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Background: It is not known if the medicines and services for COPD are used in Australia
according to the COPD-X guideline. This study examined the use of medicines and health
services for COPD among an Australian cohort to determine if they were consistent with
recommendations.
Methods: The administrative claims data from the Australian Government Department of
Veterans’ Affairs were used and included persons aged $50 years who were using medicines
for COPD in April 2016. Use of medicines was identified using the Anatomical, Therapeutic
and Chemical Classification and Pharmaceutical Benefits Scheme. Use of services was identified
using the Medicare Benefits Schedule and Australian Government Department of Veterans’
Affairs Fee Schedule.
Results: Of the 143,261 persons aged $50 years, 12,623 (8.8%) were on medicines for COPD.
Of the total COPD population, 42% were managed on monotherapy, 36% on dual therapy,
21% on triple therapy, and 1.5% on more than three COPD medicines. Monotherapy comprised
tiotropium (80%) predominantly. Services to practitioners who may provide pulmonary rehabilitation service showed less than 10% of the cohort had a claim for a visit to an exercise physiologist
and less than a third had a claim for a physiotherapist visit in the prior 12 months. Services to
assist with care coordination in the form of general practitioner management plans were only
claimed by half of the cohort, while services supporting appropriate medicine use were claimed
by less than one in six cases, despite high levels of inhaler use and multiple inhaler use.
Conclusion: More than three-quarters of COPD persons aged 50 years and above were managed
on either monotherapy or dual therapy, consistent with the guideline recommendations. Almost
one-quarter was on three or more therapies, which will create challenges for multiple device
management. Many services that may benefit persons with COPD appear to be underutilized.
Keywords: Australia, chronic obstructive pulmonary disease, health services administration,
medicine utilization
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COPD is a major public health problem affecting one in 20 Australians aged 45 years
and above.1 COPD is the seventh leading cause of death and the fourth largest contributor to disease burden disability-adjusted life years in Australia.2 COPD is the
number one cause of potentially preventable hospitalizations for a chronic condition
in Australia, accounting for about a quarter of the total hospitalizations.3 In 2003, the
Lung Foundation Australia and the Thoracic Society of Australia and New Zealand
developed the COPD-X guideline to provide recommendations to confirm diagnosis
and assess severity (C), optimize function (O), prevent deterioration (P), develop a

Dovepress

International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/ by 44.192.70.216 on 09-May-2021
For personal use only.

Lim et al

support network and self-management plan (D), and manage
exacerbations (X).4 The COPD-X is regularly updated with
evidence-based revisions conducted every quarter. In 2017, a
summary of the COPD-X guidelines was published to highlight the latest key clinical recommendations in the diagnosis
and management of COPD.5 While there have been many
changes over the years which are summarized with each version revised,6 the key recommendations in the 2017 update (eg,
stepwise approach, pulmonary rehabilitation, smoking cessation) are consistent with the original recommendations.4,5
The COPD-X7 and the GOLD8 guidelines recommend
the use of long-acting beta-agonists (LABAs), long-acting
muscarinic antagonists (LAMAs), or combination products
of LABAs and LAMAs to optimize function in patients with
COPD. Over the last few years, a number of new medicines
for COPD have been introduced to the Australian market.
The new medicines include new LAMAs (glycopyrronium,
aclidinium, umeclidinium), new LABAs (vilanterol), and
combination products of LABAs and LAMAs (indacaterol +
glycopyrronium, vilanterol + umeclidinium, eformoterol +
aclidinium, olodaterol + tiotropium). Some of the medicines
with the combination products are not available as single
agents and so patients could be switched from other products,
leaving potential for duplicate therapy where add-on use occurs
rather than the intended switch. Further, the majority of the
medicines for COPD come in different device types, adding to
the complexity of management for patients and health professionals, particularly where switching or combined use occurs.
The COPD-X guideline recommends the use of monotherapy or dual therapy for COPD management.7 With regard
to triple therapy, the COPD-X states that there is insufficient
evidence to support its use for mortality or exacerbations.7
A 2016 Cochrane review included six studies (n=1,905)
comparing tiotropium plus LABA/inhaled corticosteroid

