24 May 2007

Management of metastatic breast
cancer. an examination of
socioeconomic and regional
Impacts

GlaxoSmithKline Australia Pty Ltd







CONTENTS

ACKNOWIBAGEIMENTS ...t e e e e e e e e e e e et e e e e e e eee e st e aeeeaaeenes [
FOTEWOIA ..o i
Glossary of common abbreviatioNS...........o i iv
EXECUTIVE SUMIMAIY ..ottt e e e e e e e ettt e e e e e e e et eeaten e e e e e e eeeeastan e eeeeeeeeeees v
1. [ F= Tod 1o | o ] U1 0 Lo PP PPPTTR 1
1.1 Definitions: breast cancer and itS ProgreSSION . .......uiii it e e e e 2
LITEIAtUTE TEVIBW ..o 3
Australians with metastatic breast CANCEer ..............uvviiiiiiiiiiiiiiiiiiieaeees 7
3.1 Measures Of rEOIONAIIY .......ou ittt e e e et e e e e e e e e eeeeaeas 7
Ll L RRIM A et 7
3.1.2 Accessibility/Remoteness Index of Australia (ARIA)..........eeiiiiiiiiie e 8
3.2 DALA SOUICES ....eeiiiiiiie ettt ettt e e ekt e e e et et e e et e e e s et et e e et et e e e nne e e e e e eeeaa 9
I I = o o 10 = L1 o] g o = L = SR SSUSSRRR 9
I A O g ot =T o - L= PP UR TR PPUUSRRRR 12
3.3 MBC incidence and MOrality FALES .......ccciiiiriiiiiee e e e e e eneraeeeee s 14
TR I A | [odTo [T o [T = 1 (=P UR TR PPUUSPRUR 14
IR I |V (o g = 111 2 - (=1 SRR SSUUSSSRR 15
3.4 Estimates of MBC cases and deaths by ARIA ... 16
3.4.1 New cases of MBC in 2006 DY ARIA ... e e 16
3.4.2 Mortality from MBC in 2006 BY ARIA .....cooiiiieieeee et e e e e e e e e e e e anns 19
343 CAVEALS ..o 20
N 0 1Y £ R o)l oY == ] o= o =) 22
4.1 Health System eXPeNItUIES .........oouuieiiiieee et e e e e e e e e e e e 22
4.2 Other fINANCIAI COSES .....oiiiiiiitiieitie et 26
4.2.1 PrOUCHIVIEY [OSSES ...ceieeiiiiiiiiiieee ettt ettt e e e e ettt e e e e e e e et et e e e e e e e aannnneeeaaaaeaanns 26
4.2.2 LOSEUNPAIA WOTK ...eeiiiieeiiiciieit et e e e e e e e e sttt e e e e e e e e s snnsa e e aeeessansnnnaneaaeenanns 34
4.2.3 Productivity 10SSes Of INfOrMal CArers .........cooiiiiiiiiiiai e 35
4.2.4 Other fINANCIAl COSTS....coiiiiiiiii e e e e e e e e e e e e e e e anns 37
4.2.5 EffiCIENCY I0SSES..uuiiiiiieiiiiitiit ettt e e e e e e s e a e e e e e e a e ar e e e e e e 44
G I U] (o [T o o o [[ST=T Y= P PESRT 50
4.3.1 Methodology valuing life and health.............. cceeeiiiiii e 50
4.3.2 Disability Adjusted Life Years (DALYs) and Quality Adjusted Life Years
(O N ) PR TP 52
4.3.3 DISCOUNT FALES .. .eeteeiiiie e ettt ettt e e e e oottt et e e e e e e e tb ittt e e e e e e e e annbbeeeeaaeeeaannnnaeeaaaaaeaann 54
4.3.4 Estimating the value of the burden of diSEaSE .........cccovvviiiiiiiie e 55
4.4 Summary of breast CanCer COSIS PEI CASE .......uuuiiiieeiiiiiiiiieee e a e e e 56

While every effort has been made to ensure the accuracy of this document, the uncertain nature of economic data,
forecasting and analysis means that Access Economics Pty Limited is unable to make any warranties in relation to the
information contained herein. Access Economics Pty Limited, its employees and agents disclaim liability for any loss or
damage which may arise as a consequence of any person relying on the information contained in this document.

ACCESS
syl ECONOMICS ~



5. Mapping chemotherapy services in Australia..........ccccooeeeeiiiiiiiiiii e, 59

5.1 DALA SOUICES ...ttt e ettt ettt e e oottt e e 44kttt e e a4 ek bbb e e e e e e e e et e e e e e e e aanne 59

oI Y= TV Tod ST o T o RO PRRRT 60

5.3 COSA Rural and Regional ONColOgy SUIVEY ........uuuiiiieeiiiiiiiiiieeeeesesitiieeeee e e s ssisarneeeeeesannnnes 64

6.  TrealMeENnt CCESS ISSUEBS .ooiiiii it 67

LY/ =1 1 T To [o] [ To )OO PEERR 67

6.2 Issues raised in the CONSUIALIONS ...........ooiiiiiii e e 67

6.2.1 Treatment efficacy, location and radical therapies .........cccccooiiiiiiiiiiiiiiiiii e

B.2.2 FACHITIES ..ottt ettt e e

B.2.3 WOTKFOICE ...ttt ettt e e e e ettt e e e e e e e ettt e e e e e e e e e annnreneeas

B.2.4  AllIEA SBIVICES .. uuuuiutiiiiettieietetetetetatate e aeseteaeaetetesetesetsssssssassssssssssssssssssssssssssssssnsssnsnsnnnnnnes

6.2.5 Financial (OUt-Of-POCKEL) COSES ....euiiiiiiiiiiiiiiiii et

(2 SR o 1~ A Too ] o = SRS

6.2.7 Psychosocial and emotioNal COSES........ciiuiiiiiiiee i

6.2.8 Difficulties navigating systems and the need for SUPPOIt ............oeviiiiiiiiiiiiiiieee e,

SIS IO - U1 =T T o)V EERRS

6.2. 10 CAthY S JOUIMEBY ...oiiiiiiiiitiiie ettt e ettt e e e e e e ettt e e e e e e e e nnbareeeeaaeeeannnneneeas

Appendix A: MBC new cases and deaths, 2006 .............ccooiiiiiiiiiiiiieeeeeeeee e 77

Appendix B: Hospitals offering chemotherapy .............ueevveiiiiiiiiiiiiiiiiiiiiieeeenes 81

Appendix C: Relative breast cancer incidence by region, four states.............cccceevvvvnnnn. 88

Appendix D: Travel Reimbursement SChEmMEeS..........ccooiiiiiiiiiiiiiiii e 92

L] =T =] o =S 95

FIGURES

Figure 3-1: ARIA values for 1996 Statistical Local Areas 9

Figure 3-2: Australian female population by ARIA, 1996 to 2006 10

Figure 3-3: Australian population by age group, gender and ARIA, 2006 11
Figure 3-4: Tasmanian incidence differentials (1993-1999) and South Australian

mortality differentials (1977-2003) by geographic region 14

Figure 3-5: MBC incidence, by jurisdiction and region, 2006 (new cases) 16

Figure 3-6: MBC incidence, by jurisdiction and region, 2006 (% of total new cases) 17

Figure 3-7: MBC incidence, by regional ARIA and jurisdiction, 2006 (new cases) 18

Figure 3-8: MBC mortality by jurisdiction, age group and region, 2006 (deaths) 19

Figure 3-9: MBC mortality, by regional ARIA and jurisdiction, 2006 (deaths) 20

Figure 4-1: Breast cancer, financial costs, by type, 2005 (% total) 57



Figure 4-2: Breast cancer, financial costs, by bearer, 2005 (% total) 58

Figure 5-2: East coast hospitals administering chemotherapy by ARIA 62
TABLES
Table 3-1: Incidence of breast cancer, state and territory averages, 1998-2002 7
Table 3-2: ARIA classification and definitions 8
Table 3-3: Australian female population by jurisdiction and ARIA, 2006 12
Table 3-4: Cross-Check of NSW Incidence and Mortality Rates for All Breast Cancer

Cases (Per 100,000 Female Population) 13
Table 3-5: Metastatic breast cancer, incidence rates (per 100,000 female population) 15
Table 3-6: Metastatic breast cancer, mortality rates (per 100,000 female population) 15
Table 3-7: MBC, ratio of mortality to incidence (deaths per case), 2006 20
Table 4-1: Allocated® expenditure on breast cancer (females) 2000-01 ($million) 23
Table 4-2: Cost of treating invasive breast cancer(a) 25
Table 4-3: Expenditure on BreastScreen $2005 (million) 26
Table 4-4: Women with invasive breast cancer, days off work per year, 2004-05 28
Table 4-5: Cost of temporary absenteeism, employed females with breast cancer, 2005 29
Table 4-6: Impact of cancer on employment rates, females 30
Table 4-7: Employment rates of cancer survivors, females 31
Table 4-8: International studies of the impact of breast cancer on employment 32
Table 4-9: Impact on employment rate of females with breast cancer summary 33
Table 4-10: Remaining lifetime earnings, 2005 34
Table 4-11: Net present value ofmedium-term productivity loss per cancer survivor

