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Objectives:  To determine the impact of four NPS MedicineWise programs targeting 
quality use of medicines in cardiovascular management in primary care.

Design:  Interrupted time-series analysis using the Department of Veterans’ Affairs 
(DVA) claims dataset from 1 January 2002 to 31 August 2010. We examined the use 
of antithrombotics in people with atrial fibrillation and in those who had had a 
stroke, and the use of echocardiography and spironolactone in the population with 
heart failure.

Participants:  All veterans and their dependants in Australia who had received 
cardiovascular medicines or health services related to the targeted intervention.

Intervention:  NPS MedicineWise national programs to improve cardiovascular 
management in primary care, which included prescriber feedback, academic 
detailing, case studies and audits as well as printed educational materials.

Main outcome measures:  Changes in medication and health service use before 
and after the interventions.

Results:  All national programs were positively associated with significant 
improvements in related prescribing or test request practice. The interventions to 
improve the use of antithrombotics resulted in a 1.27% (95% CI, 1.26%–1.28%) and 
0.63% (95% CI, 0.62%–0.64%) relative increase in the use of aspirin or warfarin in 
the population with atrial fibrillation 6 and 12 months after the program, 
respectively, and in a 1.51% (95% CI, 1.49%–1.53%) relative increase in the use of 
aspirin as monotherapy for secondary stroke prevention 12 months after the 
intervention. The heart failure programs resulted in a 3.69% (95% CI, 3.67%–
3.71%) relative increase in the use of low-dose spironolactone and a 4.31% (95% 
CI, 4.27%–4.35%) relative increase in the use of echocardiogram tests 12 months 
after the intervention.

Conclusions:  NPS MedicineWise programs were effective in achieving positive 
changes in medicine and health service use for patients with cardiovascular 
diseases.

Abstract
ar
the
deC
 diovascular disease (CVD) is

 largest cause of premature
a th  i n  A u s t r a l i a ;  i t

accounted for over a third of all deaths
in 2007.1 Over the past decade, NPS
MedicineWise (previously known as
the National Prescribing Service)
implemented a number of educa-
tional programs on cardiovascular
management in primary care, includ-
ing two programs on the use of anti-
thrombotics in atrial fibrillation (AF)
and secondary stroke prevention,2,3 as
well as programs for improving man-
agement of heart failure.4-6 NPS Med-
icineWise used a mix of interventions,
both passive (eg, written education
materials) and active (eg, one-on-one
educational visits, general practitioner
clinical audits, case studies), to deliver
these programs, to maximise reach
among GPs and to reinforce program
key messages. Educational visits have
been shown to be effective in chang-
ing health professional practice.7

The veteran community in Aus-
tralia is further supported to achieve
optimal use of medicines through the
Veterans’ Medicines Advice and Ther-
apeutics Education Services (Veterans’
MATES) program.8 In addition to the
NPS MedicineWise programs, one of
the Veterans’ MATES interventions
also targeted warfarin use.9

The aim of this research was to
evaluate the effect of these NPS Med-
icineWise interventions on the use of
medicine and medical tests. The
research focused on evaluating the
effect of the key educational messages
targeted in the interventions, which
were to:
• consider warfarin in all patients
with atrial fibrillation and who are at
moderate-to-high risk of stroke, and
aspirin in those at low risk (delivered

thera-
botic

ndary

ug of
even-
3 and
 anti-
lation

and secondary stroke prevention2,3);

• confirm heart failure with an
echocardiogram (delivered as part of
the therapeutic program on heart fail-
ure management from 20086); and
• use low-dose spironolactone in
moderate-to-severe heart failure as it
confers additional mortality benefit
for patients (part of the 2004 and 2008
p ro g ra m s o n  h ea r t  f a i lu re
management5,6).

Methods

Data source

We conducted time-series analyses
using the Department of Veterans’
Affairs (DVA) health claims database.
It provides details on all subsidised
prescription medicines, medical and
allied health services and hospitalisa-
tions for veterans. Overall, 60% of the
DVA population are men and the
mean age is 80 years (SD, 9.8 years).10

Study design

Monthly time series were established
between 1 January 2002 and 31

August 2010 to evaluate the effect of
the key educational messages. The
selection criteria for the populations
of interest, contribution of person-
time, and the monthly prevalence are
described in Box 1.

The monthly prevalence of medicine
and medical test use was calculated as
the proportion of the population receiv-
ing a specific medicine or test in a given
month in the population of interest. In
calculating the population using a spe-
cific medicine each month, a prescrip-
tion duration estimate was applied,
which was calculated from the data and
reflected the period within which 75%
of prescriptions for that medicine were
refilled, as sensitivity analysis has
shown that the 75th percentile is most
likely to represent the period of actual
consumption of a medicine. To account
for the ageing population, rates were
age-standardised using the veteran
population in January 2002.

