There are now 11 Australian studies that
have published analyses of the extent of
medication-related problems among persons
living in the community who have received
Home Medicines Review services (Figure 2).37,47–57
These studies consistently show that at the time
a person receives a Home Medicines Review they
are experiencing four medication-related
problems, the majority of which are resolvable.
The majority of studies have reported the type of
medication-related problem as a proportion of all

16
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problems rather than as a proportion of the
people, however, three studies have reported the
percent of people experiencing an adverse drug
reaction at the time of the review, with one
undertaken in the community finding 19% were
experiencing an adverse reaction,52 one among
persons living in rural areas finding 21% were
experiencing an adverse reaction47 and the other
among persons attending a memory clinic or
aged-care clinic reporting 26% were suffering
an adverse medication reaction.58

One further study highlighted the problems
related to medicines that require adjustment or
should be used with caution in persons with poor
renal function.48 The study audited records of
medication reviews among older persons living
in the community or aged care and found there
was evidence of inappropriate prescribing in 28%
of people who were prescribed medicines that
are cleared by the kidneys. Of these, 81% were
prescribed an excessive dose, while 19% were
prescribed a contraindicated therapy.48

available from 363 general practitioners and
10,667 patients. Of the 7,253 patients taking at
least one continual medication, 11% of patients
reported they had experienced an adverse event
due to medicine use in the prior six months. In
total, 6.8% were classified by the doctors as severe
adverse events, 5% reported a hospital admission
as a consequence of the adverse medication
event, and 2.3% were treated at an emergency
department without hospitalisation.61

Four prior surveys (2003–2012, Figure 3) conducted
by the Bettering Evaluation And Care of Health
(BEACH) Program found that between 8.5 and
11% of people seeing a general practitioner (GP)
reported experiencing an adverse medication
event in the previous 6 months.40,59

Almost 1 in 4 older people prescribed
medicines cleared by the kidneys are
prescribed an excessive dose

When taking into account results of the more
recent surveys (2011–2016), the percentage
of people attending general practice who had
experienced an adverse medication event in
the previous six months remained consistent at
11% (Figure 3). The surveys have consistently
shown that 5% of the adverse events required
hospitalisation (Figure 3).

Two recent BEACH surveys (2014–15 and
2015–16) repeated data collection on this topic.
In the 2014–15 survey, data from 390 general
practitioners and 11,477 patients were included.
Of the 7,426 patients taking at least one continual
medication, 11% reported they had experienced
an adverse event due to medicine use in the prior
6 months. In all, the doctors classified 9.3% as
severe adverse events, while 5.9% resulted in
hospital admission, and 4.3% were treated at an
emergency department without hospitalisation.60
In the following year (2015–2016), data were

There seems to be no data available assessing the
frequency in which patients present to community
pharmacists with medication-related problems.

FIGURE 2: Number of medication-related problems per patient identified in Home Medicines Review
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Two small Australian studies reported similar levels
of adverse medicine events in general practice.62,63
One study assessed the integration of pharmacists
in 15 general practice sites in Western Sydney.62
Of the 493 patient consultations performed by
the pharmacist over 6 months, 11% of patients
experienced an adverse medication event. In
addition, almost all patients (94%) had at least one
medication-related problem, with an average of
2.3 medication-related problems per person. The
second study trialled use of a global trigger tool to
screen medical records for potential adverse events
within 5 general practices in South Australia.63
The study included patients aged 75 years or
older who had attended the practice three or more
times within 6 months. Among the 273 records
reviewed, 6% of patients experienced adverse
medication events. The rate of adverse medication
events in this study is likely underestimated
because patient records were only reviewed if
there was a ‘positive’ trigger based on a list of
10 triggers on the global trigger tool.