($2005) 34
Table 4-12: Costs of bringing forward staff turnover for a cancer patient who

permanently leaves work in 2005 ($2005) 34
Table 4-13: Proportion of people who experienced a day of reduced activity 35
Table 4-14: Carers of people with cancer, Australia, 2005 36
Table 4-15: Average hours of informal care provided to people with cancer 37
Table 4-16 Opportunity cost of informal care for women with breast cancer, 2005 37
Table 4-17: NRCP funding 38
Table 4-18 Palliative care services providers, 1998 39
Table 4-19: Australian government funding for palliative care 40
Table 4-20: Out-of-pocket expenses per year per person with breast cancer 42
Table 4-21: Use and cost of complementary and alternative therapies 43

ACCESS
"=yl Economics B



Table 4-22:

Table 4-23:

Table 4-24.
Table 4-25:
Table 4-26:
Table 4-27:
Table 4-28:
Table 4-29:
Table 4-30:
Table 4-31.:
Table 4-32:
Table 4-33:

Summary of other financial expenses incurred for women with breast
cancer

Cost of bringing forward a funeral for a woman who dies of breast cancer in

2005 ($2005)

Welfare payments for cancer patients, 2004-05

Additional welfare payments resulting from iliness with cancer, 2004-05
Welfare payments available to people with cancer

Efficiency losses part | ($2005)

Efficiency losses part Il productivi ty ($2005)

Efficiency losses part Il long term  productivity losses

International estimates of VSL, various years

Cost per woman per new case of breast cancer, 2005

Breast cancer, financial costs faced by households, 2005

Breast cancer, financial costs faced by households relative to income, by
income quintile, 2005 (years of income)

Table 5-1: Cross-checks of NBCC and current knowledge of chemotherapy services

Table 5-2:

Female metastatic breast cancer incidence by jurisdiction and ARIA, 2006

Table 5-3: Australian RHACs by jurisdiction and ARIA, 2003-04

Table 5-4:
Table 5-5:
Table 5-6:
Table 5-7:

Prevalence of medical oncologists within each ARIA
Chemotherapy ordering by ARIA (proportional responsibiliy)
Administration of Chemotherapy by Remoteness Area
Breast Cancer Nurses by Remoteness Area

44

44
46
46
47
49
50
50
54
56
58

58
59
60
64
64
65
65
66



ACKNOWLEDGEMENTS

This report was prepared by Access Economics for GlaxoSmithKline Australia. Access
Economics would like to acknowledge with appreciation the comments, prior research and
expert input from the following selected advisors for the project.

Gillian Batt
Director, Cancer Information and Support Services, Cancer Council NSW

Cathy Murphy
Representing women with metastatic breast cancer, Dolby

Jude Peterkin
McGrath Breast Care Nurse, Albury-Wodonga

Dr Sudarsha Selva-Nayagam (Sid Selva)
Senior Consultant/Medical Oncologist, Royal Adelaide Hospital Cancer Centre

Helen Smith
CEO Cancer Council NT

Susan Stratigos
Policy Adviser, Rural Doctors Association of Australia

Sarah Stuckey
Policy manager, GlaxoSmithKline

Elizabeth Tracey
Senior Epidemiologist, Cancer Institute of NSW

F oY ACCESS
gl ECONOMICS B



FOREWORD

Equity of access to high quality health care, regardless of socioeconomic status and place of
residence, is a basic tenet underpinning the Australian health care system. Much of
Australian cancer care facilities are centralised. This has been largely driven by factors such
as the importance of multidisciplinary care, and in many cases the need for expensive,
sophisticated equipment, in cancer patient s assessment and management. These factors
necessitate placement of such facilities in population dense centres. It is not surprising
therefore, that when assessing cancer survival, studies have shown that regional status has
been associated with worse outcomes. The equation, however, is not straightforward, as
access to treatment can sometimes be greater in regional areas compared to outer suburbs
of large cities, due to the establishment of well-working referral pathways, which can
influence outcomes favourably. Moreover, issues of culture and language also play a part in
determining poor outcomes, particularly for the indigenous population in the Northern
Territory.

It is known that patients with cancer prefer to have their treatment closer to home, if possible,
however most are reluctant to accept a deterioration in the quality of such a service as a
consequence. Travelling away for treatment comes at a cost, both financial and personal,
and in fact some patients make a conscious decision to forego travel for treatment
(particularly if of a palliative nature), to avoid spending time away from home. Some cancer
treatments by necessity need to be located in major centres (ie, radiotherapy), while others
lend themselves to being delivered closer to home (ie, chemotherapy). However, the support
available to patients and their carers in accessing treatment away from home is problematic.
The various patient travel schemes available are state specific and therefore fragmented
across the country, and generally provide less than adequate support.

It rests on all of us to find a way to deliver cancer services effectively across all the regions of
Australia. This includes adequate support of patients when they have to travel away for
treatment (and with the knowledge that some, particularly for palliative treatment, may decide
not to make this trip), and allowing treatments that can be given closer to home to be
effectively and safely delivered. Some strategies to allow this include the hub and spoke
model where regional health centres have an association with larger cancer centres, or
development of a comprehensive cancer centre in regional population dense areas. These
hubs have a responsibility to upskill and support staff at more regional sites, provide access
to multidisciplinary options (using telemedicine technology for example), participate in
collaborative research, and assist in the safe and effective delivery of cancer treatment at the
regional site (with sharing of treatment protocols, audits etc). Where treatment has to be
provided in the larger centre, the established relationship allows for a smooth transition of
care.

Some strategies for providing better quality management involve changing the specificities of
the treatment. For example, patients may prefer to have chemotherapy delivered at home
rather than at the health centre. Oral compared to intravenous chemotherapy or biological
therapy, has an advantage in this regard. However, experience has taught us that
monitoring and close liaison with the treatment centre is important to avoid complications
related to the treatment. Therefore ongoing close relationships are important between the
patient, the treating centre and, for regional centres, the central cancer centre.

This report addresses the issue of metastatic breast cancer in regional Australia and
provides interesting reading, using New South Wales data and applying it across all states.
Not surprisingly it indicates that metastatic breast cancer patients in regional areas are likely



to have worse than average survival. The cost of metastatic breast cancer is also
considerable to these patients, their families, government, and ultimately the community. It
provides further information to enhance the discussion to help solve this important problem.

Dr Sudarsha Selva-Nayagam (Sid Selva)
Senior Consultant/Medical Oncologist, Royal Adelaide Hospital Cancer Centre
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EXECUTIVE SUMMARY

This report examines the socioeconomic experiences of people with metastatic breast cancer
(MBC) and maps the geographical positioning of hospitals offering chemotherapy services
relative to the MBC patient population to gain greater understanding of access issues.

Key findings of the report are as follows.

Incidence of MBC is higher in regional Australia than the average, despite the fact that
the risk of breast cancer of any stage is lower in regional Australia than in urban areas.
Mortality is also higher in regional Australia than the average, and relative survival in
regional Australia is worse.

The data imply that breast cancer is diagnosed later in regional areas and that the
reasons for the poorer health outcomes reflect differential access to screening and
treatment services, due in large part to facilities and workforce constraints and the
issues associated with the need to travel to services, as well as cultural factors.

The cost of breast cancer is higher in terms of the loss of healthy life, lost productivity
and other financial costs. Costs borne by households out-of-pocket are estimated as
$7,700, on average per case of breast cancer.

Women in regional areas prefer to have the best treatment available but often at
considerable inconvenience and cost due to the need to travel to large cities for
radiotherapy services, and to regional centres for intravenous chemotherapy services.

Where it is possible to have chemotherapy services provided at home through oral
therapies, costs can be reduced and emotional wellbeing enhanced. It is important that
oral therapies are supervised from a regional centre via telephone contact and using a
model of appropriate support.

MBC incidence and mortality

The literature shows that, while incidence (new cases per 100,000) of breast cancer (all
stages) in regional Australia is lower than in metropolitan areas and mortality rates (deaths
per 100,000) are also lower, overall survival (deaths per case) is worse in regional areas.

For metastatic breast cancer, defined as cancer that has spread from its primary site
(the breast) to other places in the body, this report finds that incidence and mortality
are higher in regional Australia and again, overall survival is worse (25% compared to
37%).

The Accessibility/Remoteness Index of Australia (ARIA) was used to measure regionality,
with five classifications ranging from Highly Accessible (where Australian have relatively
unrestricted access to a wide range of goods and services and opportunities for social
interaction) through to Very Remote (where there is very little accessibility to such goods,
services and opportunities).

Cancer data from the NSW Cancer Institute and demographic data from the Australian

Bureau of Statistics were combined to estimate new cases of MBC and deaths for the year
2006 by ARIA, jurisdiction, age group and gender. Due to small sample size, the three ARIA
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classifications Moderately Accessible, Remote a nd Very Remote were aggregated into
one combined group termed Regional to achieve gre ater robustness of the results.

MBC INCIDENCE AND MORTALITY, BY REGIONALITY, FEMALES, 2006

Regional All ARIA

(ARIA 3-5) groups
MBC incidence rates (per 100,000 female population) 6.3 6.2
MBC mortality rates (per 100,000 female population) 4.1 3.7
Mortality/Incidence (ie, deaths per case) 75% 63%

It was observed that incidence, mortally and survival were all relatively poor in accessible
areas too, and this is noted as an area for further study.

There were an estimated 32 new cases of MBC in regional Australia in 2006 and 24 deaths,
compared with 604 new cases and 383 deaths across all Australia.

13 of the new cases were estimated to occur in regional Queensland and 10 of the
deaths, reflecting that State s large regional population.

NSW and WA each had an estimated 5.3 new cases of MBC; however, there were an
estimated 4.6 deaths in WA and only 3.4 in NSW, reflecting differences in the age and
remoteness of the incident cases in the regional populations of the two States.