(triple therapy) vs tiotropium alone.9 Based on a metaanalysis of two studies (n=961) included in the Cochrane
review, there were no significant differences in mortality (OR
1.80, 95% CI 0.55–5.91), all-cause hospital admissions (OR
0.84, 95% CI 0.53–1.33), or exacerbation (OR 0.89, 95%
CI 0.56–1.41).9 Based on a meta-analysis of four studies
included in the review, there were significant improvements
in terms of quality of life and lung function using triple therapy.9 It was, however, noted that not all participants included
in the studies had COPD that was severe enough to be recommended triple therapy.7 In patients with severe COPD and
frequent exacerbations, the COPD-X7 guideline states that
triple therapy (inhaled corticosteroids/LABA/LAMA) may
be more beneficial than dual therapy (inhaled corticosteroids/
LABA).10 Furthermore, the COPD-X guideline recommends
the use of inhaled corticosteroids in patients with moderate
to severe COPD with a FEV1 of less than 50% of predicted
normal and frequent exacerbations (current Pharmaceutical
Benefits Scheme criteria).7,11
In addition to COPD treatments, the COPD-X guideline recommends prevention or treatment of osteoporosis,
use of pulmonary rehabilitation, and treatment of comorbidities such as anxiety and depression to optimize function
(Table 1).7 Additionally, several measures are recommended
to prevent deterioration of COPD, including development of
care plans to support COPD management and organizing a
Home Medicines Review12 for assessing medicine use and
inhaler technique (Table 1).
It is not known if the medicines and services for COPD
are used in Australia according to the COPD-X guideline.
The purpose of this cross-sectional study was to examine
use of medicines and use of services for COPD among an
Australian cohort to determine if they were consistent with
recommendations.

Table 1 Key recommendations for optimal management of COPD4
COPD-X plan

Recommendation

Optimize function

– Use a stepwise approach to optimizing pharmacotherapy
– Prevent or treat osteoporosis
–	Encourage pulmonary rehabilitation and exercise training for all patients. Be aware of comorbidities such as
anxiety or depression which may affect care
–	Regularly check adherence to medicines and inhaler technique
–	Encourage smoking cessation for all patients
–	Refer patients to specialist respiratory services for particular symptoms including assessment for oxygen therapy
– Ensure all patients receive annual influenza vaccine immunization and are up to date with pneumococcal vaccine
– Consider mucolytic therapy for patients with moderate to severe COPD who have had one or more
exacerbations in the past year
– Provide patients with self-management education as well as information on where to access support groups
– Consider developing a GP management plan and organizing a Home Medicines Review