1.2 million Australians have
experienced an adverse medication
event in the previous six months

4 in 10 older Australians living in the
community are prescribed at least one
potentially inappropriate medicine
To put these results in context, 16 million
patients saw a GP in 2016–17.64 Two-thirds of
patients visiting their GPs take at least one
continual medication and 11% experienced
adverse medication events in the past 6 months.
This equates to almost 1.2 million Australians
experiencing an adverse medication event in
the past 6 months.
Use of potentially inappropriate medicines is
also common in the community; three previous
studies reported up to 50% of older people
in the community are prescribed potentially
inappropriate medicines.65–67 A more recently
published study assessed use of potentially
inappropriate medicines using administrative
claims data of 251,305 Western Australians aged
65 years or older.68 Over the 13-year study period
(1993–2005), 75% of people were on at least one
potentially inappropriate medicine (defined using
the Beers Criteria); with an average of two different
potentially inappropriate medicines per person.
The annual prevalence of potentially inappropriate
medicine at the study end (2005) was 40%.

FIGURE 3: Percentage of people experiencing adverse medication event in the prior six months,
percentage considered severe and percentage requiring hospital admissions
Adverse event in the prior six months
Percentage of events that are severe
Percentage of events requiring hospital admissions
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ROLE OF PHARMACISTS
Pharmacists have significant potential to reduce the number of
medication-related hospital admissions and adverse medication
events in Australia.
National implementation of the My Health Record
means clinical biomarkers including renal function,
liver function, electrolytes and INR results will be
available to pharmacy practice. The Australian
Health Survey showed 11% of Australians
65 to 74 years and 30% of those 75 years and
over had abnormal renal function (Table 2),69,70
while one Australian study auditing medication
review notes found that in one-quarter of cases
people on medicines cleared by the kidney
received excessive doses.48 This does lead to harm,
with the Australian study of adverse reactions
causing hospital admission showing that renal
disorders were a contributor to 44% of the hospital
admissions due to adverse reactions.2 Use of
My Health Record will enable pharmacists to
proactively monitor dosages according to renal
function, potentially reducing medication-related
hospital admissions.

and in just under 50% of cases, the cause was due
to multiple medicines.2 Access to the complete
medication history, which My Health Record
will enable, will provide pharmacists with the
opportunity to proactively intervene to both
document and reduce the adverse reactions, with
improved documentation leading to less use of
contraindicated therapy and the availability of
the complete medication history enabling better
detection of multi-medicine interactions.

There is also potential to significantly reduce the
proportion of admissions that are due to adverse
reactions through proactive monitoring. The
2017 Tasmanian study showed 19% of unplanned
admissions in the elderly were due to adverse
reactions, and that in 56% of cases this occurred
in a patient with a previous history of an ADR,
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TABLE 2: Proportion of Australians with abnormal kidney and liver biomarkers69,70
25–34
years

35–44
years

45–54
years

55–64
years

65–74
years

75 years		
and over

eGFR
Abnormal (<60 mL/min/ 1.73 m²)

0

0

0

1

11

30

Presence of albuminuria
(Albumin Creatinine Ratio (ACR))

5

5

6

7

13

23

Abnormal Alanine aminotransferase (ALT)

12

13

14

12

8

2

Abnormal Gamma glutamyl transferase (GGT)

10

11

13

21

17

16

Kidney disease biomarkers

Liver disease biomarkers

The frequency of medication-related problems
at discharge and post discharge highlights the
need for medication reconciliation and medication
review in the immediate post-discharge phase.
The Melbourne study showed that pharmacists
completing medication management plans
significantly reduced medication errors in the
hospital discharge summaries.33 It is worth noting
that pharmacists are the first health professional
a patient sees after leaving hospital (within 5 to 7
days, compared to within 7 to 21 days for GPs).71
The availability of discharge summaries within My
Health Record will provide the opportunity for
pharmacists to proactively prevent and resolve
medication-related problems post-discharge with
medication reconciliation and review.
There is also the need to integrate pharmacists
into aged-care facilities given the high prevalence
of medication-related problems that occur in this
setting. While no Australian studies reported the
rates of adverse medication events in aged care,
an international study suggests that the rate of
adverse medication events in aged care is between
7 and 28 adverse events per 100 resident months.72
Pharmacists can also play an important role in
improving care for aged-care residents during
transitions of care. Eleven percent of older people
discharged from hospital are discharged to aged
care.73 Discharge summaries and pathology reports
(e.g. renal function) will be available on My Health
Record and the presence of pharmacists within
aged-care facilities will ensure timely medication
reconciliation and review.
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Within the community as many as 1.2 million
Australians experience an adverse medicine event.
There is significant potential for pharmacists to
assist in identifying and reducing the number of
people living with adverse medication events via
proactive monitoring for adverse events after a
person first starts a new medicine and at the time
a person presents for their first repeat prescription
after starting a new medicine. My Health Record
will provide the opportunity to improve recording
of allergies and adverse medication events, and
allow access to clinical biomarkers such as renal
function, which will facilitate appropriate dosing
and thus prevention of adverse events.