South Australia and NT each had more incident cases and deaths from MBC among
their regional populations than Victoria.

MBC NEW CASES AND DEATHS, BY REGIONALITY AND JURISDICTION, FEMALES, 2006

New cases Deaths

Regional All ARIA Regional All ARIA

(ARIA 3-5) groups (ARIA 3-5) groups
ACT - 8.8 - 6.1
NSW 5.3 203.1 34 127.0
NT 1.9 3.8 2.1 3.6
QLD 13.3 114.1 10.0 75.0
SA 3.7 49.8 2.4 29.0
TAS 0.9 155 0.6 9.2
VIC 1.7 151.7 1.0 954
WA 5.3 57.5 4.6 37.8
Australia 32.1 604.3 24.2 383.2

Breast cancer costs per case

Chapter 4 of this report derives detailed estimates of the cost of breast cancer. Given the
data limitations, it was not possible to separate the cost of MBC from the cost of breast
cancer more generally. Indeed, all metastatic cancer has at some point in time been non-
metastatic. Moreover, given that MBC is the most severe form, the average cost of breast
cancer presented in this analysis is likely to represent a conservative estimate of the cost of
MBC. The cost estimates are for the year 2005 (the most recent for which data were
available) and details for the costing are provided in the body of the report.

The net present value of the lifetime total cost per new case of breast cancer is
estimated as $653,600. Of this, the financial costs are $64,315 per case.

The majority is the cost of the loss of wellbeing from reduced lifespan and quality of life
(the value of the burden of disease or BoD) of $589,285 90% of total case costs.



COST PER WOMAN PER NEW CASE OF BREAST CANCER, 2005

Individuals  Family/ Federal State Employers Society/  Total
Friends Government Government Other
BoD 589,285 0 0 0 0 0 589,285
Health 3,497 1 8,456 3,650 0 1,996 17,600
Productivity 21,262 0 12,446 0 197 0 33,905
Carer 0 448 260 0 0 0 707
Other 3,947 234 227 0 0 247 4,655
DWL 0 0 0 0 0 7,447 7,447
Transfers -796 -68 865 0 0 0 0
Total 617,195 615 22,254 3,650 197 9,690 653,600
Total exc BoD 27,909 615 22,254 3,650 197 9,690 64,315

Excluding the burden of disease, the next largest cost is the productivity loss estimated
at $33,905 on average per case 53% of the total f inancial costs per case.

Health costs are estimated as $17,600 per case (27% of the total).

Individuals bear the largest part of the cost impost, $617,195 per case or 95%, when the

burden of disease is included, since they bear the loss of wellbeing.

Excluding BoD, individuals bear $27,909 on average per case (43% of the total),
and some $7,700 is borne out-of-pocket by households (including family/friends).
In the lowest income quintile, breast cancer case costs are 2.3 times annual income,
illustrating the financial burden on households of breast cancer.

Federal Government bears $22,254 per case and State/Territory Government bears
$3,650 per case 35% and 6% respectively of the to tal financial costs per case.

BREAST CANCER, FINANCIAL COSTS, BY TYPE, 2005 (% TOTAL)

11.6%

7.2%

52.7%

27.4% O Health

O Productivity

@ Carer
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BREAST CANCER, FINANCIAL COSTS, BY BEARER, 2005 (% TOTAL)
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Mapping chemotherapy services in Australia

The geographical position of hospitals offering chemotherapy services (with administration of
the therapy by a medical oncologist, a GP under the supervision of medical oncologist or off-
site ) was investigated by ARIA, based on data for oncology treatment centres in Australia
from the National Breast Cancer Centre. Findings were cross-checked with cancer societies
in jurisdictions and are presented graphically in a map relative to the MBC patient population.

418t
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Oncologists, chemotherapy nurses and other staff in Australias 159 regional hospitals
administering chemotherapy (RHAC) were surveyed by the Clinical Oncology Society of
Australia (COSA) in 2003-04, finding that:

21% of all RHACs had a resident medical oncology service; 41% had access to a
visiting service (with the visiting period ranging from weekly to as little as six months)
and 38% had neither a resident nor a visiting service but were administering
chemotherapy;

medical oncologists write close to 100% of chemotherapy orders in metropolitan
centres, while this rate is only 58% in RHACSs.

compared to the 100% of trained chemotherapy nurses administering chemotherapy in
metropolitan areas, only 61% are trained nurses in RHACs; and

breast cancer nurses were less likely to be located and funded in remote areas.
Treatment access issues

Greater understanding was sought in relation to identifying the types and extent of particular
access issues for patients with MBC living in regional Australia, that might contribute to lower
survival rates. A consultation process was held with selected advisers who had experience
with women with MBC in regional areas over many years on a daily basis, as well as direct
experience. Views were sought on the three main arms of treatment radiotherapy,
intravenous chemotherapy and oral chemotherapy. Themes that emerged from the focused
interviews are summarised below.

1. Treatment efficacy, location and radical therapies: Women almost always prefer
to have the best treatment available but often at considerable inconvenience and cost. If

=Y ACCESS
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therapy is in a curative setting, women are more likely to find ways to overcome access
constraints, but in a palliative setting this is less likely. Women are more likely to opt for
more radical therapies (eg, mastectomy) in regional than urban areas, to avoid the need to
travel.

2. Facilities: The paucity of radiotherapy services in regional areas is a reflection of the
substantial capital outlays necessary for the provision of these services, which counter
viability in all but large population centres. Some centres exist or are being built outside
capital cities but currently there is no radiation oncology services in NT, although a Darwin
facility is planned, which means that NT women must travel either to Adelaide or Brisbane.
It also requires jurisdictions to work together to integrate service delivery across borders, with
a hub-and-spoke model proposed linking RAH, RDH, Alice Springs, Katherine, Gove and
Tennant Creek. Almost all NT patients have public hospital treatment for affordability
reasons and since there is no doctor choice.

3. Workforce: Constraints are a major problem in regional areas with, until recently,
only one oncologist in NT. Appropriate resourcing is required for personnel, training and
coordination. There is a particular priority for female health personnel in regional areas as
the lack can act a as a deterrent for screening, and may also act as a deterrent for treatment,
particularly for indigenous women.

4. Allied services: An unmet need for many regional women is for access to
supportive psychologist services, and there could still be more done to raise awareness of
and access to screening services.
5. Financial out-of-pocket costs: The main issues raised included:
travel and accommodation costs for the patient, and for her family or support person;
inadequacy of travel support schemes; and
out-of-pocket health expenditures and child care costs and difficulties.

Jurisdictional programs to reimburse travel costs have three main failings:
actual costs exceed what is recompensed;

the schemes do not uniformly fund a support person to go with the patient, but most
women need a support person during these critical and exhausting treatments; and

many schemes do not operate for screening or diagnostic purposes.
6. Lost income: Income is foregone while women (and their partners) are unable to
work due to MBC and associated therapy, intensified if therapy is at a distance. Women are
unable to work either in paid employment or in unpaid work in the farm, business, community
or home.
7. Psychosocial and emotional costs: Three key issues were raised in this regard:
time away from partner, children, other family and friends, home at a vulnerable time;

separation anxiety for children and women wanting to spend whatever time possible
with them; and

fatigue issues, that may increase the risk of motor vehicle accidents while commuting.
8. Difficulties navigating complex health systems remotely: Patient coordination

and information flows could be improved to assist in managing complex processes in an
unfamiliar environment while unwell.



0. Oral chemotherapy: Oral chemotherapy has the important advantage that it is
preferred by patients as it allows them to be at home for their chemotherapy, which can save
time, travel and accommodation costs, lost income, the need to navigate reimbursement
systems, and avoid the emotional burden for the patient of separation from family and local
community support networks. Clearly, women who require radiotherapy or IV therapy in
combination with oral therapy will still need to travel. Oral therapies self-administered at
home should be supervised women must be provided with information packs (eg , video,
booklets), diaries to monitor dosage and side effects and be registered and have regular
contact with a regional treatment centre to ensure that they can be appropriately monitored.
The frequency and nature of contact with the regional centre might vary depending on the
therapy cycle and the woman s needs. Particular care is required in explaining dosing and
for patients who are elderly or forgetful (and/or whose carer is also elderly/forgetful). Most
people are moderately confident to self-medicate in terms of self-efficacy. Continuity of care
is also important. Some of the newer biological agents may be more appropriate for self-
administration due to the likelihood of fewer side-effects. The model of supported oral
therapy has been found to work well, including for indigenous women, if peer support is
provided, and to assist with compliance.

Access Economics
24 May 2007
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1. BACKGROUND

Access Economics was commissioned by GlaxoSmithKline Australia Pty Ltd in March 2007
to:

examine the socioeconomic experiences of people with metastatic breast cancer
(MBC) requiring expensive treatment, funded publicly or privately; and

map the geographical positioning of hospitals offering chemotherapy services relative
to the MBC patient population to gain greater understanding of access issues.

Advisers were selected to provide clinical, data and literature inputs into the project and
comment on the draft report. This group comprised a woman with metastatic breast cancer
and advisers from specialist stakeholder organisations:

Australian Institute of Health and Welfare
Cancer Council

Cancer Institute

GlaxoSmithKline

Medical Oncology Group of Australia (MOGA)
Rural Doctors Association of Australia

Breast Cancer Network Australia.

Breast Cancer Network Australia (BCNA) was officially launched in October 1998
and is the national voice of Australians personally affected by breast cancer. Its
role is to empower, inform, represent and link together people whose lives have
been affected by breast cancer. It links together over 19,000 individuals and
more than 175 breast cancer member groups across the country.

