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Abstract
Background: In the past decade many novel, and in some cases transformative, cancer medicines have entered the market. Their prices and the amount spent on them by governments have increased rapidly, bringing to the forefront trade-offs that must be made. In this paper we explore the Australian public’s attitude towards the funding of high cost cancer medicines (HCCM) to inform reimbursement and health technology assessment (HTA) policy. 
Methods: A survey consisting of 49 questions about the funding of HCCMs was developed by the investigators. Recruitment was conducted via Qualtrics. 1,039 Australian adults completed the survey.
Results: The Australian public overwhelmingly supports funding of HCCMs (95.5%) to enhance equity of access (97.8%), and to respond to patients’ needs (98%). When respondents were challenged to balance equity versus access in different contexts inconsistencies emerged. Different demographic factors were important in predicting support for various strategies.
Conclusion: Our results suggest that the Australian public strongly supports government funding of HCCMs and values both equity and access. Equally, however, the public is uncertain about how equity and access are to be balanced and achieved, and such ambivalence needs to be both further explored and accommodated in policy processes. Our results may be used by policymakers in Australia, and countries with similar systems and values, to further develop policies and processes for funding HCCMs.
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INTRODUCTION
In high income countries and some middle-income countries, cancer has overtaken cardiovascular disease as the leading cause of death(1). More people are also surviving longer with cancer, with the 5-year relative survival rate for all cancers in Australia increasing from 50% in 1986-1990 to 69% in 2011-2015(2). A range of factors have contributed to this increase including better surgical and medical interventions, as well as better and earlier diagnosis. Modelling suggests that cancer drug innovation could be responsible for up to 40% of the observed increase (3). At the same time, the prices of many newer cancer medicines has increased rapidly, with some costing more than $AUD500,000 per treatment(4). In the decade up to 2012, spending on cancer medicines in Australia increased by 19% per annum, while the price per prescription rose 133%(5). In 2018-2019 the Australian government spent approximately $4.4 billion on antineoplastic and immunomodulating agents, accounting for approximately 34% of Australia’s national pharmaceutical insurance scheme(6). Novel cancer medicines are also often approved based on less evidence than other medicines(7). While this may enhance access for patients who have few, if any, other options, it increases the probability that adverse effects will be missed, and that early promises of efficacy will not translate into clinical practice(8-10). As a case in point, one study found that only 51% of cancer drugs approved by the European Medicines Agency between 2009 and 2013 could demonstrate significant improvements in survival or quality of life after an average of 5.4 years of follow-up (10). 

The funding of expensive cancer medicines by public insurers), raises a series of important questions regarding who should fund medicines, which medicines should be funded and who should make these decisions. Importantly, these questions are not simply technical ones, but political and ethical ones that reflect social values and goals. For this reason, health technology assessment agencies throughout the world are increasingly seeking to involve the public and patients in their assessment activities and to take account of their values(11). 

In Australia, before a pharmaceutical company can market a medicine, it must be evaluated and approved by the Therapeutic Goods Administration (TGA). Approved medicines are included in the Australian Register of Therapeutic Goods (ARTG). Following ARTG listing, a company can seek government subsidy for their medicines via the Pharmaceutical Benefits Scheme (PBS). Applications for inclusion in this scheme are evaluated by the Pharmaceutical Benefits Advisory Committee (PBAC), and only medicines recommended by this Committee may be funded by the government. Pharmaceutical companies may also have their medicines assessed for approval and subsidy in parallel, however any final PBS listing must be consistent with the final TGA decision. 

Medicines not listed on the ARTG may be accessible via other means, including the Special Access Scheme which allows physicians to apply for use of medicines not listed in the ARTG on a case-by-case basis; the Authorised Prescriber Program which provides specific permission to a medical professional to prescribe specified unlisted medicines; and via the Personal Importation Scheme which allows patients to import their own supply of medicines under certain conditions. Patients can also access medicines via clinical trials. The PBS does not subsidise medicines accessed via these pathways. Non-PBS listed medicines must be subsidised by individuals, via public hospitals, or provided on compassionate grounds by industry. Private insurance companies in Australia may cover some pharmaceutical items not covered by the PBS. As only medicines that are PBS listed are universally available to Australians, how these subsidy decisions are made is an important public policy and ethical issue. 

