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Abstract

Background In Australia, as in many other Western

countries, patient surveys suggest the costs of medicines

lead to deferring or avoiding filling of prescriptions. The

Australian Pharmaceutical Benefits Scheme provides

approved prescription medicines at subsidised prices with

relatively low patient co-payments. The Pharmaceutical

Benefits Scheme defines patient co-payment levels per

script depending on whether patients are ‘‘concessional’’

(holding prescribed pension or other government conces-

sion cards) or ‘‘general’’, and whether they have reached a

safety net defined by total out-of-pocket costs for Phar-

maceutical Benefits Scheme-approved medicines.

Objective The purpose of this study was to explore the

impact of costs on adherence to statins in this relatively

low-cost environment.

Methods Using data from a large-scale survey of older

Australians in the state of New South Wales linked to

administrative data from the national medical and

pharmaceutical insurance schemes, we explore the rela-

tionships between adherence to medication regimes for

statins and out-of-pocket costs of prescribed pharmaceuti-

cals, income, other health costs, and a wide set of demo-

graphic and socio-economic control variables using both

descriptive analysis and logistic regressions.

Results Within the general non-safety net group, which has

the highest co-payment, those with lowest income have the

lowest adherence, suggesting that the general safety

threshold may be set at a level that forms a major barrier to

statin adherence. This is reinforced by over 75% of those

who were not adherent before reaching the safety net

threshold becoming adherent after reaching the safety net

with its lower co-payments.

Conclusion The main financial determinant of adherence

is the concessional/general and safety net category of the

patient, which means the main determinant is the level of

co-payment.

Key Points for Decision Makers

Adherence to statins by patients is associated with

the size of the patient co-payment.

The most affected group is the non-concessional

patients with lower incomes, suggesting changed

thresholds including the option of stepped thresholds

may improve community health outcomes.

Other factors impacting on adherence to statins

including language spoken at home have direct

policy implications.
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1 Background

In Australia, as in many other Western countries, patient

surveys suggest the costs of medicines lead to deferring or

avoiding filling of prescriptions [1, 2]. The Australian

Pharmaceutical Benefits Scheme (PBS) provides approved

prescription medicines with relatively low patient co-pay-

ments, leading to the question of why this is observed in

Australia. This study explores the role of costs in adherence

to statins.

Surveys report variable impacts of cost on medication

adherence in Australia, with from 8% of all people to 23%

of people who experience financial stress delaying or not

using a prescribed medication owing to cost [1–3].

Increased patient costs were associated with lower medi-

cation adherence [4], and poorer health outcomes. Increa-

ses in prescription co-payments in 2005 were associated

with reductions in prescriptions dispensed, with the largest

reductions where there were over-the-counter alternatives,

or where symptoms did not change with the medication [5].

In the UK [6], factors such as the severity of symptoms or

the disease or whether patients found the medicine effec-

tive and necessary played a greater role than cost in deci-

sions to fill prescriptions [6, 7]. An Australian discrete

choice survey [8] found that perceived harms and benefits

of medications were the most relevant factors in decisions

about continuing medication.

Warren et al. [9] explored non-cost factors influencing

adherence in the long-term use of statins in Australia and

found older people were more adherent while those who

speak a language other than English at home, those who

smoke and those under psychological stress were less likely

to adhere to prescribed statins. An extension of this study

concluded that continuity of general practitioner (GP) care

also influences adherence [10].

1.1 Australian Institutional Arrangements

The Australian healthcare system comprises public and

private components including private health insurance.

Programmes are managed at both national and state levels.

The programmes relevant to this project are funded and

managed by the national government, and comprise the

PBS, and the Medicare Benefits Schedule (MBS), which

supports the use of private medical services for private

patients both out of hospital and in hospital, with a rebate

fixed for each specific medical service. Both the MBS and

PBS can involve patient co-payments.

The PBS funds approved prescribed pharmaceuticals,

with patients required to make a fixed co-payment for each

prescription and the PBS covering the remaining cost.

Patients are classified as concessional or general with more

than one in four Australians holding a concession card [11].