Statistical analyses

Interrupted time-series modelling with
change points at the time of the inter-
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ventions was used to determine the
impact of the NPS MedicineWise
interventions. Analyses controlled for
the baseline trend, seasonality and any
autocorrelation evident in the time
series. Change-in-trend and change-
in-level terms were included to deter-
mine the impact of interventions.
Additional terms were modelled to
account for other events that could
have influenced the time series,
including changes in copayments in
January 2005, and the impact of the
Veterans’ MATES program aiming to
improve medication use for Australian
war veterans.8 Stepwise backward
elimination was used to select the most
parsimonious model, the one that
included only statistically significant
predictors. The intervention effect from

the most recent NPS MedicineWise
intervention was reported as:11

• absolute effect, expressed as the
absolute difference between the
model-estimated values of the out-
come after the intervention and val-
ues estimated as if the intervention
had not occurred (ie, without any
postintervention effects in the model);
• relative change in the outcome
associated with the intervention,
expressed as a percentage increase or
decrease; and
• average month-to-month change
(%) for the period since the most
recent intervention calculated as ratio
of the model-estimated values in each
month to the values from the previous
month, for the trend line with and
without the intervention.

Data extraction and analysis were
performed using SAS version 9.3
(SAS Institute Inc).

Ethics approval

An ethics protocol for the study was
approved by the University of South
Australia Human Research Ethics
Committee (ethics protocol P218/09)
and the Department of Veterans’
Affairs Human Research Ethics Com-
mittee (E009/0190). 

Results

Of the four areas evaluated, all were
associated with improvement in prac-
tice at 6 to 12 months after the most
recent intervention, with relative

1 Study design: key messages of four NPS MedicineWise programs, selection criteria and key definitions

Key message Selection criteria for the population of interest Person-time Monthly prevalence

Consider aspirin 
or warfarin in AF

At least one hospital admission between 2002 and 
2010 with primary diagnosis for AF (ICD codes I48.0 
to I48.9)

All months from the first 
hospitalisation to death 
or end of study

Proportion of patients 
given aspirin or warfarin 

Consider aspirin as 
a monotherapy in 
secondary stroke 
prevention

At least one hospitalisation between 2002 and 2010 
with primary diagnosis for transient ischaemic attack 
(ICD code G45.0 to G45.9) or ischaemic stroke (ICD 
code I63.0 to I63.9)

All months from the first 
hospitalisation to death 
or end of study

Proportion of patients given 
aspirin as a monotherapy

Confirm an incident 
HF event with an 
echocardiogram

First ever hospitalisation for HF (ICD codes I50.0 
to I50.9, I11.0, I13.0, I13.2) or first ever dispensing 
of medications indicative of HF* between 2002 
and 2010

Just for the month of 
the incident HF event

Proportion of patients who had 
an echocardiogram (MBS item 
numbers 55113, 55118) in the 
3 months before the incident 
HF event

Use low-dose 
spironolactone 
(25 mg) in patients 
with HF

Hospitalisation for HF or dispensing of medications 
indicative of HF* 

All months with a 
hospitalisation for HF or 
dispensing of medications 
indicative of HF*

Proportion of patients given 
low-dose spironolactone 
(25 mg)

AF = atrial fibrillation. HF = heart failure. ICD = International Classification of Diseases (10th revision). MBS = Medicare Benefits Schedule. * Medications 
indicative of HF included rennin–angiotensin system medications concurrent with loop diuretics or the heart failure-specific beta-blockers bisoprolol, 
metoprolol succinate or carvedilol. ◆

2 Results: summary of impact of programs targeting quality use of medicines in cardiovascular management in primary care 

Month-to-month change (%) in the 
trends after most recent intervention 

Absolute and relative effect (95% CI) after 
most recent intervention

Key message (population of 
interest in January 2002)

Monthly prevalence 
in January 2002

Trend with 
intervention

Trend without 
intervention Absolute increase Relative increase

Consider aspirin or warfarin 
in AF (2863 patients 
with AF)

1642/2863 patients 
(57.35%) were given 
warfarin or aspirin

Initial increase of 
1.32% (P = 0.03), 
then monthly 
change of 
( 0.06%)

0.04% 0.80% 
(0.19%–1.41%) at 6 
months and 0.39% 
(0.13%–1.00%) 
at 12 months

1.27% (1.26%–1.28%) 
at 6 months and 0.63% 
(0.62%–0.64%) 
at 12 months

Consider aspirin as a 
monotherapy in secondary 
stroke prevention (2015 
patients with TIA or 
ischaemic stroke)

333/2015 patients 
(16.53%) were 
given aspirin as a 
monotherapy

0.29% 0.03% 0.36% 
(0.04%–0.68%) 
at 12 months

1.51% 
(1.49%–1.53%) 
at 12 months

Confirm an incident HF event 
with an echocardiogram 
(959 patients with 
incident HF)

139/959 patients 
(14.49%) had an 
echocardiogram in 
the past 3 months

0.45% 0.15% 0.77% 
(0.07%–1.47%) 
at 12 months

4.31% 
(4.27%–4.35%) 
at 12 months

Use low-dose spironolactone 
(25 mg) in patients with 
HF (22 176 patients 
with HF)

2362/22176 patients 
(10.65%) were 
given low-dose 
spironolactone

0.18% 0.05% 0.41% 
(0.14%–0.69%) 
at 12 months

3.69% 
(3.67%–3.71%) 
at 12 months

AF = atrial fibrillation. HF = heart failure. TIA = transient ischaemic attack. ◆
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effect sizes ranging from 1.27% to
4.31% (Box 2 and Box 3 ). Three of the
trend lines showed a sustained con-
stant month-to-month increase (Box
2 and Box 3). Further, the monthly
increase in the rate with the interven-
tion effects was 3–10 times higher
than the increase shown by the trend
line without the intervention. For
example, the rate of aspirin use in
secondary stroke prevention, when
accounting for the effect of the Febru-
ary 2009 program, increased by 0.29%
each month (compared with the pre-
vious month), compared with 0.03%
monthly increase in the rate without
the intervention.