A brief literature investigation was undertaken to review the available evidence in relation to
incidence, mortality and access issues underlying relative survival outcomes of Australians
with MBC Chapter 2.

Breast cancer incidence and mortality data were assimilated from the NSW Cancer Registry
and other sources and applied to population data to estimate new cases and deaths from
MBC and relative survival by jurisdiction, age and ARIA (Accessibility/Remoteness Index of
Australia) Chapter 3.

The economic impacts of breast cancer were estimated, with an emphasis on the cost of
metastatic disease. Costs include health system expenditures, short and longer term
productivity losses, the value of informal care, out-of-pocket and other financial costs and the
loss of wellbeing or burden of disease (BoD) the loss of healthy life as a result of breast
cancer Chapter 4.

The issue of access to chemotherapy services by ARIA was analysed by mapping the

geographical position of hospitals offering these services relative to the MBC patient
population Chapter 5.
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Consultation was undertaken to gain greater understanding of access issues for patients with
MBC to identify the major obstacles and issues for people with MBC and how they perceive
these as being best overcome, including views on radiotherapy, intravenous chemotherapy
and oral chemotherapy Chapter 6.

Radiotherapy provided in large cities due to the need for scale economies

Intravenous chemotherapy can be provided in regio nal towns

Oral chemotherapy can be provided at home in a mo del of supervised support

1.1 DEFINITIONS: BREAST CANCER AND ITS PROGRESSION

In general, cancer is a class of diseases that is characterised by the uncontrolled division of
cells (ie, mutations of the genes that encode proteins controlling cell division). These blood
cells have the ability to detach from the original cancer site (localised cancer) and spread
through other regions of the body. The National Cancer Institute (US) defines metastasis as
follows.

When cancer cells spread and form a new tumour in a different organ, the new
tumour is a metastatic tumour. The cells in the metastatic tumour come from the
original tumour. This means, for example, that if breast cancer spreads to the
lungs, the metastatic tumour in the lung is made up of cancerous breast cells (not
lung cells). In this case, the disease in the lungs is metastatic breast cancer (not
lung cancer).

It is this ability to spread to other parts of the body that makes cancer potentially life
threatening.

Metastatic tumours are most common in the late stages of cancer. When the cancer spreads
to form a secondary metastatic cancer, its cells remain the same as the original tumour. For
example, if a late stage breast tumour began metastasis where the cancer cells moved into
the lung, the secondary tumour that developed would be known as metastatic breast cancer
(rather than lung cancer).

Breast cancer is recognised as one of the most common sites of origin (primary tumour) for
metastatic cancer.

! http://www.cancer.gov/cancertopics/factsheet/Sites-Types/metastatic#q3



2. LITERATURE REVIEW

Previous studies have found that people living in rural and remote areas have poorer health
outcomes than people living in urban/metropolitan areas due to geographic isolation, poor
transport links, shortage of healthcare providers and more difficult access to treatments,
along with a higher proportion of Indigenous people and the generally lower socioeconomic
status of residents of regional areas. Research on the effect of regionality on cancer
patterns in Australia has largely focused on incidence and mortality rates, with survival data
showing that country residents fare worse than metropolitan residents for a wide spectrum of
cancers (AIHW and AACR, 2003; SACR, 1999). This mirrors findings in the US of later
diagnosis of tumours among rural residents (Liff et al, 1991), where both later diagnosis and
treatment were found to contribute to geographic variation in survival.

Two Australian Institute of Health and Welfare (AIHW) publications specifically analysed data
relating to incidence and survival trends of cancer (AIHW, 2001) and breast cancer (AIHW,
2006) in Australia.

Another report investigated the stage at diagnosis and cancer survival of people in the
Northern Territory (Condon, 2004), concluding that the experience of Indigenous people and
cancer provides evidence that the Australian health system is not operating as effectively for
Indigenous people as for other Australians and that there is a need for strengthening
primary health care services, reducing barriers for access to specialist services and
improving collaboration between the two (pp16-17).2

Finally, a large population of invasive breast cancer patients diagnosed between 1998 and
2000 in the Northern and Yorkshire regions of England were investigated by socioeconomic
background in relation to stage at diagnosis, treatment and survival in women with breast
cancer (Downing et al, 2007).

All four reports came to the same broad conclusions regarding variations in death and
incidence rates by geographical location.

In summary, the lowest incidence rates of breast cancer are in the most remote areas,
despite higher health risk behaviours such as smoking and alcohol abuse, and lower
socioeconomic status (SES) in these areas:

Women living in the areas of highest urbanisation had significantly higher rates
of breast cancer in 1998 2002. (AIHW, 2006)

The incidence of breast cancer in Aboriginal and Torres Strait Islander females
has been found to be lower than in the non-Indigenous population (Condon
2004)

2 Importantly, Condon (2004) highlighted that the absolute differences in survival after diagnosis for Indigenous
people with cancer are greatest for cancers with the highest survival in non-Indigenous people ie, for cancers that
are amenable to early diagnosis, effective treatment and a high probability of cure . As well, some of the most
common cancers among Indigenous people are preventable, such as through reduced tobacco consumption,
increased Pap test coverage and follow-up treatment, hepatitis B immunisation, and reduced alcohol misuse (p9).
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Women living in areas in the highest socioeconomic status quintile had
significantly higher rates of breast cancer. (AIHW, 2006)

However, the more remote areas also tend to have the lowest rates of survival;

Major city [Highly Accessible] and Inner regional [Accessible] areas of
Queensland had higher five-year relative survival rates with 86.6% and 87.0%
survival, respectively, compared with Outer regional and Remote areas with five-
year relative survival rates of 85.8% and 81.9% survival, respectively, in the
1996 2002 period. (AIHW 2006)

Following age adjustment, living in a more deprived area was associated with an
increased risk of death, which was reduced after adjusting for stage (Downing et
al 2007)

There is some speculation as to why incidence rates of breast cancer might be higher in

more affluent areas, which is highly correlated with urbanisation.

Risk is greater in women who have never had children or have them later in life. This
may be more prevalent in women who pursue career employment in urbanised

culture.

Breast feeding can help reduce risk the conjectur e is that women in urbanised

cultures may be more likely to limit the period of breast feeding.
There may be more environmental risk factors (pollutants/toxins) in urban areas.

The AIHW (2001) Cancer in Australia report provides a range of possible factors contributing

to cancer mortality outcomes by remoteness:
the age structure of the population and of families;
The median age of death from cancer in 1998 2002 w as 73 years for Major

Cities and Inner Regional areas and 72 for Outer Regional Areas. This fell to 69
for Remote Areas and 65 for Very Remote Areas. (AIHW, 2001)

socioeconomic status low SES also affects survival and regional areas are more

likely to be low SES, eg, lower rates of screening are associated with low SES;

Our results show that patients living in more deprived areas were more likely to
be diagnosed with more advanced (stage IIl or V) disease. This may be related
to later presentation and lower rates of mammography screening in lower SEB
[socioeconomic background] areas. (Downing et al, 2007)

diet and lifestyle risk factors including tobacco smoking;

ethnicity and Indigenous status;

Despite lower incidence, Aboriginal and Torres Strait Islander women had 9%
higher rates of breast cancer mortality than the Australian female population as a
whole, based on age-standardised rates for the 20002004 period for

Queensland, Western Australia, South Australia and Northern Territory registered
deaths. (AIHW, 2006)

environmental, industry and occupational exposures to carcinogens;

level of co-morbidities with other diseases such as cardiovascular diseases and

diabetes; and



perhaps most relevant to this study, access to cancer screening and treatment
services, and the extent to which cancers diagnosed are detected and treated early;

A higher proportion of patients living in the most affluent quartile had breast-
conserving surgery (BCS) compared to those in the most deprived quartile after
adjustment for age, living in a more deprived area was associated with a
significantly increased odds of being diagnosed with stage IIl or IV disease.
(Downing et al, 2007)

Living in a more deprived area was also associated with an appointment delay of
more than 14 days and a treatment delay of more than 14 days. (Downing et al,
2007)

Cancer relative survival is worse in more remote areas due to lower screening rates leading
to cancer detection at a much later stage overall, combined with less accessibility to
treatment services. In additional to the potential underlying factors listed above, other factors
might include:

mobile screening services are unable to reach all areas and reach them in a less direct
manner;

in remote areas where there are high rates of sexual and other abuse, women may
tend not to leave their families for fear the children may be abused.

A New South Wales study (Jong et al, 2004) analysed cancer survival according to the ARIA
measure of geographic accessibility and remoteness, without and with adjustment for a
measure of stage at diagnosis, finding that:

Cancer survival varies by remoteness of residence in NSW for all cancers
together and some cancers individually. Access to screening or early diagnosis
probably contributes to this variation, but persistence after adjustment for stage
suggests that treatment variation is also important.

Other research (Jong et al, 2005) has found that poorer cancer care in rural and remote
Australia includes less breast-conserving surgery for breast cancer and concludes that
tackling rural inequality in cancer care requires innovative approaches noting that:

Present rural health policy is underpinned by the principle that patients should
have access to high quality services as close to their homes as is clinically and
geographically feasible.

These and other barriers, such as cultural reasons for Indigenous women, (eg, the desire for
women to be treated by women), were explored further through the focused consultation
process reported in Chapter 6. Other literature (Underhill et al, 2006) suggests that positive,
innovative and tailored approaches can be found.

