Title: Measuring the Progressivity of the Pharmaceutical Benefits Scheme

Abstract

Through the Pharmaceutical Benefits Scheme (PBS) the Australian government subsidises the cost of a large range of medicines. This study assesses the income-related distribution of PBS resources using patient-level data from Medicare and concentration indices. We find that use of, and government expenditure for PBS-subsidised drugs is progressive in that more resources flow to lower income groups, even after adjusting for differences in medical need as measured by age, sex, self-assessed health and clinically-assessed comorbidities. Of the major drug classes, cardiovascular drugs contributed substantially to the overall progressivity of PBS subsidies, accounting for almost 50 per cent.  











1. Introduction

The Australian Commonwealth’s Pharmaceutical Benefits Scheme (PBS) subsidises the cost of a large range of prescription drugs, making many necessary medicines more affordable for Australian residents (Australian Bureau of Statistics (ABS) 2010). Medicare Australia collects information on all drugs purchased under the PBS, but this data is not routinely combined with information on clinical or socio-economic characteristics of patients. Lacking these linkages, past studies examining the use of PBS medicines across income in Australia have relied on self-reported data on medicine usage over a two-week period from older Australian National Health Surveys - the most recent using data from 2001 (Brown et al. 2006, Harding et al. 2004). Since that time government expenditure on the PBS has continued to rise in real terms by around 4 per cent per annum which has been driven in part by the increased use of cardiovascular drugs such as statins (Clarke 2013). There have also been significant increases to patient contributions and safety-net thresholds which have impacted on the volume of PBS medicines dispensed (Hynd et al. 2008).  
The purpose of this study is to examine the progressivity of PBS expenditure and out-of-pocket payments using recent patient-level data from the Australian Hypertension and Absolute Risk Study (AusHEART), which is linked to administrative records from the PBS and the Medical Benefits Schedule (MBS) over a one-year period (1 January 2009 to 31 December 2009). The study benefits from having access to clinical information on chronic and co-morbid conditions which enables us to adjust for differences in medical conditions at the patient level, making it possible to assess the horizontal equity of the scheme, i.e., the degree to which people with the same level of medical need are treated equally (Musgrave 1976, Culyer and Wagstaff 1993).
We measure inequality of need-standardised PBS expenditure using concentration indices and decompose our analysis according to drug classes defined by Anatomical Therapeutic Chemical (ATC) classifications to assess whether certain types of drugs are distributed less equally than others. We also examine the distribution of volumes of PBS drugs received across the income gradient and consider the distribution of patient contributions or expenditure to gain an insight as to how the current system of co-payments for PBS drugs impacts on different income groups.
2. [bookmark: _Ref353533727]Statistical Analysis
2.1. Assessments of inequality and inequity
To determine the distribution of government and patient expenditure across income we utilize the concentration index and concentration curve (CC), which are widely used measures to quantify inequalities in access to health and health care (van Doorslaer et al. 2006; O’Donnell et al. 2007). The CC maps the cumulative proportion of the population ranked by income from poorest to richest on the horizontal axis, against the cumulative proportion of expenditure on the vertical axis (Kakwani 1977, Wagstaff et al. 1991). The 45-degree line of perfect equality reflects a situation in which PBS expenditure is equally distributed across income. A curve that lies above the 45-degree line characterises a situation where expenditure is more highly concentrated amongst the poor (pro-poor). The opposite is true for a curve lying below the 45-degree line (pro-rich). The degree of inequality increases as the CC moves away from the 45-degree line. 
The concentration index is derived from the CC and summarizes the overall degree of inequality (Kakwani et al. 1997; Wagstaff et al. 1989). It is measured as twice the area between the CC and 45-degree line of perfect equality (O’Donnell et al. 2007). A negative index is associated with a CC lying above the 45-degree line – indicating a pro-poor distribution; while a positive index is associated with a CC lying below the 45-degree line – indicating a pro-rich distribution. The index can vary between -1 and 1, with an index of 0 equivalent to perfect equality.  