In recognition of the political and moral significance of its decisions, PBAC has committed to “understanding consumer perspectives, and integrating them into its consideration of medicines and vaccines”, and has introduced a web portal that allows citizens to comment on applications under consideration (12, 13). This commitment aligns with the view that health technology assessment and resource allocation decisions should be consistent with the values and attitudes of those who are governed and is therefore not merely a technical exercise (14, 15). While there is an extensive body of research exploring consumers’ priorities for resource allocation (i.e. what kinds of technologies should and should not be funded) and a growing body of work examining methods for consumer engagement(16-21),there are no studies that have explored consumers’ views about the systems that are in place to access  and allocate resources specifically for cancer medicines in the Australian context. In this paper we report on the results of the first survey that explores the Australian general public’s views about processes for the funding of, and access to, high cost cancer medicines.

METHODS
Survey
[bookmark: _Hlk40703005]The survey consisted of 49 fixed choice questions about the funding of high cost cancer medicines (HCCMs) by government, pricing, co-payment, access, and the decision-making process for funding. Additionally, respondents were asked a series of questions relating to their socio-demographic background, including age, gender, education, income, cultural background, marital status and political orientation. Data relating to health status, family cancer history, personal cancer history, beliefs in public health care systems, current use of prescription medicines and private health insurance were recorded.  An initial pool of questions was constructed by a team of three survey design and content experts. Informed by the literature, questions were designed to reflect the themes of government funding, price negotiation and funding arrangements, equity and access, advocacy and decision making, and media portrayal. Questions were refined, deleted and altered after testing for readability, content and face validity in an iterative process amongst the survey design and content experts. Pilot testing was conducted with 103 members of the public (i.e. the first 10% of the total sample to complete the survey) to check interpretability and validity before it was released to the wider sample. Descriptive statistics and validation checks revealed no major problems with lack of variation in responses (i.e. problematic distributions) or high numbers of missing values. Respondents were provided with background information prior to the questions about government funding, pricing of cancer medications, access to cancer medicines and clinical trials. In this information we describe “high cost” medicines as those that can cost “tens or hundreds of thousands of dollars for one patient for one year of treatment”. This information, together with the full survey, is available in supplementary materials. 
Sample and Procedure
In August 2018, 1,039 Australians over the age of 18 years completed the online “Australian Attitudes Towards the Funding of High Cost Cancer Medicines Survey”. Respondents were recruited by Qualtrics, a professional recruiting company, from panels of individuals who have agreed to complete research projects for a small incentive. In order to ensure that the research population was matched to the Australian adult population, Australian Bureau of Statistics (ABS) statistics were employed for gender, age group, education, state and household income. 

[bookmark: _Hlk37325206]Compared to census data from the Australian Bureau of Statistics (ABS)(22, 23), the sample was representative in terms of gender (49. 4% women; ABS 50.2%), age (study M = 45.9, SD = 17.8; ABS M for those aged over 18 years = 43.0, SD = 17.8), private health cover (57.8%; ABS = 57.1%) and income (modal pre-tax household income category = $78,001 to $130,000 for both the survey and the population over 15 years). In response to the question, “What ethnic or cultural background do you most identify with?”, the majority (80.6%) responded Australian. The majority were also living as part of a couple (57.3%). The sample demonstrated a broad range of political ideologies with a mean score of 5.59 (SD = 1.99) on the 10-point scale (1=Left, 10=Right) suggesting a balanced spectrum of political ideologies. There was overrepresentation of those with higher education (52.2% of the sample had a university education compared to 24.5% of the Australian population). All categories and their distributions for all demographic variables are contained in the online Supplementary material.
Statistical Analysis
All analyses were performed using SPSS Version 24. Logistic regression was used to explore differences in responses to survey items across all demographic factors as outlined above. For the purpose of analysis some variables were dichotomized. High income was classified as anything greater than the modal category for the population (i.e., >$78,001 to $130,000)  ; education was classified as university educated or not; cultural background was classified as Australian versus other identity, and marital status was classified as those indicating they were married (42.4%) or living as married (11.1%). Age (in years), political ideology, support for public health care (1 = strong disapproval – 4 = strong support) and health status (1 = excellent; – 1 = poor) were treated as ordinal. Gender, family history of cancer, personal history of cancer, whether respondents had private health insurance, and whether respondents were on medications themselves, were all treated as binary measures (i.e., yes or no). 