How access to specific treatment and support services may explain the
differences in cancer survival was a central question of the first national mapping
of rural and regional oncology services, commissioned by the Clinical
Oncological Society of Australia. The study showed that the availability of
oncology services diminished as geographical isolation increased, and that
quality and availability of services by location directly influenced survival rates.
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The authors recommend the establishment of Regional Cancer Centres of Excellence
(RCCEs).

The literature also widely acknowledges the principle that care close to home is good. A
concise summary of the literature evidence on benefit, costs and safety of home therapy
(which includes oral, intramuscular, subcutaneous and intravenous chemotherapy) is
provided in a Canadian report by Boothroyd and Lehoux (2004), which concludes:

The premise behind home therapy is that cancer patients may prefer to receive
their treatments at home, if it is possible to do so, rather than at a hospital (as
inpatients or in an outpatient department). The approach can be appealing to the
patient for a number of reasons including receiving therapy in the comfort and
security of the home, decreased travel to medical facilities, reduced risk of
nosocomial infection, an increased sense of control over treatment and illness,
and less disruption of family life.



3. AUSTRALIANS WITH METASTATIC BREAST CANCER

This chapter presents incidence and mortality data assimilated from the NSW Cancer
Registry as the basis for Australia-wide estimates of new cases and deaths from MBC by
jurisdiction, age and ARIA (Accessibility/Remoteness Index of Australia).

To provide context, incidence of breast cancer by jurisdiction and gender is first presented
(Table 3-1), based on historical data and reproduced from AIHW (2006). The ACT showed
the highest age-standardised rate of new cases of breast cancer, followed by SA and QLD.

TABLE 3-1: INCIDENCE OF BREAST CANCER, STATE AND TERRITORY AVERAGES, 1998-2002

Males Females Persons
Number ASR* Number ASR* Number ASR*
NSW 31 1.0 3,818 113.0 3,849 59.1
VIC 22 1.0 2,862 115.0 2,884 60.7
QLD 15 1.0 2,075 118.1 2,090 61.0
WA 7 0.9 1,037 114.6 1,044 59.3
SA 7 1.0 990 118.6 998 62.5
TAS 1 0.6 282 110.8 283 57.8
ACT 1 1.0 181 126.5 183 66.7
NT 1 1.4 55 96.8 56 46.9

* ASR = age standardises rate, standardised to the 2001 Australian standard population.
Source: AIHW (2006:14, Table 1.12), based on National Cancer Statistics Clearing House, AIHW.

3.1 MEASURES OF REGIONALITY

There is an array of data on the health sector in Australia, but systematic geographic
analysis is relatively uncommon, despite current concerns about health status and service
availability in remote areas of Australia. One obstacle has been the absence of a standard
approach to measuring remoteness. The two most common measures of remoteness in
Australia are the Accessibility/ Remoteness Index of Australia (ARIA) and the Rural, Remote
and Metropolitan Area (RRMA) classification.

3.1.1 RRMA

The former classification system is explained in greater detail below, while the latter
classification is based on seven categories, those being:

capital cities;

other metropolitan areas;
large rural centres;

small rural centres;
other rural areas;

remote centres; and
other remote areas.
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The ARIA classification system was selected as more appropriate for this analysis than the
RRMA on the basis of the finding (from the literature review and data search) of existing data
collections for breast cancer incidence and mortality by ARIA, but not by RRMA.

3.1.2 ACCESSIBILITY/REMOTENESS INDEX OF AUSTRALIA (ARIA)

The ARIA classification was developed based on a continuous and unambiguous measure
of remoteness. The ARIA is purely based on geographical remoteness and excludes
socioeconomic, urban/rural and population factors from the indexes classification
methodology.

The ARIA index score is simply based on the road distance from the closest goods and
services facilities in each of four classes. Service centres in Australia are allocated to each
of the four classes based on their population size in the 1996 census. By its nature, the
allocation of ARIA has the ability to change with population size and urbanisation of an area.

An ARIA category is allocated on the basis of the average ARIA index score (between 0 and
12) assigned to an area. Note that areas can be defined by SLA, LGA or other such
measures of locality. The five broad ARIA categories are outlined in the table below and
mapped to their corresponding index score range. More detail of how ARIA is calculated is
provided in AIHW (2004).

TABLE 3-2: ARIA CLASSIFICATION AND DEFINITIONS

Index Score ARIA reference Example

ARIA Classification

Highly Accessible <=1.84 1 Bendigo, VIC

Accessible 1.85 3.51 2 Cairns, QLD

Moderately 3.52 5.80 3 Queenstown, TAS

Accessible

Remote 5.81 9.08 4 Kangaroo Island, SA

Very Remote 9.09 12 5 Balgo community, WA

Source: AIHW (2004).

The classes have been characterised (AIHW, 2004) as follows:

Highly Accessible relatively unrestricted accessibility to a wide ra nge of goods and
services and opportunities for social interaction;

Accessible some restrictions to accessibility of some goods a nd services and
opportunities for social interaction;

Moderately Accessible significantly restricted accessibility of goods an d services
and opportunities for social interaction;

Remote very restricted accessibility of goods, services a nd opportunities for social
interaction;

Very Remote very little accessibility of goods, services and o pportunities for social
interaction.



FIGURE 3-1: ARIA VALUES FOR 1996 STATISTICAL LOCAL AREAS
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Source: AIHW (2004).

The ARIA categories have a direct (one-to-one) concordance with the Australian Standard
Geographical Classification used in ABS research and publications.

3.2 DATA SOURCES

3.2.1 POPULATION DATA

The in-house Access Economics population and demographic database (AE-DEM, based on
ABS historical data and mid-range forecasts) was used to define Australian population for the
year 2006 by age, gender, jurisdiction (State/Territory) and ARIA. The up-to-date database
contains 2004 and 2005 actual figures, although 2006 figures have only been released in
total by gender and jurisdiction (not yet split by age), so age splits for 2006 were calculated
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based on extrapolation of previous trends, scaled based on a normalised distribution to
ensure the calculated totals corresponded to known actuals.

The AE-DEM database contains population by Statistical Local Area (SLA) at the lowest level
of disaggregation. As such, a concordance was developed between Australian SLAs and
ARIAs based on a concordance file from the ABS that mapped 2001 ARIAs to 2006 SLAs
(best available information). The previous section describes how ARIAs tend to change over
time with population growth and urbanisation. The extent of this issue was investigated,
concluding that any discrepancies between Access Economics predicted 2006 ARIA
concordance to SLAs and actuals are likely to be small and occur in only a handful of SLAs.

FIGURE 3-2: AUSTRALIAN FEMALE POPULATION BY ARIA, 1996 TO 2006
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Figure 3-2 displays a ten-year time series of the total Australian female population split by
ARIA. The proportional distribution between ARIAs has changed little over the ten years,
with around 6% of the entire population situated in moderately accessible (3.5% in 2006),
remote (1.1%) and very remote regions (1.0%).



FIGURE 3-3: AUSTRALIAN POPULATION BY AGE GROUP, GENDER AND ARIA, 2006
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Figure 3-3 provides a more disaggregated view of population for the year 2006 by age,
gender and ARIA. The age distribution is reasonably consistent between genders and ARIA.
The more notable feature of the chart is the higher prevalence of females to males in the
highly accessible and accessible regions, which is reversed in the less accessible areas of
Australia.

Females make up an overwhelming majority of breast cancer patients and, thus, are the
target population for this research report.

Table 3-3 provides a final split detailing the female population by jurisdiction and ARIA.
Queensland (34%), Western Australia (26%) and the Northern Territory (20%) contain the
majority of remote and very remote residents. New South Wales and Victorian populations,
on the other hand, are more centralised around highly accessible and accessible areas (ie,
the Sydney and Melbourne metropolitan regions).

A combination of the entire population database encompassing age, gender, ARIA and
jurisdiction splits is used to estimate the metastatic breast cancer incidence and survival
rates using 2006 as the base year for the research.
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TABLE 3-3: AUSTRALIAN FEMALE POPULATION BY JURISDICTION AND ARIA, 2006

Rural and
Highly Moderately remote as
Accessible Accessible  Accessible Remote Very Remote Total % total
NSW 2,878,710 468,818 65,071 14,277 3,123 3,429,999 7.9%
Victoria 2,383,019 169,828 23,948 - - 2,576,795 0.0%
Queensland 1,490,974 289,933 166,877 48,660 27,608 2,024,052 34.4%
SA 648,625 76,055 33,807 19,295 6,086 783,868 11.5%
WA 843,039 66,756 54,499 13,247 43,629 1,021,170 25.7%
Tasmania 140,118 93,680 12,668 - 1,125 247,591 0.5%
NT - 46,096 8,059 19,939 23,365 97,459 19.6%
ACT 165,809 - - - - 165,809 0.0%
Other Territories 265 - - - 1,043 1,308 0.5%
Total 8,550,559 1,211,166 364,929 115,418 105,979 10,348,051 100.0%
% of jurisdicational total
NSW 83.9% 13.7% 1.9% 0.4% 0.1% 100.0%
Victoria 92.5% 6.6% 0.9% 0.0% 0.0% 100.0%
Queensland 73.7% 14.3% 8.2% 2.4% 1.4% 100.0%
SA 82.7% 9.7% 4.3% 2.5% 0.8% 100.0%
WA 82.6% 6.5% 5.3% 1.3% 4.3% 100.0%
Tasmania 56.6% 37.8% 5.1% 0.0% 0.5% 100.0%
NT 0.0% 47.3% 8.3% 20.5% 24.0% 100.0%
ACT 100.0% 0.0% 0.0% 0.0% 0.0% 100.0%
Other Territories 20.3% 0.0% 0.0% 0.0% 79.7% 100.0%
Total 82.6% 11.7% 3.5% 1.1% 1.0% 100.0%
3.2.2 CANCER DATA

Although there exists a range of publicly available sources for breast cancer incidence and
survival data in Australia, there is only a limited set of data that incorporates the lower level
split by extent of disease . Indeed, the AIHW Breast Cancer in Australia 2006 publication

clearly states;

There are no Australian nationwide data on survival by stage of breast cancer.