We apply the concentration curve and index to observed levels of expenditure to assess overall inequality, and to indirectly standardized measures of expenditure to measure the distribution of resources assuming identical distribution of medical need across income. In this way, we are able to assess whether the PBS is equitable in the sense that resources are distributed according to the basis of need and irrespective of income. To obtain indirectly standardized measures of expenditure, we first estimate the following equation
,							(1)
where  represents PBS expenditure for individual ,  is medical need, and  an error term. We calculate ’s expected expenditure given observed need using the estimated parameters of (1):
	.							(2)
Our indirectly standardised measure is then calculated as the difference between observed and predicted expenditure plus average expenditure of the sample
							(3)
(O’Donnell et al. 2007).  PBS expenditure is standardized by need as determined by age, sex, self-reported health, and number of comorbidities from a list of cardiovascular disease, diabetes, chronic kidney disease, cancer and mental health issues1. Finally we graphically present volumes of prescriptions and average prices per prescription across income quartile.
2.2. Decomposition analysis 
To assess whether certain drug types are distributed less evenly than others we decompose the overall index for government contributions () into major drug classes defined by first-level ATC categories using the decomposition by component method. Using this method,  can be written as the weighted average of the concentration indices for each ATC level 1 category a = 1, ..., A
								(4)
where  is the concentration index for category  and  is category ’s share of overall government contributions, with   (O’Donnell et al. 2007).
3. [bookmark: _Ref350002423]Data
3.1. The AusHEART Study
Expression of interest mailouts were sent at the beginning of 2008 to all 21,074 registered GPs in Australia, of which 1,416 responded with interest in participating in the study.  Of the respondents, 534 GPs were randomly selected for participation in the study in a stratified manner according to state and urban/rural2 splits of the adult population using 2004 national census data. Participating GPs were asked to provide clinical information on 15-20 consecutively-presenting consenting patients aged 55 years and over who presented between April and June 2008, irrespective of their reason for the consultation. Information collected in the GP-completed questionnaire included the presence of chronic kidney disease (CKD), diabetes, and established cardiovascular disease (CVD). Patients were asked to complete a one-page questionnaire involving demographic, socioeconomic and health-related questions, such as self-assessed health (measured on a five-point scale, from Excellent to Poor) and gross household income according seven response categories ranging from negative/nil to $2,000 or more per week. We calculated equivalised income to adjust for differences in household composition by applying Organisation for Economic Co-operation and Development (OECD) equivalence weights3 to the mean of the bounds of the income categories (Hagenaars et al. 1994).
Finally, patients were given the option to have their information linked with Medicare records. The study was approved by the Royal Australian College of General Practitioners (RACGP) National Research and Evaluation Ethics Committee (Heeley et al. 2010, Razavian et al. 2012).  
3.2. [bookmark: _Ref347399036]Medicare Administrative Data
Medicare Australia provided de-identified records (with person-specific ID codes) for all pharmaceuticals purchased under the PBS and all medical services received under the Medical Benefits Scheme (MBS) during the study period for consenting patients.  Each PBS entry recorded the date of prescription and supply, the item name and number, and the Anatomical Therapeutic Chemical (ATC) classification code and name.  PBS recorded the ‘net benefit’ (government contribution) and patient contribution for each drug purchase, the sum of which being the total cost of the drug. PBS also recorded the beneficiary type of the patient for each purchase (general patients, concessional patients (those on a relevant pension and/or eligible low-income households), general safety-net patients (general patients who reached an annual threshold of $1,264.90 during the 2009 calendar year) and concessional safety-net patients (concessional patients who reached a threshold of $318.00 during the year) (Department of Health and Ageing (DoHA) 2011, ABS 2010).
For 2009 the maximum co-payment per PBS drug for patients below the safety-net was $32.90 for general patients and $5.30 for concessional patients, with the government contributing the remainder. Once the safety net had been reached, the co-payment reduced to $5.30 for general patients and $0 for concessional patients (ABS 2010). Note that we do not have information on dispensings of drugs priced below patient co-payments (for example, many diuretics were priced below $32.90), or pharmaceuticals that are not listed on the PBS, since the PBS in general does not record purchases of such items. Below co-payment expenditure however is likely to contribute toward the progressivity of overall pharmaceutical expenditure.