There was an abrupt increase in the
use of aspirin and warfarin in AF
around the time of the interventions,
followed by a slow decrease in the
trend over time towards the estimated
rate without intervention (Box 3).

Discussion

Our results showed that over half of
the population with a prior hospital-
isation for AF received warfarin or
aspirin treatment. The results are
comparable with an American study
that reported use of warfarin by 42%
of patients with AF at high risk of
stroke, and by 44% of patients with
moderate stroke risk.12

Aspirin significantly reduces the
risk of stroke in patients who experi-
enced a transient ischaemic attack
(TIA) or stroke,13 and should be given
as soon as possible after onset and
continued as long-term antiplatelet
therapy.14 Our analysis showed that
an increasing number of patients were
receiving aspirin as a monotherapy
after a TIA or ischaemic stroke event,
reaching around one-quarter of the
at-risk group in March 2010.

Symptoms of heart failure can be
non-specific, and many at-risk
patients remain undiagnosed in the
early stages.15 If heart failure is sus-
pected, further investigations are
required, including an echocardio-
gram, as it provides information about
the type of heart failure and thus
treatment implications.16,17 We found
that echocardiography was requested
before diagnosis of incident heart fail-
ure for one in five at-risk people.

Low-dose spironolactone (25 mg),
when added to loop diuretic and

3 Monthly time series showing effects of NPS MedicineWise educational programs 
targeting quality use of medicines in cardiovascular management

* The changes in Safety Net copayments in January 2005 contributed to the decrease in the rate 
around that time. ◆
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D)  Estimated impact of NPS MedicineWise programs on the use of low-dose spironolactone in patients 
with heart failure

C)  Estimated impact of the MedicineWise program on the rate of echocardiogram tests requested in the 3 
months before an incident heart failure event

B)  Estimated impact of NPS MedicineWise programs on the use of aspirin as a monotherapy in secondary 
stroke prevention

A)  Estimated impact of NPS MedicineWise programs on the use of warfarin and aspirin in patients with 
atrial fibrillation
3) · 5 August 2013
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angiotensin-converting enzyme
inhibitor therapy, can improve prog-
nosis in patients with moderate-to-
severe heart failure.18 Around 11% of
our patients with heart failure were
given low-dose spironolactone. This
rate is similar to the 11% rate of
spironolactone use in patients with
chronic heart failure reported by a
Dutch study in 2000.19

This evaluation has shown that the
NPS MedicineWise programs deliv-
ered in primary care were effective in
improving prescribing and service use
in cardiovascular management, with
relative effects ranging from 0.63% to
4.31% 12 months after the interven-
tion. The NPS MedicineWise used a
combination of passive and active
interventions to reinforce their key
messages. Active components such as
one-to-one educational visits have
been shown to be effective in improv-
ing health professional practice, pro-
viding small but consistent changes in
prescribing (median, 4.8%), and
small-to-moderate effects on other
professional performance (eg, screen-
ing tests).7,20 Although small to mod-
erate,  such changes  might be
potentially important when hundreds
of patients are affected.7

There are several limitations to our
study. There is no way to ascertain
whether the GPs who are responsible
for changes in prescribing and medi-
cal test requests are also the ones who
received the information through the
NPS MedicineWise program or other
sources. The data does not provide
direct diagnostic information; thus
our analyses rely on previous hospi-
talisation records, including docu-
mentation of a medication regimen to
define the presence of a condition,
and therefore there are likely to be a
number of people with the conditions
of interest who are omitted from the
study population.

Nevertheless, the results of this
study are likely to be generalisable to
the overall Australian population, as

there are only slightly more general
practice visits (rate ratio, 1.17;
P < 0.05) and hospitalisations (rate
ratio, 1.21; P < 0.05) in the veteran
population per year than in other
Australians aged 40 years and over.21

Veterans receive slightly more pre-
scriptions annually than other Aus-
tralians aged 40 years and over (rate
ratio, 1.13; P < 0.05).21 This suggests
that our study results are likely to
reflect the general Australian popula-
tion, but may slightly overestimate the
utilisation rates.

In conclusion, NPS MedicineWise
programs delivered in primary care
are associated with significant
changes in drug use patterns and
service use in cardiovascular man-
agement. The quality use of medi-
cines programs implemented as an
initiative of the National Medicines
Policy have the potential to improve
Australia’s medicines and health
environment.
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