Proactive engagement of pharmacists
has the potential to significantly
reduce the number of adverse
medication events in Australia

Medication-related problems remain a serious
health issue for Australia. Proactive engagement
of pharmacists has the potential to significantly
reduce the number of medication-related
hospital admissions and adverse medication
events in Australia due to their place in the
healthcare system, the frequency with which they
have patient contact, developments in health
infrastructure, including My Health Record, and
the availability of digital tools to support
medication management.

SEARCH STRATEGY
Evidence from 2013 to present (September 2018)
for Australian data on medication safety was
identified from the following databases:
Medline (including Pubmed), Embase, Ovid Emcare
and Joanna Briggs Institute (JBI) Database. Criteria
for inclusion of studies are that the studies address
adverse drug events; adverse drug reactions or
medication incidents as a result of the therapeutic
prescribing, dispensing and or administration of
medication. The literature was restricted to studies
in the Australian healthcare setting.

SEARCH RESULTS
The literature search of the electronic database
identified 440 (Medline), 2,051 (Embase), 429
(Ovid Emcare) and 150 (Joanna Briggs Institute)
papers. All titles and abstracts were screened
by one author; full text articles were screened
by all authors.

SEARCH TERMS
MEDLINE
Database: Ovid MEDLINE(R) ALL <1946 to October 1, 2018>
Search Strategy:
1	Medication Reconciliation/ or Medication Errors/
(12904)
2 Diagnostic Errors/ or Medical Errors/ (50858)
3 Safety Management/ (18970)
4 “Quality of Health Care”/ (67617)
5 	“Drug-Related Side Effects and Adverse Reactions”/
(28807)
6 Quality Assurance, Health Care/ (54243)
7 Patient Safety/ (15220)
8 patient* safety.mp. (36509)
9 medication* safety.mp. (1813)
10 adverse drug event*.mp. (3346)
11 adverse drug react*.mp. (18585)
12 medica* incident*.mp. (289)
13 medica* mishap*.mp. (54)
14 medica* mistake*.mp. (211)
15 medica* misadventure*.mp. (110)
16 drug misadventure*.mp. (15)
17 drug* toxicity.mp. (5129)
18 medication related harm*.mp. (36)
19 medication related incident*.mp. (19)
20 medication related problem*.mp. (407)
21 medication reporting system*.mp. (0)
22 pharmaceutical reporting system*.mp. (0)
23 medic* prescri* error*.mp. (64)
24 drug* prescri* error*.mp. (17)
25 prescri* error*.mp. (977)
26 medica* dispensing error*.mp. (23)
27 drug* dispensing error*.mp. (15)
28 dispensing error*.mp. (262)
29 medication* administra* error*.mp. (310)