For the decomposition analysis we grouped PBS items into categories based on first-level ATC codes (anatomical main groups such as Nervous system; Cardiovascular system, etc.) and fifth-level ATC codes (chemical substance such as atorvastatin and clopidogrel) (Department of Health (DoH) 2013). We also determined whether patients received treatment for mental health conditions (based on MBS item numbers for GP mental health-care plans, psychiatric attendances and psychological therapy services) or cancer (based on MBS and PBS data including item numbers for chemotherapy, radiation oncology, nuclear medicine procedures, and prescriptions for Antineoplastic and immunomodulating agents) during the study period for use in need-standardization. Finally, we derived the number of GP visits per patient from MBS records for use in sample weighting (see next section).
3.3. [bookmark: _Ref350345285]Sample Used in the Analysis
A total of 5,293 patients consented to participate in the AusHEART study, of which 3,538 (67 per cent) consented and were linked to Medicare records. Those who did not provide information on income were excluded from the sample (676 patients).  Since this was an older population and given that our study period commenced up to nine months and concluded up to almost 21 months post questionnaire completion4, we also excluded patients who did not have any PBS or MBS records for 2009 (166 patients, 5.8 per cent), to account for possible death or overseas relocation. A sensitivity analysis was undertaken to test this exclusion. Mean-comparison tests found that on average this sample was older, more likely to smoke, have kidney disease, live alone, and less likely to be obese compared to those who were included in the analysis. No other variables, including income, differed significantly; although we were unable to determine concession status for non-users. This left us with a subset of 2696 patients.
Given that patients were recruited to the study when they attended a GP, those who attended more frequently had a greater chance of being included in the sample. To adjust for this sampling bias we applied sampling weights (Deaton 1997) which were inversely proportional to the observed number of GP visits (derived from MBS records).
Post-stratification population weights were also applied to ensure the sample used in the analysis was representative of the Australian population aged 55 years and over, according to age (by five-year age groups), sex, and remoteness (city, regional or remote) classes.  Post-stratification weights for each age-sex-remoteness class were generated as , where  is the Australian estimated resident population count from the year the survey was conducted (2008) for age-sex-remoteness class ; and  is the associated sample count for  using the subsample used in the analysis.
The ABS estimated 2008 resident population totals of Local Government Areas (LGAs) and Statistical Subdivisions (SSDs) by age and sex (ABS 2009). To derive population counts by age, sex and remoteness classes, resident estimates were first summed into sex and five-year age categories for each SSD. SSDs were then converted into remoteness areas (RAs) using Australian Standard Geographical Classification (ASGC)-RA correspondences (ABS 2011).  The five ASGC-RA categories were regrouped into three categories: Cities (RA1-Major Cities of Australia); Regional (RA2-Inner Regional Australia and RA3-Outer Regional Australia); and Remote (RA4-Remote Australia and RA5-Very Remote Australia).
Population counts for the subsample used in the analysis were summed into age-sex-remoteness classes in a similar manner by using ASGC-RA correspondences to convert proxy postal codes of participants to RA codes (ABS 2011).  
We compared the characteristics of included and excluded patients using t-tests for difference of means for continuous variables, and z-tests for difference of proportions for binary variables. Comparing the weighted sample used in the analyses (Table 1) with those excluded from the analysis, only one characteristic differed significantly between the two samples - the prevalence of CKD, which was significantly higher in the sample excluded from the analysis (7 per cent vs. 5 per cent;  p-value = 0.02).  All other characteristics were comparable.
In terms of use of PBS items by ATC categories compared to national use (all ages), our sample used more cardiovascular drugs (C; t-test p-value = 0.000) and alimentary tract and metabolism drugs (A; p-value = 0.023); and less genitor urinary system and sex hormones (G; p-value = 0.000), antiinfectives for systemic use (J; p-value= 0.000), antineoplastic and immunomodulating agents (L; p-value = 0.000), nervous system (N; p-value = 0.000) and respiratory system drugs (R; p-value = 0.016) (in weight-adjusted terms, Table 2). These differences are likely to be a reflection of our sample’s age, in particular more use of cardiovascular drugs and less use of oral contraceptives.
4. Results