Prevent deterioration

Develop a support network
Manage exacerbation

Abbreviation: GP, general practitioner.
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Materials and methods
The study used the administrative claims data from the
Australian Government Department of Veterans’ Affairs
(DVA). The dataset contains details of all prescription
medicines, hospitalizations, medical services, and allied health
services which have been subsidized by DVA. The DVA
dataset contains records for a current population of 220,000
members of the Australian veteran community, which includes
veterans and war widows and widowers. The median age of
the DVA treatment population is 80. Veterans, war widows
and widowers, and dependents are eligible for DVA health
cards. There are different types of DVA health cards and
services covered by each card; gold card holders are eligible
for all health services that DVA funds.13 The DVA maintains
a client file that includes data on sex, date of birth, date of
death, and family status. Medications are coded in the dataset
according to the World Health Organization Anatomical
Therapeutic Chemical (ATC) classification system14 and the
Pharmaceutical Benefits Schedule (PBS) item codes.15 Hospitalizations are coded according to the International Statistical
Classification of Diseases and Related Health Problems, Tenth
Revision, Australian Modification (ICD-10-AM).16
This study included all gold card holders aged 50 years
and above who were using medicines for COPD in April
2016. Individuals using medicines for COPD and also using
medicines for other relevant diagnoses (eg, asthma) were
included. To determine what medicines patients were using
in April 2016, a run-in period from January to March 2016
and a run-out period from May to June 2016 was established.
Duration of use of the dispensed medicines was calculated
from the data and represented the time period within which
75% of individuals returned for a refill of the prescriptions.
Individuals were considered continuous users of the medicines if they had sufficient supply to last for the full 30 days
of April 2016.
Medicines with listings restricted to COPD were included
in the analysis. Ipratropium, ATC code R03BB01, which was
an unrestricted listing, but is predominantly used for COPD,
was also included. Medicines were selected by relevant ATC
or PBS codes: LAMAs (tiotropium ATC code R03BB04,
aclidinium ATC code R03BB05, glycopyrronium ATC code
R03BB06, umeclidinium ATC code R03BB07), LABAs
(indacaterol ATC code R03AC18), inhaled corticosteroids
and LABA combination products (fluticasone + salmeterol
restricted to COPD use PBS item code 8432T or 8519J;
budesonide + eformoterol, restricted to COPD use PBS
item code 10018G or 8750M; fluticasone + vilanterol,
selected strengths PBS item code 10199T), and LAMA and
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LABA combination products (glycopyrronium + indacaterol
ATC code R03AL04, umeclidinium + vilanterol ATC code
R03AL03, tiotropium + olodaterol ATC code R03AL06,
aclidinium + eformoterol ATC code R03AL05). All the
abovementioned medicines were either on the “Restricted
benefits” or “Authority required benefits” on the Pharmaceutical Benefits Scheme.17 This means that the medicines
can only be prescribed for specific therapeutic uses, which
in this study means only to patients with COPD diagnosis.
Analyses were undertaken to determine if individuals were
using mono, dual, triple, or quadruple therapy to manage
COPD. Quadruple therapy means the use of any four medicines including use of relievers or use of duplicate medicines.
A conservative estimate of concurrent therapy was defined,
requiring concomitant use of the therapies for the full 30 days
of April 2016.
COPD exacerbations in the previous year were examined as markers of disease severity using the following
end points: 1) hospitalization for COPD (ICD-10-AM16
diagnosis codes J42, J43, and J44 as a combined end
point), or 2) dispensing of systemic corticosteroids (ATC
code H02AB). Rate of hospitalization for pneumonia, a
potential adverse event of inhaled corticosteroid use, was
also assessed using ICD-10-AM diagnosis codes J12–J18
inclusive.
With regard to assessment of service use and medicines
for other conditions, the following criteria were assessed
in the year prior to April 2016: 1) percentage with a visit
to an exercise physiologist (DVA Fee Schedule18 EP10EP29), 2) percentage with a visit to a physiotherapist (DVA
Fee Schedule PH10-PH29), 3) percentage on osteoporosis
medicines (at least one dispensing, PBS item codes 08511Y,
09012H, 09183H, 09351E, 04443W, 04444X, 08481J,
08621R, 09391G, 08972F, 04059P, 08899J, 08973G,
04380M, 09147K, 08974H, 09288W, 08056B, 03036T,
09411H, 05457F, 08363E, 02220W, 02273P, 02254P,
02191H, 02224C, 02194L, 02215N), 4) percentage having
had medicines for anxiety (ATC code N05B), 5) percentage
having had medicines for depression (ATC group N06A
excluding N06AX12, N06AA09), 6) percentage having seen
a respiratory specialist (Medicare group A03 or A04, where
specialty code = 014 or 094 – thoracic medicine specialist). For the following two items, use was examined over a
1-year period and a 2-year prior period based on administrative rules for claims allowed over time: 1) percentage with
a general practitioner (GP) management plan (Medicare
Benefits Schedule [MBS] service item codes19 721–734 inclusive) and 2) percentage with a Home Medicines Review12

submit your manuscript | www.dovepress.com

Dovepress

Powered by TCPDF (www.tcpdf.org)

3087

Dovepress

International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/ by 44.192.70.216 on 09-May-2021
For personal use only.

Lim et al

(MBS service item codes 900, 903). Use of services was
stratified by types of therapy (mono, dual, triple, or quadruple
therapy) and by COPD exacerbations (hospitalization or
corticosteroid dispensing).

Ethics
This study was approved by the University of South Australia
Human Research Ethics Committee and DVA’s Human
Research Ethics Committee. The data that support the
findings of this study are available from the Australian
Government DVAs but restrictions apply to the availability
of these data, which were used under license for the current
study, and so are not publicly available.