The PBS safety net operates on a family basis, with all

members contributing towards meeting a spending thresh-

old and all moving to lower co-payments once that

threshold is reached. The co-payment for each PBS pre-

scription depends on the patient category, labelled in this

study as concessional non-safety net, concessional safety

net (CSN), general non-safety net (GNSN) and general

safety net (GSN). Table 1 shows the co-payments from

January 2016.

Some prescriptions are priced below co-payment levels,

for example most common antibiotics are priced below the

general co-payment. Patients pay the full cost of these

prescriptions with the PBS making no payment and these

prescriptions are not recorded in the PBS system. While

prices for the statins explored in this study are now below

the general co-payment, this study relates to a period prior

to the availability of most generic statin formulations on

the PBS. As only 5.4% of statin purchases by concessional

patients fell below the general co-payment level, reason-

ably complete information is available for all categories of

patients.

This article, which expands previous analyses [9, 10], is

part of a larger study addressing the role of costs in med-

ication adherence through exploring the role of safety nets

and other health costs potentially associated with adher-

ence. We report here on the study of statins as they are an

important life-saving class of medicines with effectiveness

directly related to adherence, but because they treat

asymptomatic disease are potentially sensitive to costs.

2 Methods and Data

2.1 Background to the Data Used

The principal data source is the Sax Institute’s 45 and Up

Study [12], which is based on the population of the state of

New South Wales, Australia. Prospective participants were

randomly sampled from the enrolment base of Medicare

Australia, which provides near-complete coverage of the

population. People 80? years of age and residents of rural

and remote areas were oversampled. A total of 267,086

participants joined the study by completing a baseline

questionnaire (between January 2006 and December 2009)

and giving signed consent for follow-up and linkage of

their information to routine health databases. About 18% of

those invited participated and participants included about

11% of the New South Wales population aged 45 years and

over. The representativeness of the survey has been docu-

mented [13]. However, even with this large sample, these

response rates mean estimates of prevalence must be

treated cautiously, while estimates of relationships can be
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treated with more confidence [14]. For the purposes of the

present study, the linkage with PBS data for the period

2005–2011 permits patients to be tracked and their adher-

ence to medications measured. Pharmaceutical Benefits

Scheme data include numbers of scripts, costs of scripts,

whether patients are general or concessional, and whether

they have reached a safety net. Self-reported data from the

survey provide broad information on the use of prescription

and non-prescription medications over the period prior to

the survey, together with relevant social and demographic

information.

People may fail to purchase medications for a variety of

reasons, including co-payments, lack of income and the

impact of other health costs on available funds, and we first

address the relationship between co-payments and statin

adherence descriptively. Interpretation of the simple

descriptive analysis is complex, in particular as factors that

impact on adherence also impact on the likelihood of

transition onto the safety nets. The purpose of this study is

to identify the groups most likely to fail to adhere to their

medications and to consider whether this is consistent with

cost being a major factor, which requires the study of

association rather than causality. The descriptive analysis

and the modelling described explores this association.

Approaches to improving adherence of this group require

understanding of behaviour, and to explore the impact of

price on adherence we track the adherence status of indi-

viduals who move onto the safety net.

To refine the initial analyses, we model annual adher-

ence as a function of cost-related and social/demographic

factors. As there are potentially many interactions between

categories and other factors, modelling was undertaken

separately for each patient category. Other health costs

include MBS co-payments and the number of GP consul-

tations, which both have highly skewed distributions that

have been transformed to quintiles. Survey data are used to

measure income and to identify whether survey respon-

dents use complementary medicines or mainstream over-

the-counter medications, and how many different pre-

scribed medications they report using. These measures

were drawn from the survey question ‘‘Have you taken any

medications, vitamins or supplements for most of the last

4 weeks’’. We classified medications listed in the survey as

prescription only, complementary (vitamins, glucosamine)

and over-the-counter mainstream medications (aspirin,

paracetamol, pantoprazole and salbutamol).

Total PBS co-payments are in part determined by the

quantum of statins, thus while these totals may impact on

adherence, they have been excluded from the modelling to

avoid issues of endogeneity. To address whether failing to

purchase statins is related to costs of other prescription

medications at a point of time, we use monthly data with

descriptive analysis.