Concentration curves for overall unadjusted and need-adjusted government and patient contributions are presented in Figure 1. Looking first at Panel A, the concentration curve for unadjusted overall government contributions is well above the line of perfect equality, indicating that patients from lower income groups received a larger amount of funding in the form of PBS subsidies compared to higher income groups (i.e. PBS subsidies were progressive). This is confirmed by the concentration index of -0.244 (95 per cent Confidence Interval (CI): -0.245 to -0.243). The concentration curve for patient contributions on the other hand is very close to the line of perfect equality, and the magnitude of the concentration index is very small at -0.001 (CI: -0.002 to 0.000) suggesting that total patient contributions per annum for PBS subsidised drugs are roughly equal across income groups.
After controlling for differences in medical need across income groups, the concentration index for government contributions reduces in magnitude as expected since the poor in general are sicker and therefore have greater need (Knott et al. 2012), however a pro-poor distribution remains (with an index of -0.120, CI: -0.121 to -0.119).  This suggests that more funding in the form of PBS subsidies is going to people on lower incomes compared to people on higher incomes than one would expect simply on the basis of need (van Doorslaer et al. 2006).  In dollar terms, those in the lowest income quartile received an average of $423.55 (CI: 253.30 to 593.85) more per person during 2009 in the form of PBS subsidies, compared to those in the highest income quartile, in need-adjusted terms. 
Of the major ATC drug classes, decomposition analysis found that cardiovascular drugs contributed most to the overall progressivity of need-adjusted PBS subsidies (49.9 per cent), followed by nervous system drugs (including analgesics, antiepileptics, antipsychotics, anti-depressants) (15.3 per cent) and drugs affecting the alimentary tract and metabolism system (including insulin, oral antidiabetics, antacids, Proton Pump Inhibitors, antiemetic’s, laxatives) (10.9 per cent) (Table 3).
Patient contributions on the other hand were very slightly higher amongst the rich, once differences in need were taken into account (concentration index: 0.028, CI: 0.027 to 0.029).  In dollar terms, the difference in average patient contributions for the year paid by the highest income quartile compared to the lowest quartile was $13.45 in need-adjusted terms (CI: -$20.55 to $47.45). However as mentioned above, we have only information on pharmaceuticals that were subsidised by the PBS, therefore this does not take into account the purchase of non PBS-listed drugs, or PBS-listed drugs that were priced below the relevant co-payment and therefore did not attract a subsidy. A sensitivity analysis using all patients (including those with no Medicare use for 2009) produced similar results, with a concentration index of -0.122 (CI: -0.123 to -0.121) for government contributions and 0.034 (CI: 0.033 to 0.035) for patient contributions.  
It is interesting to also consider PBS expenditure as a percentage of patient income.  Patient contributions equated to 8.2 per cent (CI: 4.8% - 11.7%) of annual equivalised income for the lowest income quartile in 2009 (adjusted for CPI changes between June 2008 and December 2009) compared to 0.3 per cent (CI: 0.2% - 0.3%) of income for the highest income quartile, in need-adjusted terms. However government subsidies that flowed to the lowest income quartile equated to 19.0 per cent (CI: 15.2% - 22.8%) of income, compared to 1.0 per cent (CI: 0.8% - 1.1%) of income for the highest quartile, suggesting that government expenditure through the PBS is significantly re-distributional.
Differences in the volumes of prescriptions filled across income can be seen in Figure 2, along with average prices and patient contributions per PBS drug dispensed. Both average total price per drug (p-value = 0.002) and average patient contribution per PBS drug (p-value = 0.000) were positively related with income, while volumes of PBS prescriptions filled were negatively related with income (p-value = 0.000), suggesting that the progressivity of the PBS is driven by volumes of pharmaceuticals rather than prices. These trends are partly due to the range of medications priced below the level of maximum co-payment (set at $32.90 in 2009) that are received by lower income concessional patients (in the lowest income quartile 88.6 per cent of people had a concession card compared to 20.7 per cent in the highest income quartile, see Table 1). An additional analysis of only those drugs priced above the maximum co-payment indicated that higher income patients received on average more expensive drugs. Volumes of PBS prescriptions ranged from 33.81 (CI: 29.19 - 38.40) per year for people in the lowest income group compared to 18.60 (CI: 15.96 - 21.22) for the highest income group in need-adjusted terms. Comparable unadjusted analyses indicated that 41.15 (CI: 35.53 - 46.78) prescriptions were filled by people in the lowest income quartile on average for 2009 compared to 10.78 (CI: 8.69 – 2.86) prescriptions for the highest income quartile.
An analysis of the number of different medication types that people received through the PBS for the year (based on fifth-level ATC categories (DoH 2013)) found that people from the lowest income quartile received an average of 5.81 (CI: 5.11 to 6.50) different medicine types in need-adjusted terms (7.13 (CI: 6.33 to 7.94) in unadjusted terms), while people from the highest income quartile received an average of 3.68 (CI: 3.15 to 4.20) medication types per year (2.25 (CI: 1.75 to 2.76) in unadjusted terms). This suggests a considerable degree of polypharmacy in the lowest income group.
5. Discussion 