For questions with dichotomous response categories, binomial logistic regression was used and multinomial logistic regression for those with more than two response options. Ordinal logistic regression analyses were used for responses with more than two options representing ordered responses (e.g., strongly disagree, disagree, agree, strongly agree). Since the aim of the analyses was to determine the unique ability of each demographic variable to predict the response option, all were entered simultaneously into the regression models. A highly conservative alpha of 0.001 was used to indicate the statistical significance of the predictors to account for number of analyses and thus reduce the possibility of making a Type 1 error. To maintain statistical power, unsure and “Prefer not to say” responses were treated as missing for all analyses when minimal (<10%), otherwise they were treated as a separate response category (e.g. “Yes”, “No” and “Unsure” would be treated as dichotomous if “Unsure” responses were <10%, and as polychotomous if > 10%). All parameter estimates are available in the supplementary materials, with significant (p<.001) results only reported in Table 1 (see Table S1 for all results).
Ethics Approval and Consent
The study was approved by the Swinburne University Human Research Ethics Committee (approval number 2018/212). Respondents were provided with an information sheet outlining the details and ethical issues associated with the survey, and only those that consented to these conditions progressed with the survey.
Results

Government Funding of High Cost Cancer Medicines 
Participants were overwhelmingly in favor (95.5%) of government funding of HCCMs and most supported the creation of a separate fund for cancer medicines (69.2%). The reasons for this were clear and included achieving equity of access (97.8%), responding to patients’ needs (98%), and facilitating investment in research and development(88%). Many saw it as the role of government to fund access to these medicines (87.3%). 

Price Negotiation 
A majority of participants (81.3%) agreed that access should not be delayed by price negotiations. However, in a somewhat contradictory manner, a majority (69.3%) also agreed that price negotiations should proceed even if it may lead the company withdrawing their product from the market altogether and only a minority (28.2%) of participants agreed that the government should accept the price companies set for their own medicines. 

Patient Co-payment 
A majority of participants (62.5%) believed that patients should make a co-payment towards their cancer medicines, however most participants (70.5%) believed there should be a limit to how much patients are required to contribute. Co-payments were perceived to cause people to make more careful decisions about the medicines they take (76.4%), and more likely to take their prescribed medicines (61.6%). 

Funding of and Access to Unproven Cancer Medicines
A majority of participants (75.0%) thought that, where existing evidence is unclear, patients should only be able to access medicines through clinical trials and there was little support for government paying for these same medicines outside of a clinical trial (34.2%).  However, 42.4% of participants supported government funding of medicines not yet known to be safe, and those not yet known to be effective. 

Alternative Modes of Access 
A minority of participants supported self-funding of medicines (18.2%), access to medicines via hospitals (34.4%), and compassionate access schemes (where companies subsidize the medicine’s cost) (35.5%). A considerable proportion were unsure about access to medicines via hospitals (22.0%) or compassionate access schemes (25.9%) (participants answered this question after having been told that access via these two approaches may be inconsistent, unpredictable, or likely to terminate). The majority of participants (60.0%) believed that clinical trials should be designed in a manner that ensures all research participants have access to the medicine being trialed, while a considerable minority was “unsure” (21.5%). 

The majority of participants agreed that patients should be able to import medicines from overseas (83.9%), although only a small proportion (12.8%) supported such importation without restrictions. Personal importation was supported if it was from a reputable supplier (85.6%), or if it had been approved for use in the country from which it was being imported (86.3%). 

Stakeholder Involvement in Funding Decisions
Participants strongly supported the idea of cancer specialists having input into funding decisions (86.1%), with fewer supporting input by cancer patients (55.4%). However, a majority of participants also supported funding decisions being based on scientific data only (67.1%). Participants were not clearly in favor of or against the Australian government being influenced by funding decisions made by other comparable countries, with approximately half in support (47.4%) and half against the idea (52.6%). 

Advocacy and Media
Most participants agreed that media reporting of novel cancer medicines should only be permitted if strong evidence existed to support its use (64.9%), while approximately half of participants agreed that potentially beneficial cancer medicines should be publicized by the media so that patients know what options are available (53.8%). The overwhelming majority agreed that advocacy groups should be placing pressure on pharmaceutical companies to offer more affordable prices (94.3%), and on governments to fund high cost cancer medicines (87.7%) and medicines in general (88.8%).

Predictors of responses
Political orientation, gender, age, support for a public health care system, tertiary education and high household income predicted some responses [Table 1]. A few clear patterns emerged. Women were more likely than men to believe that equal access, and responding to patients’ needs and wants, were valid reasons for government funding of HCCMs. Women were also more likely to believe that advocacy groups should pressure governments for access, that price negotiations should not delay or threaten access, and that patients should not pay higher co-payments for higher priced medicines. Women were less likely to believe that company profits should be taken into consideration when governments make funding decisions, while men were more likely to believe cancer patients should not be involved in funding decisions. 