30 drug* administra* error*.mp. (108)
31 administra* error*.mp. (836)
32 medication* related admission*.mp. (8)
33 drug related admission*.mp. (47)
34 Patient Transfer/ (7469)
35 medic* review*.mp. (2562)
36 	1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12
or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or
22 or 23 or 24 or 25 or 26 or 27 or 28 or 29 or 30 or 31
or 32 or 33 or 34 or 35 (274351)
37 INCIDENCE/ (234415)
38 PREVALENCE/ (257797)
39 rate*.mp. (2756246)
40 Drug Substitution/ (2882)
41 therapeutic shift*.mp. (15)
42 brand substitution*.mp. (24)
43 generic substitution*.mp. (510)
44 37 or 38 or 39 or 40 or 41 or 42 or 43 (3092353)
45 	 Australia/ or Australian Capital Territory/ or New
South Wales/ or Northern Territory/ or Queensland/ or
South Australia/ or Tasmania/ or Victoria/ or Western
Australia/ or Australia.mp. or Victoria.mp. or Tasmania.
mp. or New South Wales.mp. or Queensland.mp.
or Australian Capital Territory.mp. or Australia*.mp.
[mp=title, abstract, original title, name of substance
word, subject heading word, floating sub-heading
word, keyword heading word, protocol supplementary
concept word, rare disease supplementary concept
word, unique identifier, synonyms] (184765)
46 36 and 44 and 45 (1125)
47 limit 46 to yr=”2013 -Current” (440)
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APPENDIX
TABLE A:1: Medication-related hospital admissions or readmissions: Australia 1988–2018
Total
Total
TYPE OF MEDICINE RELATED ADMISSION
admissions
medicine
Adverse
NonOver-dose
Other
reviewed
related
drug
compliance				
			reaction		
All hospital admissions assessed
Carroll et al., 20038
50,712
		

643
(1.27%)

643
(1.27%)

N/A

N/A

N/A

Gleeson 198811
947
		

34
(3.6%)

34
(3.6%)

N/A

N/A

N/A

Larmour et al 199112
5,623
		

136
(2.4%)

90
(1.6%)

5
(0.09%)

40
(0.7%)

1
(0.02%)

Admissions via Emergency Department assessed
Galbraith 19933
751
48
Unknown
Unknown
7
		 (6.4%)			(0.9%)
Dartnell et al 19964
965
		

68
(7%)

Unknown

26
(2.7%)

15
(1.6%)

13
(1.3%)

14
(1.5%)

Phillips et al. 20141
400
59
		(15%)
Admissions to Medical Wards assessed
Sarkawi & Daud 199514
419
		

49
(11.7%)

21
(5%)

12
(2.9%)

14
(3.3%)

2
(0.5%)

Stanton et al.199415
691
		

81
(11.7%)

21*
(3%)

10*
(1.4%)

26*
(3.8%)

11*
(1.6%)

Leishman & Vial 1998a16
217
		

33
(15.2%)

10
(4.6%)

8
(3.7%)

11
(5.1%)

4
(1.8%)

Blackbourn 199174
180
		

29
(16%)

12
(6.7%)

14
(7.8%)

1
(0.6%)

2
(1.1%)

Hewitt 199575
131
		

46
(35%)

29
(22%)

1
0
16
(0.8%)		 (12.2%)

Unplanned readmissions assessed

Greenshields et al., 199776
63
17
		(27%)

unknown

unknown

unknown

unknown

Stowasser et al., 2000a77
28
9
		(32.1%)

unknown

unknown

unknown

unknown

10
(0.6%)

9
(0.5%)

Paediatric admissions assessed – medical only excluding oncology
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Easton, 199878
1,682
		

58
(3.4%)

10
(0.6%)

29
(1.7%)

Easton et al 200479
2,933
		

127
(4.3%)

29
(1.0%)

38
(1.3%)
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TABLE A:1: Medication-related hospital admissions or readmissions: Australia 1988–2018 (Cont)
Total
Total
TYPE OF MEDICINE RELATED ADMISSION
admissions
medicine
Adverse
NonOver-dose
Other
reviewed
related
drug
compliance				
			reaction		
Geriatric admissions via emergency departments assessed
Ng 199617
172
		

31
(18%)

18
(10.5%)

5
(2.9%)

1
(0.6%)

7
(4.1%)

Atkin et al 199418
217
		

48
(22.1%)

41
(18.9%)

5
(2.3%)

1
(0.5%)

1
(0.5%)

Wong et al. 199319
245
		

49
(20%)

35
(14.3%)

13
(5.3%)

1
(0.4%)

N/A

Wong et al. 199319
541
		

81
(15%)