There is considerable evidence that patients on the

safety nets are inclined to purchase more medications

towards the end of the calendar year to save money in the

early months of the following year (hoarding) [15]. How-

ever, hoarding would be compensated by ‘‘under-purchas-

ing’’ at the start of the following year, meaning the impact

on annual adherence would be small, and hoarding is not

addressed in our analysis.

2.2 Annual Data

Statins are mostly sold in packs of 30 to be taken at one per

day. The ratio of time expected to be covered by the

quantity purchased to the number of days actually covered

is referred to as a medication possession ratio (MPR). In

the context of statins, the MPR is the quantity purchased

divided by the number of days covered, assumed to be the

time between purchases, with ‘‘adherence’’ defined by the

commonly used threshold of an MPR greater than 80% [9].

Of the 267,068 people included in the 45 and Up Study,

106,808 claimed PBS benefits for statins. We removed

observations that could not be analysed (e.g. all scripts on

one day, values missing), and where adherence measures

were not meaningful (e.g. fewer than 3 or more than 24

scripts in a year). Further, person-years were deleted if the

average co-payment per individual pill was more than

AUS$1.30 for general patients as the maximum co-pay-

ment was AUS$1.14 per pill in 2011, if the average

quantity of pills purchased per day was more than three, or

if there was a gap of 6 months or more between purchases

in the year. The final sample was 442,344 person-years

drawn from 94,114 individual respondents. Modelling is

based on smaller samples, again as some independent

Table 1 Co-payments and thresholds for the Pharmaceutical Benefits Scheme, 2016

Co-payment per

prescription

Annual family safety net

threshold

Safety net co-payment per

prescription

Concessional patients (those holding prescribed pension or

healthcare cards)

AUS$6.20 AUS$372.00 Nil

General patients (those not concessional patients) AUS$38.30 AUS$1,475.70 AUS$6.20
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variables have missing values. To minimise this problem

we have used the ‘‘half scale rule’’ [16] to derive the

Kessler mental health measure of psychological distress

[17], and for categorical variables with large numbers of

missing values we included a ‘‘missing’’ category.

We allocate person-years to the categories of conces-

sional/general, depending on which forms the majority of

total scripts in this person-year. We then define the person-

year as ‘‘safety net’’ if more than 20% of scripts are under

safety net arrangements, assuming 20% is large enough to

impact on behaviour. Analyses using 10 and 30% differ in

only minor ways from those in Tables 2, 3 and 4.

When tracking people from non-safety net to safety net

status within each person-year, measurement of adherence is

complicated by uncertainty regarding start and endpoints,

which leads to some observations being deleted because of

implausible MPR values. This, together with person-year

classification of GSN and CSN categories including at least

20% of the year on the safety nets, led to somewhat different

patterns to the main analysis and a total of 406,266 person-

years in the transition analysis (Table 3).

2.3 Annual Analysis

The initial analysis examines annual adherence by category

descriptively. This is done in two parts, first, by simple

tabulation of average adherence rates by category for each

person-year, and second, by following individual respon-

dents’ transitions from non-safety to safety net status

through a year to observe changes in adherence. The latter

gives a more direct understanding of whether adherence

follows price, but also shows the degree to which respon-

dents who are adherent under the safety net were also

adherent before reaching the safety net.

This is followed by logistic regression of adherence/

non-adherence within each category using person-year

units with a cluster adjustment for the multiple observa-

tions for individuals over years. The logistic regression was

undertaken using demographic and health control variables

comparable to previous studies [9]. Variables used to

address cost included total MBS co-payments, number of

GP visits, and numbers of different prescriptions, over-the-

counter medications and ‘‘complementary’’ medications.

2.4 Monthly Data

One potential reason to not purchase statins could be if

other medication costs were faced at the same time.

Monthly data were used to explore whether purchases of

other PBS medications in a month were related to pur-

chases of statins. We report on all person-months for

respondents who use statins, including months with and

without statin use. From the 106,808 people included in the

survey using statins, after removing those who had a gap in

statin purchasing of 18 months or more, and those who

purchased statins for 6 months or less, the final sample was

4,783,091 person-months of which 4,100,018 included

statin use. For the person-months where there is a change

of categories (mainly to safety net), the month is allocated

to the category with the highest number of scripts.