This study has found that use of, and government expenditure for PBS-subsidised drugs is progressive in that more resources flow to lower-income groups, even after controlling for differences in medical need.  The progressivity of the PBS appears to be driven by volumes of prescriptions rather than prices, where people in the lowest income quartile on average received 80 per cent more prescriptions through the PBS, and over one and a half times the number of types of medications compared to people in the highest income quartile, in need-adjusted terms. Need-adjusted government subsidies flowing to people in the lowest income quartile equated to 19.0 per cent of annual equivalised income in 2009, compared to 1.0 per cent of income for the highest income quartile, indicating that the PBS was significantly re-distributional. Of the major drug classes, cardiovascular drugs contributed substantially to the overall progressivity of PBS subsidies, accounting for almost 50 per cent.  
In terms of patient expenditure, average co-payments for PBS-subsidised pharmaceuticals increased only slightly by income quartile. We would expect that overall patient expenditure on pharmaceuticals (expenditure inclusive of non PBS-subsidised drugs), would have a steeper income gradient given that 88.6 per cent of patients were concessional users in the lowest income group (and therefore faced a lower co-payment than general users), compared to 20.7 per cent in the highest income group.  Expressed as a proportion of average patient income, annual patient contributions for PBS drugs accounted for 8.2 per cent of income for those in the lowest income quartile, compared to 0.3 per cent for those in the highest income quartile, in need-adjusted terms. 
The finding that people in the lowest income quartile received substantially more medications compared to people in the highest income quartile, after adjusting for differences in medical need may suggest a number of things. It may be that medications were overprescribed to the poor or under prescribed to the well-off. It may be that the well-off were on as many medications in need-adjusted terms as the poor, but that many medications did not attract a PBS-subsidy and were therefore not recorded by the PBS (e.g. under co-payment or non-PBS listed drugs). It may also be that higher income groups made more use of non-pharmacological interventions compared to the poly-pharmacy observed in lower income groups.  For example, in an analysis of 21 OECD countries, van Doorslaer et al. (2004) found that people from higher income groups were more likely to consult a specialist compared to people from lower income groups, even after controlling for differences in medical need. This may suggest that they are also more likely to receive alternate medical care such as surgical procedures. Interestingly, our data also show that higher income patients were prescribed on average more expensive drugs. These are issues for future research.
The finding that PBS subsidies are progressive is supported by previous Australian studies using unit record data (Brown et al. 2006, Harding et al. 2004, Schofield 1998). These studies were based on micro-simulation models constructed using survey data collected more than a decade ago and did not involve linkage with PBS patient records. Our study strengthens this finding by linking Medicare administrative data with socioeconomic information and controlling for differences in clinical need across income as assessed by the patient’s GP.  Our findings of higher use among low-income groups are also consistent with international studies in Denmark, Canada and the Netherlands (Gundgaard 2005, Metge 1999, van der Meer 1996), but further research is required to understand the degree to which other health system factors influence this distribution. 
In regard to potential policy changes, the very high use of need-adjusted PBS medications amongst lower-income groups, and considerable degree of poly-pharmacy suggests there may be a need for medication management programs and greater coordination of care between pharmacists and GPs for these patients. More than half the sample received at least one medication that was dispensed ten or more times during the year (Table 1). One way to lower prescribing costs would be to follow other governments such as New Zealand which dispenses many medications for chronic disease using three rather than one month’s supply (Controller and Auditor-General NZ 2005). At the current dispensing fee of $6.76 for ready-prepared medicines (Department of Health 2014) this would save around $55 per year per-person for each chronic medication taken. Passing some of these savings on to patients would be a mechanism for reducing out-of-pocket costs, particularly in lower-income groups where use is highest.  
This study has several important limitations. Firstly, our study considers only patients aged 55 years and over who attended a GP; however previous studies indicate that around 85 per cent of the adult population in Australia consult a doctor at least once per year (van Doorslaer et al. 2006). Secondly, our income measure was self-reported and grouped into categorical bands by the respondent. This limitation is difficult to overcome since data linkage with income tax records is not available in Australia. Thirdly, we do not have information on death or emigration during follow-up, but a sensitivity analysis including patients not using Medicare during 2009 showed little difference in overall results. Another limitation is that while we have adjusted for some selection bias on the side of the patient, based on their frequency of GP attendances recorded by MBS records, we have not been able to correct for selection bias resulting from patients who had been asked but declined to participate in the study. Finally it is also important to emphasise that our study considers only pharmaceuticals for which there is a PBS record and will therefore exclude drugs priced below the relevant patient co-payment or pharmaceuticals not listed on the PBS. It therefore measures the progressivity of a government program, rather than the distribution of all pharmaceutical expenditure across the Australian population.
In Australia there is ample evidence that people from lower-income households have substantially shorter life expectancy (Clarke and Leigh 2011) and much higher rates of many chronic diseases including CVD and diabetes (Knott et al. 2012, Brown and Nepal 2010). An important aspect of any publically financed health-care system is to understand the degree to which resource flows are related to medical need, or other determinants such as income. This study has found that government expenditure through the PBS is significantly re-distributional in that even after controlling for differences in medical need, those in lower-income households tend to receive more subsidised therapies through the PBS. 
Endnotes