Results
Use of medicines for COPD
Of the 143,261 gold card holders aged 50 years and older
in April 2016, 12,623 (8.8%) were on medicines for COPD.
The median age of the COPD cohort was 85 years, 47% were
women, and 16.0% lived in residential aged care facilities.
Of the total COPD population, 53.6% were dispensed
tiotropium, 33.3% fluticasone and salmeterol, 12.6% budesonide and eformoterol, and 5.0% indacaterol (Table 2).
When considering multiple COPD medicine use, 41.7%
were managed on monotherapy, 36.3% on dual therapy,
20.5% on triple therapy, and 1.5% on more than three
COPD medicines. Monotherapy included predominantly
tiotropium (80%), followed by indacaterol (5%). Dual
therapy included predominantly fluticasone and salmeterol
(51%), followed by budesonide and eformoterol (19%)

Table 2 Percentage of veterans on medicines for COPD (as
a proportion of the total veteran population on medicines for
COPD)
Medicine

n (%)

Tiotropium
Fluticasone + salmeterol
Budesonide + eformoterol
Indacaterol
Indacaterol + glycopyrronium
Ipratropium
Glycopyrronium
Aclidinium
Fluticasone + vilanterol
Umeclidinium + vilanterol
Umeclidinium
Tiotropium + olodaterol
Aclidinium + eformoterol

6,761 (53.6)
4,198 (33.3)
1,588 (12.6)
636 (5.0)
624 (4.9)
536 (4.3)
407 (3.2)
348 (2.8)
268 (2.1)
249 (2.0)
219 (1.7)
58 (0.5)
49 (0.4)

Note: The percentage does not add up to 100% because veterans can be on more
than one medicine or combination products.
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or indacaterol and glycopyrronium (12%). Triple therapy
comprised predominantly salmeterol with fluticasone plus
tiotropium (59%), or budesonide and eformoterol plus
tiotropium (20%). Only 187 persons (1.5%) were on more
than three COPD medicines concurrently. This was most
commonly fluticasone with salmeterol plus tiotropium and
ipratropium (21%).
In the previous year, 1,160 (9.2%) cases were hospitalized for COPD, 4,183 (33.1%) had an exacerbation
(as measured by systemic corticosteroid use), and 709 (5.6%)
had a hospitalization for pneumonia (Table 3). People with
three or more therapies were more likely to have had COPD
hospitalizations in the previous year (triple therapy: rate ratio
[RR] 2.31, 95% CI 2.08–2.57; more than three therapies: RR
5.76, 95% CI 4.77–6.96) when compared with people on
monotherapy (Table 4). People on multiple therapies were
more likely to have had COPD exacerbation (as measured
by systemic corticosteroid use) (Table 4). Similarly, people
on multiple therapies (triple therapy or more than three
therapies) were more likely to have had hospitalization for
pneumonia (Table 4).
When considering the potential for duplication of therapy,
while 69% of the population were on at least one LAMA,
and only 0.48% were on at least two LAMAs concurrently.
Similarly, while 60% of the population were on at least one
LABA, only 3% were on two or more LABAs concurrently.
Overall, just under half (46%) were using inhaled corticosteroids, but only 0.15% were on two different inhaled
corticosteroids concurrently. Just under half of the cohort
(48%, n=6,051) were not dispensed any other respiratory
medicines (eg, short-acting beta-agonists or other medicines for asthma), 41% (n=5,196) were dispensed one other
respiratory medicine, and 10% (n=1,255) were dispensed
two medicines.

Use of health services for COPD
Less than 10% of persons with COPD had a claim for a visit
to an exercise physiologist in the previous 12 months, a practitioner who may be expected to provide exercise services
(Tables 5 and 6). Additionally, less than a third had a claim
for a physiotherapist visit in the prior 12 months, another
practitioner who may be expected to provide pulmonary
rehabilitation services (Tables 5 and 6). Those with prior
COPD hospitalizations were more likely to receive all types
of services except exercise physiology services and Home
Medicines Reviews than those who did not (Table 6). Those
with prior exacerbations were more likely to receive all
services except exercise physiology services than those who
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Table 3 Number of prior exacerbations by type of therapy
Therapy

Number of
exacerbations

Prior
COPD

Monotherapy
(n=5,262)

0
1
2
.3
0
1
2
.3
0
1
2
.3
0
1
2
.3

4,866 (92.5%)
269 (5.1%)
79 (1.5%)
48 (0.9%)
4,259 (92.9%)
219 (4.8%)
67 (1.5%)
42 (0.9%)
2,213 (85.5%)
236 (9.1%)
64 (2.5%)
74 (2.9%)
125 (66.8%)
34 (18.2%)
10 (5.4%)
18 (9.6%)