A more right wing political orientation predicted a stronger belief that HCCMs should be funded in order to enable pharmaceutical companies to profit, that the price offered by pharmaceutical companies should be accepted without negotiation, and that patients should pay a higher co-payment for higher priced medicines - in part because this increases the likelihood that people will adhere to treatment. Those to the right of the political spectrum were also more likely to believe that, in order to inform patient choices, the media should report on cancer medicines even where they are not known to be effective. Somewhat paradoxically, those to the right of the political spectrum were less likely to support personal importation of medicines, more likely to believe that advocacy groups should pressure governments for access and that governments should fund medicines rather than demanding that people should participate in clinical trials. However, they were less likely to support government funding of medicines not known to be safe. A more right-wing political orientation was also aligned with greater support for patient input, and less support for specialist input, in funding decisions.

Older adults were less likely to accept access delays in order to negotiate better prices, and less likely to accept higher co-payments for higher priced drugs. They were more likely to believe that governments should treat cancer differently to other diseases, and more likely to support advocacy groups pressuring industry to offer more affordable prices. On the other hand, younger adults were supportive of co-payments, even if they were beyond the means of some patients, and also appeared to prioritize access over equity as evident in their greater support of potentially unequal access to hospital funded medicines. Younger adults were less supportive of specialist input in decisions about medicines funding.  

Participants supportive of a public healthcare system were also more supportive of advocacy groups pressuring government to fund medicines, as well as pressuring pharmaceutical companies to charge more affordable prices. They were also more likely to believe that the media should only publicize cancer medicines backed up by strong evidence. 

Respondents with a university education were more likely to accept delays in access if this would lead to better prices, and to believe that cancer is unique and should be treated differently to other diseases. University educated respondents were also less supportive of cancer patients having a say in funding decisions. 

Importantly, personal history of cancer was only statistically significant for one question—with these respondents being more likely to believe that patients should not be allowed to import medicines under any circumstances. Family history of cancer and health status were not significant for any question. 
Discussion
The results of this survey reveal strong support (>80% agreement) for government funding of HCCMs, for not delaying access to cancer medicines in order to negotiate prices, for allowing patients to import their own medicines from overseas (if self-funded, or from a reliable supplier, or from a country where it is approved), for cancer specialists  providing input into funding decisions, and for advocacy groups encouraging pharmaceutical companies to charge more affordable prices while also encouraging government to fund high cost cancer medicines. The results also indicate that while both access to medicines for specific patient groups in need and equity of access were both important principles, uncertainty exists about how to balance these two principles. 

These findings are broadly consistent with other studies of public preferences in the context of HCCMs. In 2016, Macleod and colleagues published a review of 16 studies investigating patient and general public preferences for funding HCCMs (24). Like us, they found that equity was a priority for patients and the public, and that the Irish, British and Australian public also valued efficiency when it came to allocating resources, while Germans did not believe that efficiency should be a dominant criterion. “Need” was also identified as an important priority for the public, which reflects our own finding that responding to patient needs is, along with equity, the major reason for supporting of public funding of HCCMs.  

Our study extends this work by not only investigating the broad preferences of the public when it comes to the funding of HCCMs but also systematically exploring public views regarding specific mechanism for accessing HCCMs. Our findings provide important insights for Australian policymakers in developing different strategies for accessing medicines. In addition, as evidence suggests that publics in different high-income countries appear to share the same broad values when it comes to funding HCCMs, these findings could be a useful starting point for informing medicines policy in other countries. 

Strengths and Limitations
This study is the largest and most comprehensive study to investigate public preferences and values relating to funding of, and access to, HCCMs in Australia. The sample used in this study is representative in most respects of the Australian adult population and therefore these results can help to inform public debate relating to the funding of cancer medicines.  A highly conservative measure of statistical significance was used (p<0.001), increasing confidence in the relationship between the predictors and response, but also potentially overlooking factors that would be counted as significant using a less conservative p value. The fact that some responses were contradictory may suggest that some questions were not understood accurately by lay participants (e.g. due to low health literacy), but could also be because of competing values - which is common when issues are morally complex. Furthermore, since the survey was directed at adults (i.e. people 18 years and older) and did not specifically address medicines use in the pediatric population, it is unclear to what extent these results might apply to the paediatric oncology context. For example, in the paediatric context off-label prescribing is especially common as most medicines are licensed for use only in adults. This presents unique funding challenges not explored here. A final important limitation is that the order in which survey questions are presented to participants is known to influence their responses, as the preceding questions provide the context for those that follow (25). 