[bookmark: _GoBack] Diabetes, cardiovascular disease, kidney disease, cancer and mental health issues affect around 13%, 16%, 2%, 10% and 18% of the Australian population aged 55 years and over, respectively (ABS 2012, 2013).  While we acknowledge that we have not been able to control for all diseases, the control for self-assessed health is likely to absorb some of the effects of other ill-health states for which we do not have information.  
2 Based on the Rural, Remote and Metropolitan Areas (RRMA) classification scheme.  The RRMA scheme was replaced by the Remoteness Area classification scheme in 2006.
3 Where a value of 1 was assigned to the head of the household, 0.5 to each additional adult and 0.3 to each child
4 For example, for patients that participated in the AusHEART study in the beginning of April 2008, our observation period for Medicare records commences nine months past this date, and concludes almost 21 months after.
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Table 1 Characteristics of Patients in the AusHEART Study and Usage of PBS
	Variable
	All AusHEART
(Unweighted)
n = 5,293

	All AusHEART
(Weighteda)
n = 5,293
	Subsample used in analysis
(Weighteda)
n = 2,696

	Female
	2,968 (56%)
	2,782 (53%)
	1,417 (53%)

	Ageb (years)
	68 ± 9
	68 ± 10
	68 ± 9

	Aboriginal/Torres Strait Islander/Maori/Pacific Islander
	58 (1%)
	45 (1%)
	23 (1%)

	Regional/Remote
	2,004 (38%)
	1,693 (32%)
	862 (32%)

	Current smoker
	425 (8%)
	438 (8%)
	220 (8%)

	Weekly equivalised incomeb
	$497.40 ± $381.10
	$547.02 ± $408.40
	$559.00 ± $411.05

	Married or de facto
	3,543 (67%)
	3,439 (65%)
	1,796 (67%)

	Body mass index ≥ 30 kg/m2
	1,705 (32%)
	1811 (34%)
	976 (36%)

	Below average self-reported health (I.e. “Poor” or “Fair”)
	1,367 (26%)
	1386 (26%)
	701 (26%)

	Diabetes
	1,163 (22%)
	1101 (21%)
	564 (21%)

	Established cardiovascular disease
	1,548 (29%)
	1518 (29%)
	770 (29%)

	Previously documented chronic kidney disease
	312 (6%)
	316 (6%)
	126 (5%)c

	Average number of prescriptions
	
	
	27.77 (25.28 – 30.27)

	Average price per prescription dispensed (patient contribution + government contribution)
	
	
	$39.90 (38.25 – 41.50)

	Average number medication types dispensed per person per year
	
	
	5.02 (4.62 – 5.42)

	Percentage of people filling prescription for same medication type >= 10 times per year
	
	
	51.5% (47.9% - 55.1%)


Notes: (a) Sampling weights were applied to adjust for selection bias, and post-stratification weights were used for age, sex and remoteness to ensure data was representative of the Australian population aged 55 years and over
(b) Age and income are presented as mean ± standard deviation values.
(c) Means differed significantly between the sample used for the analysis and the sample excluded from the analysis at the 5% level-of-significance (p-value=0.02).