Dual therapy
(n=4,587)

Triple therapy
(n=2,587)

More than
three therapies
(n=187)

Rate per
1 year
0.051
0.015
0.009
0.048
0.015
0.009
0.091
0.025
0.029
0.182
0.054
0.096

did not (Table 5). Between 35% and 40% of individuals had
received a GP management plan in the previous 1 year, while
between 40% and 50% of persons had received a GP management plan in the previous 2 years (Tables 5 and 6). Home
Medicines Reviews, which are recommended for checking
inhaler technique, were claimed for less than 15% of persons
with COPD in the previous year (Tables 5 and 6).

Discussion
In the current study, more than three-quarters of the cohort
(78%) were managed on either monotherapy or dual therapy,
consistent with the guideline recommendations.7 One-fifth
(21%) were on triple therapy and only 1.5% were on more
than three COPD medicines. Tiotropium was the medicine
most commonly used to manage COPD, although uptake of
the new LAMAs and combination products is increasing.15
People who had more exacerbations and hospitalizations
for COPD were on more COPD medicines (dual, triple, or
more than three therapies). Health services for COPD were
not widely used by this cohort with COPD, with less than
a third having a claim for a service by physiotherapist visit
or exercise physiologist in the previous 12 months, both
practitioners who may be expected to provide pulmonary
rehabilitation services. Services to assist with care coordination in the form of GP management plans were only claimed
by half of the cohort, while services supporting appropriate
medicine use were claimed by less than one in six cases,
despite high levels of inhaler use and multiple inhaler use
in the cohort.
There were low levels of duplicate therapy (3.7%); however, given the prevalence of COPD nationally, a significant
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Prior systemic
corticosteroids
3,822 (72.6%)
648 (12.3%)
238 (4.5%)
554 (10.5%)
3,068 (66.9%)
688 (15.0%)
247 (5.4%)
584 (12.7%)
1,481 (57.3%)
426 (16.5%)
200 (7.7%)
480 (18.6%)
69 (36.9%)
35 (18.7%)
15 (8.0%)
68 (36.4%)

Rate per
1 year
0.123
0.045
0.105
0.150
0.054
0.127
0.165
0.077
0.186
0.187
0.008
0.364

Prior
pneumonia
4,985 (94.7%)
206 (3.9%)
53 (1.0%)
18 (0.3%)
4,373 (95.3%)
164 (3.6%)
39 (0.9%)
11 (0.2%)
2,382 (92.1%)
153 (5.9%)
36 (1.4%)
16 (0.6%)
174 (93.1%)
9 (4.8%)
1 (0.5%)
3 (1.6%)

0.039
0.010
0.003
0.036
0.009
0.002
0.059
0.014
0.006
0.931
0.048
0.005
0.016

number of persons may be inappropriately receiving
duplicate therapy. Our results are similar to that reported
in the 2017 Drug Utilization Sub Committee post-market
review of COPD medicines where 3.6% of COPD patients
were at risk of duplicate therapy.20
The prevalence of use of three or more medicines in our
study cohort (22%) was similar to that found in a study of
the US Veterans Affairs health system; 29% were dispensed
three or more medication classes in 1 year.21 In terms of the
rate of exacerbations, 9.2% of our study cohort were hospitalized for COPD. Our findings are comparable to a 2016
study conducted in the UK (n=8,811 COPD patients) where
10% of patients experienced a COPD exacerbation and 2%
were hospitalized for COPD.22
The COPD-X guideline recommends the use of inhaled
corticosteroids in patients with moderate to severe COPD
with a FEV1 of less than 50% of predicted normal and frequent exacerbations.7,11 However, studies have shown that
there has been frequent and potentially inappropriate use
of inhaled corticosteroids among those considered at low
risk.23,24 A cross-sectional study of 24,957 COPD patients
in UK reported that over half of the patients categorized as
“low-risk group” were inappropriately given inhaled corticosteroids, either alone or in combination with a LAMA.23
Similarly, a cross-sectional study of 3,183 COPD patients
in five European countries and in the US reported that half
of patients categorized as “low-risk group” were receiving
inhaled corticosteroids/LABA.24 In the low-risk group, over
70% of patients did not have an exacerbation in the prior year.
In our study population, approximately half of the cohort was
using inhaled corticosteroids, while only a third had had an
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0.118
22

506

0.109
0.063
287
0.074
390

Note: Veterans may have more than one episode of hospitalization or corticosteroid dispensing.