2.5 Monthly Analysis

We examine prescription and co-payment patterns for

statins and non-statins for each category. For the GNSN

group, the majority of non-statin scripts are below the co-

payment (around 63% of scripts in the concessional cate-

gories are priced below the GSN co-payment), thus this

category is omitted.

The Sax Institute’s 45 and Up Study was approved by

the University of New South Wales Human Research

Ethics Committee. The project was approved by the New

South Wales Population and Health Services Research

Ethics Committee (Reference No.: 2013/11/487). Analysis

was undertaken in Stata 12.1 (StataCorp LP, College Sta-

tion, TX, USA).

3 Results

3.1 Annual Analysis

Table 2 shows the average rate of statin adherence for each

category. The highest levels of adherence are in the CSN

group, which has a zero co-payment for those purchases in

the safety net period. The poorest adherence is in the

GNSN group, which faces a co-payment of around

Table 2 Relationship between categories and mean adherence

Category Number of person-years Average statin adherence (95% confidence interval)

Concessional safety net 137,799 90.8% (90.6–90.9)

Concessional non-safety net 174,832 82.4% (82.2–82.6)

General safety net 34,765 86.0% (85.7–86.4)

General non-safety net 94,564 70.0% (69.7–70.3)

Total 441,960 82.6% (82.5–82.7)
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AUS$30 per script for all scripts. Thus, adherence levels

for the two groups, which face similar co-payments for

their purchases, were broadly similar.

Table 3 allows us to explore whether the adherence of

individuals changes on reaching the safety net, and the

degree to which the results in Table 2 are due to these

individual changes. It shows that those who were not

adherent prior to reaching the safety net are highly likely

(over 75%) to become adherent once facing the lower

prices. However, it also shows that the largest group who

are adherent on reaching the safety net were also adherent

prior to reaching the threshold. The other important factor,

as in Table 2, is that the majority of patients do not reach

the safety net.

3.1.1 Cost-Related Variables

Table 4 reports on logistic regressions of adherence for

each category. The variables that reflect total costs show

mixed patterns. Total MBS co-payments (including

specialist and diagnostic testing services and in-hospital

private medical services) are significantly positively

related to adherence for all categories except the CSN.

However, the number of GP visits per year show few

significant values, and these are not consistent between

categories. To ensure that the MBS and GP consultation

variables were not interacting, models were rerun with-

out each of them and the patterns were unchanged.

Income effects vary across categories, with those on

lower incomes more adherent for the CSN, less adherent

for the GNSN category and relationships not significant

for the other categories.

While adherence is positively related to the purchase of

mainstream over-the-counter medications for all groups, it

is significant only for the non-safety net groups. Purchasing

complementary medicines has an inconsistent pattern,

while adherence is significantly higher among those

reporting higher numbers of different prescription medi-

cations used for all categories.

3.1.2 Demographic and Social Variables

Adherence broadly increases across age groups with only

GSN not showing significance, while this is also the only

Table 3 Flows across safety net thresholds for 2007–2011

Concessional

Non-safety net Safety net
% of those with 

NSN scripts
% of those in sub 

group
Adherent Nil 131,752 47% 83%

Not adherent Nil 27,278 10% 17%
Adherent Adherent 103,853 37% 92%
Adherent Not adherent 9,340 3% 8%
Not adherent Adherent 7,421 3% 77%
Not adherent Not adherent 2,249 1% 23%
Total 281,893 100%

General

Non-safety net Safety net
Number of 
person years

% of those with 
NSN scripts

% of those in sub 
group

Adherent Nil 70,164 56% 72%
Not adherent Nil 27,151 22% 28%
Adherent Adherent 22,091 18% 92%
Adherent Not adherent 2,035 2% 8%
Not adherent Adherent 2,366 2% 81%
Not adherent Not adherent 566 0% 19%
Total 124,373 100%

Number of 
person years
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Table 4 Logistic regression models for adherence using person-years, classified by category of safety net and concessional/general