Policy implications
The results of this study have important implications for policy debates regarding access to cancer medicines. First, while  consumer involvement in HTA processes is no doubt important, these results suggest that the Australian public values the input of specialist (86.1%), and scientific data (67.1%) in these processes more than they do patient input (55.4%). Given the push towards greater consumer engagement and participation in HTA, and criticisms of it (26), this finding has important implications for the relative value given to different types of input. 

Second, despite the rapid move (both in Australia and internationally) towards accelerated access to medicines, the results suggest the Australian public may have reservations about such processes if they result in lower evidence standards. This was evident in the relatively low support for government funding of investigative products outside of a clinical trial. In addition, while the Pharmaceutical Benefits Advisory Committee (PBAC) currently engages in robust price negotiation processes, attitudes towards delaying access to HCCMs in order to allow price negotiations to take their course were conflicting. While 81.2% of participants believed patients shouldn’t have to wait for negotiations to be completed before accessing a medicine, 69.3% believed price negotiations were warranted, even if this led to the pharmaceutical company refusing to sell the medicine in Australia. This tension suggests the need for further research to elucidate the parameters under which delaying access to medicines for cost reasons is acceptable to the public.

Third, there is strong public support for the establishment of a separate cancer drug fund in Australia, which suggests the public believes medicines to treat cancer deserve special treatment. This is significant as another study of the attitudes of the Australian public has shown that the many consider the severity of disease to be the greatest priority for funding medicines, regardless of what the disease itself might be(17). This could however simply reflect that the Australian public conflates “cancer” with “severity”. 

Fourth, while there was public support for patient co-payments, it was believed to be unfair to require patients to contribute to costs if these contributions were so high that only some patients could afford it.  The public was also ambivalent towards alternative access mechanisms (e.g. compassionate access, through hospital) where there is no standardized procedure for ensuring fair access. The two primary reasons that participants had for wanting governments to fund medicines were to ensure equitable access and respond to patient needs. This suggests that further work is required to address the fundamental tension between equity of access and responding to particular patient groups in need.    

Most of the Australian public were in favor of allowing patients to import their own medicines from overseas if they paid for these medicines themselves, particularly if sourced from a reputable supplier, or approved in another country. This seems at odds with the attitudes expressed about co-payments that supported the view that ability to pay should not dictate access. This is also significant as it suggests that there might be interest in emerging “buyer clubs” such as the SocialMedWork which is licensed by the Dutch Ministry of Health and has been advertising its services in Australia(27). Careful thought therefore needs to be given to the implications of such an approach, as these schemes bypass established quality control mechanisms and national control over medicines supply. 

A number of demographic factors strongly influenced responses to some questions which highlights the need for ensuring appropriate representation in decision-making processes (see Table 1).  For example, women were more oriented towards justice, equity and solidarity than were men (see for instance Q1.2d and 2.3d in Table 1). This may reflect the fact that moral orientations are gendered and/or the fact that women have traditionally taken more responsibility for care of patients and family members and so have a greater experience of illness and its social implications(28). Age also seemed to impact upon participants’ views. Younger participants appeared to be more attuned to issues of access (Q3.5 & Q3.7), sustainability (for instance Q2.1a in Table 1) and appear to have less trust in experts (for instance Q4.1d in Table 1).  Perhaps unsurprisingly, wealth and political orientation also impact upon the ways in which people believe that health systems should be organized and funded. Again, this points to the need to ensure that all social and political groups are included in system design. 

Interestingly, family history of cancer and health status were not statistically significant factors for any question. This seems to suggest that the funding of medicines is perceived to be a broad societal issue, and that the Australian public is generally “civic-minded” in their views about funding of medicines. Having a personal history of cancer was only statistically significant for a single question and was associated with less support for personal importation of medicines. This deserves further investigation and could possibly be related to concerns around the quality and safety of imported products, lack of support for these products, or the belief that patients shouldn’t need to resort to such measures.

CONCLUSION
This study provides the first comprehensive account of the views of the Australian public of the funding of HCCMs. It explores both general values and preferences regarding specific strategies by which access is granted. These results provide important insights for the development of policy for socially and politically appropriate funding of HCCMs in Australia and highlight ambiguities that require further clarification. These results may be relevant to countries where the public shares similar attitudes to those of Australians when it comes to the funding of HCCMs. In broad terms our results suggest that the Australian public strongly supports government funding of HCCMs and values both equity and access. Equally, however, the public is uncertain about how these goods are to be balanced and achieved, and such ambivalence needs to be both further explored and accommodated to improve access to HCCMs.
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