281

1.609
4,162
1.120
5,137
0.956
5,031
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2.706

5.76 (4.77–6.96),
P,0.001
2.83 (2.58–3.10),
P,0.001
1.59 (1.03–2.44),
P=0.035
0.695
130

2.31 (2.08–2.57),
P#0.001
1.68 (1.62–1.75),
P,0.001
1.47 (1.26–0.71),
P,0.001
0.279
722

0.97 (0.87–1.09),
P=0.63
1.17 (1.13–1.22),
P#0.001
0.84 (0.73–0.98),
P=0.029
0.117
538
0.12
635

COPD
hospitalization
Corticosteroid
dispensing
Pneumonia
hospitalization

Rate ratio Poisson’s
regression (95% CI),
P-value
Rate per
1 year
Total
number
Rate per
1 year
Total
number
Rate ratio Poisson’s
regression (95% CI),
P-value
Rate per
1 year
Total
number
Total
number

Rate per
1 year

Dual therapy
(n=4,587)
Monotherapy
(n=5,262)
Therapy

Table 4 Use of monotherapy or multiple therapies for COPD and prior exacerbation

Triple therapy
(n=2,587)

Rate ratio Poisson’s
regression (95% CI),
P-value

More than three therapies
(n=187)
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exacerbation (as measured by systemic corticosteroid use) in
the prior year. The difference between guideline recommendation and clinical practice could also be due to individual
patients’ needs, response to treatment, and clinical condition
as determined by the clinicians.
When considering health service use and treatment of
comorbid condition, the analysis suggests that some services
may be underutilized (Tables 5 and 6). The Australian guidelines recommend that pulmonary rehabilitation and regular
exercise can benefit all patients with COPD;7 however, it
appears that these services, as measured by physiotherapist
visits or exercise physiologist visits, were underutilized.
Patients with COPD are at higher risk of having osteoporosis,
particularly those prescribed corticosteroid medicines; however, only one-fifth of the cohort were receiving medicines
for osteoporosis including those who had been prescribed
corticosteroids. Good COPD management requires a tailored multidisciplinary approach; therefore, the guidelines
also recommend developing a care plan based on the agreed
goals of the patient.7 However, less than half of the cohort
had a GP management plan in the previous 2 years. Incorrect
inhaler technique was common, with up to 90% of patients
demonstrating incorrect technique.25,26 Despite this, Home
Medicines Reviews, which are recommended for checking
inhaler technique, were claimed for less than 20% of persons
with COPD in the prior year.
The underutilization of health services can be attributed to
several factors. According to the Lung Foundation Australia
2015 survey, the number of patients who would benefit from
a pulmonary rehabilitation program outweighs the capacity
of the current number of programs available.27 In addition,
some GPs may be unaware of the availability of the health
services or do not know how to refer the patients. A 2013
study interviewing GPs about barriers to pulmonary rehabilitation programs found many had low knowledge of the
programs for COPD patients or did not know how to refer
their patients. Some GPs thought transport might be a barrier
for their patients attending a program, as their patients had
difficulty attending any appointments outside the home.28
Our cross-sectional study used data from April 2016. The
combination products such as aclidinium + eformoterol or
glycopyrronium + indacaterol were only listed in the PBS in
December 2015. The 2017 Drug Utilization Sub-Committee
post-market review of COPD medicines similarly showed a
very low but increasing level of use of the combination products from January 2015 to December 2016.20 Thus, it may
be too soon to determine the extent of uptake of medicines
that are recently listed in the PBS.
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Table 5 Use of services stratified by monotherapy or multiple therapies for COPD
One year prior
Exercise physiologist
Physiotherapist
Osteoporosis medicines
Anxiety
Depression
Respiratory specialist
GP management plan
Home Medicines Reviews
Two years prior
GP management plan
Home Medicines Reviews

Monotherapy

Dual therapy

Triple therapy

Quadruple + therapy

P-value, chi-squared test

448 (8.5%)
1,691 (32.1%)
979 (18.6%)
755 (14.4%)
1,808 (34.4%)
1,026 (19.5%)
1,948 (37.0%)
563 (10.7%)