Category Concessional

safety net

Concessional non-

safety net

General safety

net

General non-

safety net

Number of observations (person-years) 137,509 174,199 34,509 93,715

Number of respondents 35,830 50,203 12,027 29,762

Pseudo R2 0.01 0.02 0.01 0.02

Category Concessional

safety net

Concessional

non-safety net

General safety

net

General non-

safety net

Odds ratio Odds ratio Odds ratio Odds ratio

Reference group for MBS co-payment quintiles: lowest quintile

2nd MBS 1.011 1.053* 1.167* 1.184***

3nd MBS 1.043 1.054* 1.165* 1.241***

4th MBS 1.065 1.093*** 1.225** 1.325***

5th MBS 1.007 1.043 1.269*** 1.350***

Reference group for the number of GP consultations: lowest quintile

2nd quintile 1.157*** 1.042 1.086 1.038

3rd quintile 1.193*** 1.005 0.936 0.994

4th quintile 1.121** 0.981 0.940 0.972

5th quintile 1.035 0.939* 0.854* 0.826***

Reference group for over the counter medications: no use

Uses over-the-counter medications 1.022 1.070** 1.032 1.057*

Reference group for complementary medications: no use

Uses complementary medications 0.913** 0.980 0.956 1.061*

Number of different prescription medications used 1.057*** 1.069*** 1.042* 1.078***

Reference group for household income: AUS$70,000 or more

AUS$0–9999 1.214 0.929 1.037 0.950

AUS$10,000–29,999 1.259* 1.015 0.965 0.875**

AUS$30,000–49,999 1.409** 1.014 0.909 0.900**

AUS$50,000–69,999 1.200 1.034 0.930 0.905**

Reference age group: 45–64 years

65–74 years 1.192*** 1.265*** 1.143* 1.247***

75–84 years 1.187*** 1.365*** 1.090 1.458***

85 years or over 1.218** 1.525*** 1.239 1.429*

Reference sex: male

Female 0.967 1.001 0.867** 0.982

Reference qualification: no school or other qualifications

School or intermediate certificate or higher school or

leaving certificate

0.942 0.912** 0.865 1.007

Trade or apprenticeship/certificate or diploma 0.882** 0.872*** 0.851 0.940

University degree or higher 0.794*** 0.858*** 0.882 1.065

Reference language: speaks only English at home

Speaks a language other than English at home 0.740*** 0.771*** 0.765*** 0.660***

Reference family structure: has no partner

Has a partner 0.835*** 0.945* 0.724*** 0.999

Reference group for remoteness: major cities

Inner regional areas 1.093** 1.118*** 1.163** 1.054*

Outer regional areas 1.089* 1.083** 1.129 1.179***

Remote or very remote areas 0.947 0.934 0.959 0.991

Reference group for phi: no private health insurance
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category with significant sex effects. One of the strongest

relationships in all studies is the negative role of speaking a

language other than English at home. People in regional

areas were significantly more adherent than those in major

cities except for remote areas. Adherence is significantly

higher for those holding private health insurance, while

working is associated with lower levels of adherence than

not working. Being a regular smoker is uniformly associ-

ated with poorer adherence, as is having a Kessler mental

health score reflecting greater than ‘low’ levels of distress.

After allowing for other financial and sociodemographic

factors, both having a partner and having poorer self-

assessed health are mostly associated with lower

adherence.

3.2 Monthly Analysis

Table 5 shows the average total PBS co-payments and

average statin co-payments per person-month within cate-

gories for those using and not using statins. As outlined in

Sect. 2.5, the GNSN category is excluded. Table 5 sug-

gests that statins were purchased in addition to other

medications with no reduction in other medications, when

statins were purchased.

4 Discussion

Estimated statin adherence levels are somewhat higher in

this study than those reported elsewhere [9, 18]. Differ-

ences arise because we base the calculation on person-

years for people taking statins, while other studies are

based on persons and commence when statin taking com-

mences and conclude at different times depending on their

rules. Further, we exclude those person-years with big gaps

and few scripts as we cannot tell if they were caused

clinically, while others tend to allow gaps and few scripts,

and some allow long periods beyond the final purchase,

assuming that ceasing to purchase reflects poor adherence.

Our primary question was why relatively high propor-

tions of Australians reported they could not afford phar-

maceuticals when supported by the PBS. To address this

question, we have not only included economic variables

but classified our sample depending on whether people

have reached the PBS safety net. This enables us to track

behaviour before and after reaching the safety net, to

clarify the association of price with adherence to statins,

and also to show which of the social and health correlates

of adherence are significant within the safety net/non-

safety net categories.