Table 2 Percentage of Total PBS Prescription Volume, by ATC Level 1
	ATC Level 1
	Sample used in analysis
	Australian population, as at June 2009

	A - Alimentary tract and metabolism
	15.6%
	14.5%a

	B - Blood and blood forming organs
	3.9%
	4.1%

	C - Cardiovascular system
	45.7%
	34.2%a

	D - Dermatologicals
	1.3%
	1.5%

	G - Genito urinary system and sex hormones
	1.0%
	1.7%a

	H - Systemic hormonal preparations, excl. sex hormones an
	1.3%
	1.5%

	J - Antiinfectives for systemic use
	5.0%
	7.3%a

	L - Antineoplastic and immunomodulating agents
	0.5%
	0.9%a

	M - Musculo-skeletal system
	5.3%
	5.1%

	N - Nervous system
	11.2%
	19.2%a

	A - Antiparasitic products, insecticides and repellents
	0.0%
	0.0%

	R - Respiratory system
	4.6%
	5.3%a

	S - Sensory organs
	4.3%
	4.2%

	V - Various
	0.2%
	0.3%

	Not otherwise classified
	0.1%
	0.1%


Notes: (c) Means differed significantly between the sample used in the analysis and Australian averages at the 5% level-of-significance.




[bookmark: _Ref350271237]Table 3 Decomposition of Concentration Index for Need-Adjusted Government Contributions
	Drugs affecting the System Organ Class as per ATC Level 1
	Decomposition 
	% of total Government contributions per person

	Cardiovascular system
	49.9%
	47.0%

	Alimentary tract and metabolism
	10.9%
	15.1%

	Nervous system
	15.3%
	10.9%

	Remainder
	23.9%
	27.0%





[bookmark: _Ref347230462]Figure 1 Concentration Curves for Overall Unadjusted and Need-Adjusted Patient and Government Contributions
(Note Panels A and B to be combined into one figure)


Note: (a) Need was standardised according to age, sex, self-reported health, and number of comorbidities.
[bookmark: _Ref347405527]

[bookmark: _Ref347405901]Figure 2 Average Contribution per Script and Annual Quantity Prescribed per Persona
[image: ]Note: (a) Average contribution per person per script, and average (need-adjusted) quantity of prescriptions dispensed per person per year.


A
Unadjusted
Patient contributions	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	0	0.11548567400568872	0.28831603067678802	0.46725703534811924	0.5402868476749495	0.6703319731505204	0.77037037716192569	0.81229933794514064	0.88970818856722556	1	Government contributions	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	0	0.18773762128131391	0.40429724765989761	0.66753383831475521	0.73860972749926823	0.8524555053803996	0.90752638989505396	0.93008447069427935	0.95820157453137655	1	Line of perfect equality	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	Cumulative % of population, ranked by income

Cumulative % of PBS expenditure


B
Need-adjusteda
Patient contributions	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	0	0.10617091461883969	0.26839600455015461	0.44316554525209712	0.52028938810031344	0.65259013388232912	0.75839337862711864	0.80069065750421065	0.88219467457027112	1	Government contributions	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	0	0.16594226995200054	0.32758120567436116	0.56572886463418814	0.63652250779820108	0.76299982521555243	0.84210714125776887	0.87184473258249173	0.92963729975289999	1	Line of perfect equality	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	0	0.11940244364234261	0.27455766785765395	0.45950665951384823	0.54307282852103755	0.67563447048833691	0.77196124733081506	0.8193686268780187	0.90430256289678856	1	Cumulative % of population, ranked by income

Cumulative % of PBS expenditure


16

image1.png
Figure 3. Average contribution per script
and annual quanity prescribed

60- - 60
&+
< 40- -40 2
8 @
g 9
2 g
3 204 -20 @
-0

1st Qrt 2ndQrt 3rdQrt 4th Qrt
Income group

Bl Patient contribution ($)
Bl Government contribution ($)
@ Quantity adjusted for need