367 (8.0%)
1,507 (32.9%)
869 (18.9%)
658 (14.3%)
1,561 (34.0%)
994 (21.7%)
1,781 (38.8%)
458 (10.0%)

172 (6.7%)
835 (32.3%)
541 (20.9%)
386 (14.9%)
962 (37.2%)
765 (29.6%)
1,011 (39.1%)
294 (11.4%)

23 (12.3%)
67 (35.8%)
51 (27.3%)
33 (17.7%)
84 (44.9%)
85 (45.5%)
82 (43.9%)
11 (5.9%)

0.0046
0.66
0.0030
0.56
0.0010
,0.001
0.065
0.050

2,474 (47.0%)
923 (17.5%)

2,200 (48.0%)
769 (16.8%)

1,246 (48.2%)
474 (18.3%)

104 (55.6%)
29 (15.5%)

0.11
0.34

Abbreviation: GP, general practitioner.

A limitation of this study is that we did not assess smoking
cessation products in those who may still smoke, as it is not
possible to determine smoking status from DVA health claims
data. Results on health service use and treatment of comorbid
condition were based on DVA health claims data, and so may
not reflect the actual number of persons who initiated certain
behavioral changes or received certain treatments, such as
extent to which exercise programs were fulfilled. We did not
assess medication adherence. Similarly, since results were
based on health claims data, we do not have data for use of
medicines and health service for individuals who did not return
for a refill of the prescriptions within the study period.
Our study was limited by its reliance on administrative
health claims data which meant our analysis was based on
the different numbers and types of medicines used for COPD.
This may have led to an underestimation of the number of
people with COPD. We were not able to classify patients
according to lung function data. Some patients may have

been referred to public hospital for use of health services and
therefore not included in our analysis. Our data are limited
to older Australian population. Our results are likely to be
generalizable to all older Australians as they had similar
rates of medicine use and health services when compared
with Australian veterans;29,30 however, the generalizability
to younger population groups is not known.

Conclusion
More than three-quarters of persons aged 50 years and above
with COPD were managed on either monotherapy or dual therapy, consistent with the guideline recommendations. Almost
one-quarter were on three or more therapies, which will create challenges for multiple device management. There was
evidence of duplication of therapy, highlighting that prescribers need to be alert to the active ingredients in combination
products to avoid inadvertent duplication. Many services that
may benefit persons with COPD appear to be underutilized.

Table 6 Use of services stratified by prior exacerbations of COPD

One-year prior
Exercise physiologist
Physiotherapist
Osteoporosis medicines
Anxiety
Depression
Respiratory specialist
GP management plan
Home Medicines Reviews
Two years prior
GP management plan
Home Medicines Reviews

Prior COPD
hospitalization

No prior
COPD
hospitalization

P-value,
chi-squared
test

Prior
corticosteroid
dispensing

No prior
corticosteroid
dispensing

P-value,
chi-squared
test

75 (6.5%)
483 (41.6%)
256 (22.1%)
232 (20.0%)
453 (39.1%)
553 (47.7%)
475 (41.0%)
131 (11.3%)

935 (8.2%)
3,617 (31.6%)
2,184 (19.1%)
1,600 (14.0%)
3,962 (34.6%)
2,317 (20.2%)
4,347 (37.9%)
1,195 (10.4%)

0.043
,0.001
0.013
,0.001
0.0023
,0.001
0.043
0.36

310 (7.4%)
1,542 (36.9%)
942 (22.5%)
683 (16.3%)
1,557 (37.2%)
1,399 (33.4%)
1,682 (40.2%)
479 (11.5%)

700 (8.3%)
2,558 (30.3%)
1,498 (17.8%)
1,149 (13.6%)
2,858 (33.9%)
1,471 (17.4%)
3,140 (37.2%)
847 (10.0%)

0.085
,0.001
,0.001
,0.001
,0.001
,0.001
0.0011
0.015

587 (50.6%)
227 (19.6%)

5,437 (47.4%)
1,968 (17.2%)

0.039
0.040

2,084 (49.8%)
804 (19.2%)

3,940 (46.7%)
1,391 (16.5%)

,0.001
,0.001

Abbreviation: GP, general practitioner.
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A focus on improving the use of non-pharmacological services
to support COPD management appears warranted.
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