Table 4 continued

Category Concessional

safety net

Concessional non-

safety net

General safety

net

General non-

safety net

Holds private health insurance with or without extras 1.170*** 1.234*** 1.151* 1.203***

Reference group for work status: not working

Working 0.851** 0.798*** 0.839*** 0.912***

Reference category BMI: normal weight

BMI underweight 1.008 0.940 0.897 0.965

BMI overweight 1.107** 0.981 1.042 0.968

BMI obese 1.090* 1.011 0.966 1.018

Reference group smoking: not a regular smoker

A regular smoker 0.900 0.784*** 0.877 0.880**

Reference group drinks: no drinks per week

1–13 drinks per week 0.992 0.954* 0.937 0.988

14 drinks per week or more 1.023 1.018 1.086 1.119**

Reference group self-rated health: excellent or very good

Self-rated health good 0.917* 1.013 0.990 0.915***

Self-rated health fair or poor 0.866*** 0.871*** 0.919 0.852***

Reference group heart disease: never told by a doctor that they had a heart condition

Told that they had a heart condition 1.159*** 1.151*** 1.216*** 1.150***

Reference group for Kessler mental health score: low distress

More than low levels of distress 0.849*** 0.795*** 0.731** 0.808***

Constant 6.936*** 3.650*** 8.956*** 1.650***

Detailed tables in Electronic Supplementary Material

BMI body mass index, GP general practitioner, MBS Medicare Benefits Schedule

Significant at 0.1%***, 1%**, 5%*
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While the reported proportion of patients who could not

afford prescribed pharmaceuticals in Australia is large

relative to other countries, it is not large in absolute terms

(9–23% in different studies) [1–3]. The strongest cost-re-

lated association is that patients with lower government-set

co-payments are most likely to adhere to prescribed pat-

terns of use of statins and those paying AUS$30 or more

per prescription least likely. This observation can be

interpreted economically as a downward sloping demand

curve with higher prices creating barriers to purchasing

medications, and our transition analysis supports this view,

although it also shows the majority of those adherent on the

safety net were also previously adherent, emphasising the

need for careful targeting of any policy intervention.

The role of income further reinforces the interpretation

of price impacting on demand for some people, as does the

transition from non-adherence to adherence by those

reaching the safety net. For those facing zero marginal cost

(CSN), those with lower income and poorer average health

have higher levels of adherence, while those facing the

highest marginal cost (GNSN) have poorer adherence with

lower income, despite health being worse in the lower

income groups. Hence, the group with the poorest adher-

ence is the low-income sector of the GNSN category.

The association of adherence with our measures of

health costs is less clear. The number of different pre-

scription medications reported in the survey was positively

related to adherence, which could be owing to the ‘‘healthy

adherer bias’’ [19], which suggests there are people who

look after their health across the range of risk factors with

exercise and medication [7]. Similarly, the higher adher-

ence associated with more MBS co-payments could be

seen to align with the healthy adherer bias. The monthly

data show that purchasing of non-statin scripts is broadly

the same whether or not statins are purchased, which also

suggests that on average a healthy adherer bias may apply.

The non-cost variables showing strong effects in both

this study and previous studies [9, 10] include patient age,

language spoken at home, smoking and mental stress.

While these modelling results reflect associations within

categories and not causality, they may facilitate targeting

of measures to improve adherence within the PBS. The

results for self-assessed health and having a partner are

inconsistent with previous studies [9]. These differences

arise from the inclusion of more economic variables in the

modelling and the more refined categories based on safety

nets (established in detailed analysis not included in this

report). If the self-assessed health result, which suggests

the less healthy are also generally less adherent (cause and

effect are not at all clear in this association) applies across

other medications, it leads to a question of whether a more

graduated system of co-payments may improve adherence

to medications and hence community health.