The survival by stage data presented in the AIHW report were obtained from USA statistics
and are presented in the following table.

Stage  Five-year Relative Survival (%) Stage Definition

0 100 Earliest form. Cancer has not spread to lymph nodes
or distant sites

I 100 Tumour is 2cm or less in diameter and has not
spread.

A 92 No tumour is found in breast butis in lynph nodes (1
to 3)

1B 81 Tumour is between 2cm and 5cm in diameter and
has spread to lymph nodes (1 to 3) but not to distant
sites

A 67 Tumour is less than 5cm in diameter but has spread
to lymph nodes (4 to 9) but not to distant sites

1=} 54 Tumour has grown into chest wall or skin may have
spread to as manyas 9 lymph nodes

v 20 The cancer (regardless of its size) has spread to

distant organs.




The literature and data investigation revealed that the Cancer Institute of NSW is the only
Australian organisation that measures breast cancer patients by extent of disease. The
Institute researches NSW cancer patients only.

In the NSW Central Cancer Registry, Stage is allocated on the basis of the highest stage
notified to the Registry within 120 days from diagnosis. For example a pathology report may
be received by the Registry with a biopsy of the breast that says that a women has an
invasive breast cancer; a second notification is received that says that a women has had a
mastectomy; the mastectomy pathology report is sent to the Registry that confirms that the
breast cancer has invaded axillary lymph nodes. The person receives a diagnosis of breast
cancer, histologically verified with regional stage at diagnosis. The Registry does not record
stage progression just the stage at diagnosis. ®

Since cancer incidence and mortality data were required disaggregated quite finely (by
gender, age at diagnosis, stage at diagnosis and ARIA), the Institute provided this
breakdown aggregated over a longer time period (2000 to 2004) in order to gain more
statistically robust results.

Other data for all breast cancer were reviewed to check whether the application of NSW
incidence and mortality rates by age and ARIA to other jurisdictions was reasonable. Table
3-4 suggests there is only a small amount of variation in incidence and mortality rates for all
breast cancer patients across Australian jurisdictions, with differences reflecting the features
identified in the literature review. Note that Tasmania has the smallest population and thus
the highest probable year-to-year variation in rates.

TABLE 3-4: CROSS-CHECK OF NSW INCIDENCE AND MORTALITY RATES FOR ALL BREAST
CANCER CASES (PER 100,000 FEMALE POPULATION)

State Incidence Mortality Source

NSW 120.9 26.8 NSW Cancer Institute (2007)

QLD 117.0 23.1 Queensland Cancer Fund (2007)
SA 115.2 22.3 SACancer Registry (2007)

TAS 122.0 215 Tasmanian Cancer Registry (2006)
VIC 121.2 27.2  The Cancer Council, Victoria (2004)

Figure 3-4 depicts Tasmanian incidence rates by region and South Australian lower survival
rates in more remote areas for all breast cancer.

3 Hospitals do record stage at presentation of the episode to notify to the Registry but this is unreliable because a
woman may go to many hospitals for treatment, but is considered in the overall context including pathology
notifications.
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FIGURE 3-4: TASMANIAN INCIDENCE DIFFERENTIALS (1993-1999) AND SOUTH AUSTRALIAN
MORTALITY DIFFERENTIALS (1977-2003) BY GEOGRAPHIC REGION
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Source: Tasmanian Cancer Registry 2006. SA Cancer Registry (2007).

Incidence and survival estimates for women with metastatic breast cancer around Australia is
thus based on NSW incidence and mortality rates, over a five year time period, applied to
jurisdictional population data (presented in 3.2.1) for the year 2006.

The Cancer Institute is currently writing a paper that models NSW ARIA and a number of co-
variates for the period 1980 to 2003. It is in the process of review to be submitted to the
International Journal of Cancer and, once published, may provide further insight into relative
risks for breast cancer associated with regionality.

3.3 MBC INCIDENCE AND MORTALITY RATES

3.3.1 INCIDENCE RATES

As discussed above, data from the NSW Cancer Institute applied to the population for 2006
were used to derive incidence rates (per 100,000 female population) for women with
metastatic breast cancer (Table 3-5). Most diagnoses of MBC occur in females over the age
of 55 years, particularly in the 65-74 age group. It should be noted that in cases of
moderately accessible, remote and very remote categories, the estimates are based on very
small numbers (italicised estimates are based on incident cases of less than five and cannot
be relied on as accurate estimates).

The regional ARIA group (an aggregation of the three less accessible ARIA groups), in
some instances has lower incidence rates compared to the highly accessible and accessible
areas, although there are also notable exceptions such that, overall, incidence for the years
studied was 6.3 per 100,000 women in regional areas compared to 6.1 in highly accessible
and 7.1 in accessible areas, and is higher than the average of 6.2 across all regions. This
contrasts with the literature findings for all breast cancer, providing evidence for later
diagnosis in regional areas.

Another interesting finding is the relatively high incidence in accessible areas. Since the
reasons for this could only be speculated, and are not the focus of this report, they are simply
noted here as an area for further study.



TABLE 3-5: METASTATIC BREAST CANCER, INCIDENCE RATES
(PER 100,000 FEMALE POPULATION)

ARIA

1 2 3 4 5 3-5 1-5
Age Highly . Moderately Very , . ,
Group Accesible Accessible Accessible Remote Remote Regional Total
0-34 0.3 0.1 0.7 2.8 0.0 11 0.3
35-44 3.6 3.1 2.1 0.0 0.0 1.6 3.5
45-54 9.0 8.7 6.9 0.0 68.1 7.5 8.9
55-64 154 119 10.9 26.8 0.0 133 14.8
65-74 16.3 23.6 22.2 41.0 0.0 243 17.7
75+ 141 16.6 141 0.0 0.0 119 144
Total 6.1 7.1 6.1 6.8 6.5 6.3 6.2

NSW Incidence Source: Tracey E, NSW Central Cancer Registry 2004 data March 2007.
NSW Population Source: Access Economics Demographic Model.

3.3.2 MORTALITY RATES

Mortality rates were derived using the same methodology as incidence rates and also
contain a number of cautions in relation to age-ARIA groups where sample size was less
than five (italicised in Table 3-6).

Again the data for MBC contrast with the literature for all breast cancer, with mortality rates in
the regional ARIA group (an aggregation of the three less accessible ARIA groups) in some
instances lower and in other cases higher than rates in the highly accessible and accessible
areas but, overall, mortality for the years studied of 4.1 per 100,000 women in regional
areas compared to 3.5 in highly accessible and 5.0 in accessible areas (ie, in the middle of
the two, like incidence). Mortality is higher (also like incidence) than the average of 3.7
across all regions ie, women with MBC die at a higher rate in regional areas than in urban
areas, providing evidence for worse access to treatment.

As with incidence, mortality rates are relatively high in accessible areas but, for the same
reasons, they are simply noted here as an area for further study.

TABLE 3-6: METASTATIC BREAST CANCER, MORTALITY RATES
(PER 100,000 FEMALE POPULATION)

ARIA

1 2 3 4 5 3-5 1-5
Age Highl , Moderatel Ver , . ,
Ggr]oup Accgsigle Accessible Accessiblg Remote Remgte Regional Total
0-34 0.1 0.2 0.0 0.0 0.0 0.0 0.1
35-44 15 25 2.1 0.0 0.0 16 1.7
45-54 4.0 29 2.3 0.0 68.1 3.8 3.8
55-64 7.6 8.9 10.9 0.0 0.0 8.8 7.9
65-74 10.0 14.4 18.5 205 0.0 18.3 109
75+ 118 151 11.2 0.0 0.0 9.5 12.3
Total 3.5 5.0 4.6 1.4 6.5 4.1 3.7

NSW Mortality Source: Tracey E, NSW Central Cancer Registry 2004 data March 2007.
NSW Population Source: Access Economics Demographic Model.
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3.4 ESTIMATES OF MBC CASES AND DEATHS BY ARIA

Applying incidence and mortality rates to 2006 population data, MBC incidence and mortality
estimates by the ARIA and age breakdown can be derived for each of the Australian States
and Territories. To increase the degree of certainty in the estimates (ie, to avoid the use,
where possible, of rates based on less than five observations), the regional grouping was
used (aggregation of ARIAs 3 to 5 ie, moderately accessible, remote and very remote areas)
from the NSW experience and applied to the aggregated jurisdiction population data for
these groups. Only the 35-44 year age group was still subject to sample size concerns®.

Tables containing the entire dataset for both MBC incidence and mortality estimates are

presented in Appendix A. The sections below show a selection of charts summarising these
data, which hold no surprises given the findings regarding incidence.

3.4.1 NEwW CASES oF MBC IN 2006 BY ARIA

FIGURE 3-5: MBC INCIDENCE, BY JURISDICTION AND REGION, 2006 (NEW CASES)
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4 Except for NSW, the regional estimates will not equal the sum of their three component ARIA estimates as the
calculations are based on the implied regional rate from the NSW data and jurisdiction population data will vary.