61
(11.3%)

19
(3.5%)

1
(0.2%)

N/A

Harding, 199820
16
		

6
(37.5%)

4
(25.0%)

1
0
(6.25%)		

1
(6.25%)

Chan et al., 200180
240
(>=75 years)		

73
(30.4%)

32
(13.3%)

9
(3.8%)

31
(12.9%)

Parameswaran Nair
1,008
et al., 20172 >65 years 		

191
(18.9%)

1
(0.42%)

Cardiac patients admitted to the coronary care unit or medical wards
Lee & Oldenburg 199381
112
		

37
(33%)

14
(12.5%)

594
(not admitted)

51
(8.6%)

8
(1.3%)

Easton 200382 (paediatrics)

8,601
(includes admissions)

280
(3.2%)

118
(1.4%)

Hendrie et al., 200783

3,332
(includes admissions)

45
(1.4%)

45
(1.4%)

11
0
12
(9.8%)		 (10.7%)

Emergency department attendances
Galbraith 19933 (adults)

N/A = Not assessed
* = only definite or probable drug-related admissions reported
(all other results report definite, probable or possible drug-related admissions)
1 = medical and respiratory wards and endocrinology unit
a = assessed by medical file review and examination of medication changes
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TABLE A:2: Preventability of adverse medicine events associated with hospitalisation or admissions due
to medication-related problems
		
Total number of
Percentage
		
medicine-related
considered
		
problems or
definitely
		
admissions
avoidable
				

Percentage
considered
probably not
or definitely
unavoidable

11.1%

34.7%

Parameswaran et al., 20172 Geriatric
admissions

328

87.2%

Phillips et al., 20141 		

72

54.2%

Easton et al., 200479

81

46.9% 		

30.9%

Easton-Carter et al., 200382 Paediatric emergency
department
attendances

187

51.3% 		

36.9%

Chan et al., 200180

Geriatric admissions

73

53.4

23.3

23.3

Lau et al., 2004

Hospital Oncology
ADRs

454

1.6%

46.1%

53.4%

Dartnell et al 19964

General admissions

55*a

5%

60%

35%

Sarkawi et al, 1995

Medical admissions

35*

23%

46%

31%

Easton 199878

Paediatric admissions

48*+

#

67%

29%

Ng 199617

Geriatric admissions

31

3%

29%

68%

84

* - overdose excluded

14

Paediatric
admissions

# - category not used

+ - 2 cases unassessable

Note: estimates of adverse drug event preventability in the community from one study were 23%.85
‑
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Percentage
considered
probably or
possibly
avoidable
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TABLE A:3: Derivation of overall estimates of medication-related hospital admissions and emergency
department attendances in Australia 2016–2017
		
		
		

Median estimate from
Australian medication-related
hospital admission studies

Public
hospital
admissions

Private
hospital
admissions

Total

Denominator data 		
(Source AIHW Hospital
statistics 2016-17)9		

Admissions

6,587,000

4,426,000

11,013,000

Emergency admissions

2,800,301

238,970

3,039,271

		
		

Admissions from emergency
department attendances

2,418,000

166,780

2,584,780

		

Medical admissions

2,694,343

1,010,967

3,705,310

		
		

Admissions in persons
65 years and over

2,580,483

2,018,849

4,599,332

All admissions (n=2)11,12 		

2.5%

164,675

110,650

275,325

Emergency admissions (n=3)1,4,13

7%

196,021

16,728

212,749

Emergency admissions (n=3)
emergency department
presentations as the denominator

7%

169,260

11,675

180,935

Medical admissions (n=3)14,15,16

12%

323,321

121,316

444,637

Emergency admissions in the
elderly (n=6)* 2,17–20

20.5%

227,470

20,693

248,163

Emergency attendances 		
(not admitted) (n=1)3

8.6%

462,852

3,192

466,044

*Assume 43% of all public admissions are emergency and 5% of all private are emergency: consistent with estimates for all ages
Note: Carroll et al., 2003 excluded from derivation as relied on routine administrative coding only
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