These associations point to population groups to which

GPs should pay particular attention in supporting patients

to adhere to medications. In the case of languages, this may

suggest a broader need for information in different lan-

guages. The negative association of smoking may reflect

Table 5 Monthly analysis of statin adherence

Category Variable Months with no statin purchases Months with statin purchases

Concessional safety net

Sample size (person-months) 84,643 635,030

Mean total PBS co-payment in month AUS$0.89 AUS$1.29

Mean total PBS co-payment excluding payments for statins AUS$1.08

Mean payment for statins in month AUS$0.21

Mean number of non-statin scripts in month 5.65 6.43

Concessional non-safety net

Sample size (person-months) 471,844 2,285,777

Mean total PBS co-payment in month AUS$16.25 AUS$22.59

Mean total PBS co-payment excluding payments for statins AUS$16.88

Mean payment for statins in month AUS$5.72

Mean number of non-statin scripts in month 3.20 3.33

General safety net

Sample size (person-months) 17,617 145,595

Mean total PBS co-payment in month AUS$23.49 AUS$32.94

Mean total PBS co-payment excluding payments for statins AUS$24.95

Mean payment for statins in month AUS$7.99

Mean number of non-statin scripts in month 3.97 4.46

PBS Pharmaceutical Benefits Scheme
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the negative side of the ‘‘healthy adherer bias’’ [19], which

may be compounded by the costs of smoking.

The conclusion, therefore, is that statin adherence is

responsive to out-of-pocket costs, particularly for the

GNSN group facing the highest cost. While the categories

facing AUS$5–$6 co-payments have lower adherence than

the CSN group, there are no significant income effects nor

clear patterns.

The safety net analysis shows the association of price

and adherence, and gives a clearer view of the role of

control variables. The study shows inconsistency in the

potential impact of other health costs on statin purchases,

but suggests that there may be a ‘healthy adherer bias’

within parts of the Australian community, and flags other

groups likely to be poorly adherent.

Given the main group of people failing to adhere to their

medications is the low-income GNSN patients, the issue

becomes how to best support this group. Australia has a

one of the most highly targeted welfare system and tax

systems in the world [20], and its health system is similarly

targeted. While the current structures ensure support is

targeted to the neediest, people near the thresholds may be

no less needy than those just reaching the thresholds. The

barriers to purchasing statins for low-income GNSN

patients could be addressed by reducing the effect of the

general safety net threshold, by reducing the threshold,

changing the definition of concessional patients or by

considering a more stepped set of categories with different

co-payments and thresholds.

4.1 Limitations

While at the time covered by this study statins were rela-

tively expensive, since the ending of patents for the major

statins this is no longer true. With lower prices, it is not

clear whether the policy measures suggested would impact

on statin adherence. However, similar patterns may apply

to other medications in long-term use for chronic condi-

tions that do not have immediate impact on symptoms.

This is to be tested in a subsequent paper.

The main constraint on the analysis of purchasing of

PBS medications is that prescriptions priced below the co-

payment are not recorded. While this has minimal impact

on statin purchases in 2011 and earlier or on concessional

patients, it does impact materially on the costs of non-statin

pharmaceuticals for general patients. Patient categories are

precisely defined for each script dispensed, but for monthly

or annual analysis, patients who move between categories

must be allocated according to somewhat arbitrary rules.

Sensitivity analyses suggest the results of this allocation

are stable to variations in the rules. While PBS data can be

tracked through time, material collected in the survey such

as use of complementary medications relates to a point of

time only, and is used to provide a perspective of patient

characteristics.

5 Conclusions

We have used statins as an initial focus to help understand

why survey responses show many Australian patients fail

to purchase medications because of costs, and then to

identify for which groups costs may be a problem. Previous

Australian studies have not addressed cost per se, and we

provide clear support for the view that some patients fail to

fill prescriptions because of costs, as the least adherent

group are low-income patients facing the highest costs, and

over 75% of non-adherent patients become adherent on

reaching the safety net. The result may, in part, reflect the

binary nature of the concession card eligibility, and the

nature of a system with a single safety net threshold for

each of concessional and general patients. There are many

Australians who are ineligible for a concession card who

have very modest incomes. For this group, the general

safety net threshold may be a barrier to adherence. While

this study relates to a single medication, it is part of wider

project exploring the impact of costs on adherence to a

range of medications. If the wider study confirms these

conclusions, policy solutions could focus on introducing

additional financial protections for non-concessional

patients on modest incomes by considering reducing the

relevant co-payment or safety net threshold (potentially

with a stepped structure), or more generous concession

card eligibility criteria.
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