FIGURE 3-6: MBC INCIDENCE, BY JURISDICTION AND REGION, 2006 (% OF TOTAL NEW CASES)
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Figure 3-5 and Figure 3-6 illustrate the distribution of new cases of MBC by jurisdiction and
region, in terms of the number of new cases and their share of total new cases.

The distribution of new cases across jurisdictions is strongly correlated with share in
the total Australian population, with differences mainly reflecting age distribution.

The majority of new MBC cases are recorded in highly accessible (82%) and
accessible (13%) areas, consistent with their share in the population.

Although the only incidence data in ARIA groups 3, 4 and 5 that can be relied upon with any
certainty are for the over 75 age group for moderately accessible areas, Figure 3-7 is
nonetheless presented for interest.

Most new cases of MBC in regional areas occur in Queensland, Western Australia,
NSW and South Australia, reflecting the greater prevalence of regional population in
these jurisdictions.

New cases regionally represented just over 5% of total new cases in 2006.
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FIGURE 3-7: MBC INCIDENCE, BY REGIONAL ARIA AND JURISDICTION, 2006 (NEW CASES)
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3.4.2

MORTALITY FROM MBC IN 2006 BY ARIA

FIGURE 3-8: MBC MORTALITY BY JURISDICTION, AGE GROUP AND REGION, 2006 (DEATHS)

80

50

30

20

70 -

60 -

Highly Accessible

—

Accessible

NN
N

10 ~

Regional

0-34 35-44 45-54 55-64 65-74 75+

ENSW OACT mVIC aQLD ONT mSA mWA DTAS‘

Figure 3-8 illustrates some well-known trends.

MBC mortality is greatest in the older age groups (ie, over 45 years), due to both the
higher prevalence of breast cancer in older women and the elevated risk of dying
associated with age.

The distribution across jurisdictions is strongly correlated with share in the total
Australian population, with differences mainly reflecting age distribution.

The majority of MBC deaths are recorded in highly accessible (79%) and accessible
(16%) areas a little lower and higher (respective ly) than population share.

Expressing mortality as a proportion of incidence (ie, deaths per case), a higher risk of dying
is observed in the regional ARIAs 75% compared to the average of 63% across all
Australia (Table 3-7) for MBC. The worst outcome in accessible areas is again noted.
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TABLE 3-7: MBC, RATIO OF MORTALITY TO INCIDENCE (DEATHS PER CASE), 2006

ARIA Classification Mortality/ ARIA reference
Incidence
Highly Accessible 61% 1
Accessible 7% 2
Regional 75% 3-5
All groups 63% All

Although the only mortality data in ARIA groups 3, 4 and 5 that can be relied upon with any
certainty are for the over 75 age group for moderately accessible areas, Figure 3-9 is
nonetheless presented for interest showing that:

most MBC deaths in regional areas occur in Queensland, Western Australian, NSW
and South Australia, reflecting the greater prevalence of regional population in these
jurisdictions; and

deaths in regional ARIAs are almost 7% of all MBC deaths, about 1%. percentage
points higher than the incidence share and/or population share.

FIGURE 3-9: MBC MORTALITY, BY REGIONAL ARIA AND JURISDICTION, 2006 (DEATHS)
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3.4.3

CAVEATS

As mentioned previously, the data for the more remote regions are based on very few
observations and, as such, individual age group data for ARIAs 3, 4 and 5 can not be relied
upon, although data have been aggregated into the regional category to reduce uncertainty.
Further allowances for the observed incidence and survival differentials by geographical
location should be made for the following factors.




Migration (Incidence). The place a person is living when diagnosed with MBC is not
necessarily identical to the place where the cancer first occurred and spread. Since
there are no population data on cancer patients residential movements, it is impossible
to estimate the overall impact on results of this confounding factor.

Migration (Mortality). Mortality estimates are based on where a patient lived upon
death, which is not necessarily where they lived and received cancer treatment whilst
alive.

Random variation. A portion of the observed variation in incidence and survival data
may be attributed to chance. As the amount of cases in the dataset increases, the
impact of chance decreases.

However, taken together, the results of the literature review, anecdotal evidence and these
data suggest that women who live in regional areas are more likely to received a later
diagnosis of breast cancer and more likely to die from MBC than their counterparts living in
cities and metropolitan areas.
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4. COSTS OF BREAST CANCER

This chapter sets out the economic and wellbeing impacts of breast cancer with a focus on
costs borne out-of-pocket. The costing explores types of costs and who bears the costs
individuals/families, Australian Government, State/Territory Governments, employers and
other members of society.

Access Economics has developed a methodology to measure the economic impact of
diseases such as breast and other cancers, arthritis, osteoporosis, schizophrenia, bipolar
disorder, dementia, visual disorders, hearing loss, cardiovascular disease, multiple sclerosis,
digestive disorders and Parkinson s disease. Access Economics has also extended this
methodology to estimate the loss of wellbeing from risk factors such obesity, sleep disorders,
domestic violence and occupational hazards, with consequent implications for policy (eg,
Taylor et al, 2006; Hillman et al, 2006).

Taylor HR, Pezzullo ML, Keeffe JE (2006) The economic impact and cost of visual
impairment in Australia British Journal of Ophthalmology 90:272-275.

Hillman DR, Scott Murphy A, Antic R, Pezzullo ML (2006) The Economic Cost of
Sleep Disorders Sleep 29(3):299-305.

This methodology is adopted in this present analysis to assess the cost of breast cancer in
Australia. Given the data limitations, it was not possible to separate the cost of metastatic
breast cancer from the cost of breast cancer more generally. Indeed, all metastatic cancer
has at some point in time been non-metastatic. Moreover, given that MBC is the most
severe form, the average cost of breast cancer presented in this analysis is likely to
represent a conservative estimate of the cost of MBC. The cost estimates are for the year
2005 (the most recent for which data were available), which is also conservative. Methods
for estimating the three main types of costs are explained in the following sections, together
with findings.

4.1 HEALTH SYSTEM EXPENDITURES

Expenditure data were obtained from the AIHW for the health system costs of treating
invasive breast cancer in Australia. These data are not available by jurisdiction, ARIA or
stage of the cancer, however.

Expenditure estimates include spending on hospitals (admitted and non-admitted
patients), high-level residential care, out-of-hospital expenditure (GP services, imaging,
pathology and referrals to specialists), pharmaceutical costs and other costs (other
health professionals and research) associated with invasive breast cancer in 2000-01.

The AIHW include only 87.5% (AIHW, 2005) of total recurrent health expenditure in
their estimates of expenditure by disease and injury, referred to as allocated health
expenditure. The unallocated remainder includes capital expenditures, expenditure
on community health (excluding mental health), public health programs (except cancer
screening), health administration and health aids and appliances the coding for
these areas of expenditure does not allow allocation by disease category. To ensure
comprehensiveness, these aspects of health system costs have been incorporated by
multiplying the AIHW allocated expenditure estimates by 1.141 (=1/0.875).

The expenditure estimates are only for breast cancer, and do not include health system
expenditure associated with long-term side-effects of cancer treatment (for example,
ongoing heart, lung or hearing problems due to chemotherapy or radiotherapy). The



methodology used by the AIHW classifies expenditure on treatment of these adverse
side effects to other disease codes (eg, heart, lung or hearing codes).

The AIHW data do not include the costs of community palliative care services (but
palliative care costs provided by hospitals and hospices are included) or respite
services in aged care homes or in hospitals. Nor do the estimates include the costs of
aids and modifications that are funded privately or supplied by community health
centres (but aids and modifications provided by hospitals are included). Estimates of
these costs are provided in other financial costs .

The most recent data are for 2000-01. To obtain treatment cost per patient, total
expenditure was divided by the number of patients with breast cancer in 2000-01, and
then indexed for health inflation from 2000-01 to 2005, to estimate the expected health
system cost per person in 2005.

Expenditure on breast cancer in 2000-01 by age group is presented in Table 4-1. The Out of
hospital category ($13.8 million, excluding GP expenditure) includes Medicare funded
chemotherapy. The 'Other’ category includes chemotherapy that is done on an outpatient
basis in hospitals ie, not paid by Medicare.®

TABLE 4-1: ALLOCATED™ EXPENDITURE ON BREAST CANCER (FEMALES) 2000-01 ($MILLION)

35- 45- 55- 65- 75+ All
44 54 64 74 ages

Treatment costs
Admitted patient (b) 7.8 17.2 17.3 14.6 13.4 71.8
Out of hospital (c) 4.5 5.5 4.2 2.9 2.7 21.4
Including GP attendances 1.7 1.9 1.3 0.9 0.8 7.6
Prescription pharmaceutical (d) 2.0 5.7 6.1 5.0 7.4 26.5
Other (aged care, over the counter drugs etc) 3.7 3.9 3.3 2.7 2.8 25.1
Total treatment costs 18.0 32.3 30.9 25.2 26.3 144.8
BreastScreen (d) 6.6 32.1 32.1 20.3 4.9 96.0

(a) Excludes capital expenditure as per the second dot point above. (b) Includes private medical services in
hospitals. (c) Includes imaging, pathology, and other out of hospital medical services (eg, referral to specialist).
(d) Includes all pharmaceuticals for which a prescription is needed, including private prescriptions and under co-

payment prescriptions. (d) Expenditure on BreastScreen in each age group was estimated as the product of total
expenditure on BreastScreen in 2000-01 ($96 million) by women in each age group as a percentage of the total
number of women who participated in the program in 2000-01.

Source: AIHW (2006).

While the 2000-01 data for the most part remain representative of expenditure on
treatment of breast cancer, they do not incorporate expenditure on a number of important
new cancer programs implemented by Australian governments since 2000-01:

® There is uncertainty regarding whether the hospital component of 'other’ only contains public outpatient services
or whether it also includes some private outpatient services and/or some admitted patient services.
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the Australian Government Better treatment for cancer patients: radiation oncology
services initiative ($20.4 million in both 2004-05 and 2005-06), released in the 2002
Budget®;

the Australian Government Investing in Australia s health: Strengthening Cancer Care
initiative ($16.5 million in 2004-05 and $35.6 million in 2005-06, excluding screening/
prevention)’;

the increase in the Cancer Institute NSW budget from $35 million in 2004-05 to
$65 million in 2005-2006°.

A proportion of the cost of these initiatives has been allocated to breast cancer according to
the proportion of total expenditure on cancer accounted for by breast cancer (8.3% in
2000-01, AIHW 2006:70)  around $7.1 million in 2005 for these three programs.

In addition, the recent Australian Government Herceptin program subsidises treatment of
women with breast cancer. Herceptin is now listed for treatment of both early stage as well
as metastatic disease and Access Economics had calculated the approximate costs per year
in total for treatment with herceptin including d iagnostic tests for HER2 status® and cardiac
function. Access Economics estimate is that total government outlays on herceptin are
around $186 million per year.

These additional health system costs ($193.1 million in 2005) have been added to the AIHW
data in Table 4-1 to obtain an estimate of the cost of treating breast cancer per patient.

Total costs for women with breast cancer have been divided by the number of women
currently being treated (referred to as those with active breast cancer). The method
for estimating the number of women with active cancer is outlined in Box 1.

The cost estimates reflect current policy ie, tha t eligible patients with HER2+ early
stage disease are treated with herceptin as well those eligible with HER2+ metastatic
disease."

6 http://www.health.gov.au/internet/wcms/publishing.nsf/Content/health-budget2002-fact-hfact2.htm

! http://www.health.gov.au/internet/budget/publishing.nsf/Content/health-budget2005-hbudget-hfactl.htm and

http://www.health.gov.au/internet/budget/publishing.nsf/Content/health-budget2005-glance.htm
8 http://www.health.nsw.gov.au/cancer_inst/news/pdfs/CancerGetsMajorBoost.pdf
° Roche pays the cost of the diagnostic tests for HER2 status.

1% $193.1 million divided by the number of women with active breast cancer in 2005 (17,252 women) to derive
$11,193 per patient.



Box 1 The number of women with active cancer

Estimating the number of cancer patients currently receiving treatment is
complex. Cancer prevalence depends on defining a timeframe of remission after
which cancer survivors are considered cured . Furthermore, with the
improvement of survival rates through better treatment, prevalence is becoming a
poor estimator of the number of patients currently receiving treatment. Brameld
et al (2002) used incidence and survival rates to estimate the number of people
actively being treated for cancer in WA. Access Economics (2007) used a similar
methodology to estimate the number of people actively being treated for cancer
patients, and these estimates are used here.

Active prevalence is the cumulative number of cancer patients diagnosed prior
to 2005 and who have not yet died, but on the basis of probability will die from
their cancer (thus will require health care for active cancer now or in the future).
Assuming that all cancer patients will receive some form of treatment (regardless
of whether they are likely to die), incidence in 2005 is also included.

In 2005, there were around 17,252 females with ac tive breast cancer.

This approach may underestimate the small number of patients who continue to
experience the impacts of cancer past the five year cut off, but will overestimate
those that were cured prior to the five year cut off. Furthermore, it does not
account for the impacts on patients who, while free from their primary disease,
require further treatment to cope with ongoing physical or psychosocial
disabilities.

Estimates of treatment cost per patient by age group in 2005 dollars used for the modelling
are presented in Table 4-2.

TABLE 4-2: COST OF TREATING INVASIVE BREAST CANCER(A)

Number of $/patient $/patient $/patient
female patients $2000-01 $2005(c) $2005 incl
with active herceptin (d)

breast cancer
(2000-01)(b)

35-44 1,710 10,515 14,117 25,310
45-54 3,692 8,737 11,730 22,923
55-64 3,961 7,794 10,463 21,656
65-74 2,940 8,586 11,528 22,721
75+ 1,966 13,382 17,966 29,159
All ages 14,542 9,959 13,371 24,564

(a) Excludes screening costs. (b) Active breast cancer is explained in Box 1. (c) Adjusted for inflation and
factored up to include capital and other costs as explained earlier. (d) Includes new government cancer initiatives
for breast cancer announced since 2000-01 and cost per patient for herceptin for early stage as well as metastatic

disease. Note that the average is across all breast cancer when, in reality, only around one quarter of cancers
are HER2+ so there would be different cost profiles for women treated with and without herceptin.

Source: Access Economics calculations based on unpublished expenditure data from the AIHW and using Access
Economics demographic model.
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The BreastScreen costs in 2005 dollars are shown in Table 4-3 below. Note these are
conceptually different, being prevention costs rather than the case costs above.

TABLE 4-3: EXPENDITURE ON BREASTSCREEN $2005 (MILLION)

35-44 45-54 55-64 65-74 75+  All ages

BreastScreen (a) 8 38 38 24 6 113

(a) 2000-01 adjusted for health inflation.
4.2 OTHER FINANCIAL COSTS

4.2.1 PRODUCTIVITY LOSSES

There are both short and long term productivity effects associated with cancer, incorporating
the impact on both cancer patients and their carers. The discussion in this section focuses
on those who are diagnosed with breast cancer. Productivity losses associated with those
who care for spouses, relatives or friends with cancer are discussed in section 4.2.3. For
those diagnosed with cancer:

Productivity losses may arise in the short-term because a diagnosis of cancer is often
associated with time away from paid or unpaid work to attend medical appointments,
receive treatment, or recover at home. In some cases, however, people with cancer
may need to work longer hours or retire later than otherwise in order to pay for their
cancer-related expenses, or they may chose to work as a distraction from their illness.
For the purposes of the modelling here, it is assumed that the former effect outweighs
the latter.

In the long-term, productivity losses may arise because cancer sufferers are either
unable to work at all (they may die prematurely or retire early, for example, because of
permanent disability), or they may return to work at a lower level of productivity
working shorter hours, or undertaking a different set of tasks.

It is worth noting that, depending on the length of time the cancer sufferer is out of work, their
attainment of experience and hence career development may be affected. However, this is
not in scope for this project.

Short and long term productivity losses associated with breast cancer are measured,
adopting the methodology presented in Access Economics (2007), as:

the initial short-run disruption due to temporary absences (friction costs) until
production is restored to former levels; and

the loss of labour resources over the longer term, which reduces the capacity of the
economy to produce at a given level of unemployment (human capital costs).

4211 SHORT-TERM PRODUCTIVITY LOSSES

Short term productivity losses (within one year of diagnosis) are estimated using the friction
method developed by Koopmanschap et al (1995). This approach estimates production
losses for the time period required to restore production to its pre-incident state. Based on
neoclassical theory, wages and other marginal costs are assumed to be equal to the value of
the marginal revenue generated by an additional worker under conditions of full employment
(Berger and Murray, 2001). Lost production is thus the value of the wages (measured as
average earnings) plus other inputs to production (capital, plant and equipment, land,



enterprise etc) multiplied by the number of workdays missed. The time period persists until
the patient returns to work.

In addition to incurring losses for the time that employees are away on paid leave, employers
may choose to make up lost production through overtime, or temporary employment of
another worker who attracts a premium on the ordinary wage. The premium represents lost
employer profits, and indicates how much an employer is willing to pay to maintain the same
level of production. Thus while productivity remains at the same level, the distribution of
income between wages and profits changes™. For this study it is assumed that the overtime
rate is 40%".

Estimate of days lost (temporary absenteeism)

The ABS National Health Survey (NHS) 2004-05 collected data suggesting that, of employed
people with cancer, 16.4% had days away from work due to their illness in the past
two weeks. On average, each employed person with cancer took 4.8 days off work in the
past two weeks equivalent to 20.5 days over 12 mo nths per employed person. This
estimate is more likely to underestimate days absent as the survey is more likely to capture
cancer survivors than people actively being treated for cancer.

Hospital morbidity data from the AIHW show that the on average, a woman with active breast
cancer spent 4.7 patient days in hospital 2004-05. This represents around 23% of the NHS
figure. Patient days per woman have therefore been factored up by (1/23%) to provide an
estimate of likely absenteeism by age (Table 4-4), while remaining an underestimate since:

as noted above, the NHS is likely to underestimate days absent; and

those with breast cancer treated with chemotherapy increasingly recover at home,
rather than in hospital.

™ While the opportunity cost of any overtime employment of another worker is implicitly taken into account
through the overtime premium, this methodology does not allow for the choice to use salaried or part-time workers
to make up the production at ordinary or no additional wage costs. However, given that workers are assumed to
value their leisure time at 30% of their earnings (Hogan et al, 2003; Becker, 1975), the difference in estimated
economic costs if this choice is taken into account would be small the only difference would be that society
would incur these costs rather than the employer .

2 Based on the lower bound of workplace injuries literature the former National Occupational Health a nd Safety
Commission (now the Office of the Australian Safety and Compensation Council - OASCC) assumed an overtime
rate of 40% (Access Economics, 2004) and the Industry Commission (1995:115) assumed an overtime rate of
50%, citing the work by Oxenburgh (1991) who suggested an overtime rate of 50% to 100%.
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