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Overview 

● Palliative Care Council strategic issues 

● The Burden of Disease Epidemiology Equity and Cost Effectiveness 
Programme (BODE3) 

● Linked Data Sets - creating the “Big Data”  

● Estimating Healthcare Costs in New Zealand 

● Answering Health Policy Questions - using the “Big Data” 

● More “Big Data” initiatives 

 

 

 

 

 



Palliative Care Council  

Strategic Issues 

What are the unanswered 

questions? 

 



Numbers and Ageing 
of Deaths  

in New Zealand 



Ministry of Health MORT Data 
 Data collected continuously; cause 

of death added. 

 Based on year of registration of 

death, with around 3% of deaths 

recorded after year of death. 

 Publications produced annually 

with a delay:  

 2010 released October 2013 

 Detailed data requested, with one 

record for each death. De-identified 

data received for 311,212 deaths 

including underlying cause of 

death, contributory causes and 

place of death. 

 



Deaths in New Zealand 2000-2010 

There has been remarkable stability in the total number of deaths since 2000, 

with perhaps only a very small increase.  

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Historic Deaths 

Hospice movement began in 1979 in New Zealand. Deaths increased slowly 

from some 25,000 a year to about 30,000 a year by 2011.  

Source: Palliative Care Council, Working Paper No. 1, July 2013 

Drawn using data from Statistics New Zealand 



Historic Deaths, Future Projections 

The escalation in the number of deaths is projected to be substantial and it is 

thus critical to look beyond the previous planning horizon of 2026.  

Source: Palliative Care Council, Working Paper No. 1, July 2013 

Drawn using data from Statistics New Zealand 



Historic Births and Deaths 1876-2012 

Baby Boomers are usually regarded as those born in the years 1946–65 

Source: Statistics New Zealand data, 1876 to 2012 



The great majority of survivorship 

improvements occurred at childhood 

and young adult ages. 

Age by Which 
Selected 

Percentage 
Have Died, by 
Birth Cohorts  

Source: Statistics New Zealand (2006).  
A History of Survival in New Zealand: Cohort 
life tables 1876–2004.   



Deaths in New Zealand 2000-2010 

30.1% of all deaths are over age 85; 60.1% are over age 75 and 77.4% are 

over age 65.  

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Deaths in New Zealand 2000-2010 

Note steady increase in deaths over age 85 over the period, from 25.9% of 

deaths in 2000 to 33.2% of deaths in 2010. Decline in deaths age 65-74.  

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Historic Deaths and Future 
Projections by Age Band 

Deaths will change in their distribution across age groups. Expected to be a 

continued decline in deaths under age 65 and age 65-74, with a dramatic 

increase in the number of deaths over age 85.  

Source: Palliative Care Council, Working Paper No. 1, July 2013. Drawn using data 
from Statistics New Zealand; personal communication Joanna Broad.  



Deaths in New Zealand 2000-2010 
All Causes 

39.3% of all deaths for women are over age 85; men dying at younger ages 

and with more deaths under age 65 (26.9%). 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Trajectories at 
the End of Life 

 Accidents  

 Cancer 

 Organ failure 

 Frailty and dementia 

Source: Palliative Care Australia (2010). Health System Reform and 
Care at the End of Life: a Guidance Document.  2010. Canberra: 
Palliative Care Australia. 
Diagram from Lynn, J., & Adamson, D. M. (2003). Living Well at the 
End of Life. Adapting Health Care to Serious Chronic Illness in Old 
Age.  2003. RAND Health.  



Trajectories at the End of Life 

 The three characteristic trajectories are roughly sequential 

in relation to the ages afflicted 

 with cancer  (trajectory 1) peaking around age 65 

 fatal chronic organ system failure (trajectory 2) about a 

decade later, and 

 frailty and dementia (trajectory 3) afflicting those who live 

past their mid-eighties. 

 

Source: Palliative Care Australia (2010). Health System Reform and Care at the End of Life: a 
Guidance Document.  2010. Canberra: Palliative Care Australia. 



Implications of Older Deaths 

 The major challenge for palliative care will be that not only will 

the number of deaths be increasing, but they will be 

increasing in older age bands.  

 These deaths are likely to be occurring to people with more 

co-morbidities and a high prevalence of dementia.  

 If current patterns of end-of-life care continue most of these 

deaths over age 85 will occur in residential aged care facilities 

after an extended period of care. 

 

 Will challenge existing models of care. 

 Will challenge the way end of life care is funded. 

 



Place of Death  
Cause of Death 



Place of Death 2000-2010 
All Causes 

Very significant differences in place of death by gender. Proportionately more 

woman die in residential care (37.6% of women, 24.0% of men). More men die in 

a private residence (26.1%, compared to 18.4% for women).  

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Place of Death 2000-2010 
All Causes 

Significant patterns by age and gender, with a distinct funnel of deaths in 

residential care as age increases. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Place of Death 2000-2010 Age 85+ 

30.1% of deaths occur at age 85 and over and residential care is the 

predominant place of death: 58.8% of women and 47.3% of men aged 85+. 

Some deaths in public hospital likely to be after transfer from residential care. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Cause of Death 2000-2010 

29.1 % of deaths are from neoplasms which includes malignant and benign 

neoplasms. 38.3% of deaths from circulatory system conditions.  

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Cause of Death 2000-2010 

Women account for 49.9% of deaths from all causes. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Cause of Death 2000-2010 

Very different patterns by age and gender for each of the groups of causes. 

Neoplasm deaths peak at earlier ages than circulatory system deaths and 

deaths from other conditions. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Historic Cause of Death 2000-2010 

In proportional terms, large decrease in deaths from circulatory system 

conditions, little change in deaths from neoplasms and large increase in deaths 

from other conditions. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Historic Cause of Death 2000-2010 

Over this time period, large decrease in deaths from circulatory system 

conditions, small increase in deaths from neoplasms with larger increase in 

deaths from other conditions. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Historic Deaths 1948 to 2010 

Source: Analysis of Ministry of Health data: “Mortality: Historical summary 

1948–2010”, published online May 2014. Definitions not identical to causes 

of death categories in MORT 2000 to 2010 analysis. 



Consequences of Increased 
Longevity? 

 Consequences of success of the health system in increasing 

longevity. 

 Or in other words, delaying deaths. 

 Evidence that cause of death has changed over time. 

 How is it likely to change in the future? 

 Are we increasingly likely to have longer periods of decline at the 

end of life? More frailty and dementia? 

 What does this mean for palliative care? 

 What settings of care will we need? 

 What does it mean for formal and informal caregivers? 

 How will we fund the care needed? 

 

 

 



Projects Planned 2014-16 

8. Costing of Palliative Care and End of Life Care 

 The major strategic challenge for palliative care is that annual 

deaths are expected to almost double by 2061 and  will 

increasingly be in older age bands (age 85+). These deaths are 

likely to be occurring to people with more co-morbidities and a 

high prevalence of dementia. 

 This is likely to challenge both existing models of care and the way 

end-of-life care is funded.    

 A programme of research has begun with the BODE3 programme 

at the University of Otago, Wellington. The plan is to gather 

evidence of the cost of end-of-life and palliative care, according to 

trajectories at the end of life. 

 

As at October 2014 



The Burden of Disease 

Epidemiology Equity and Cost 

Effectiveness Programme 

(BODE3) 

 



BODE3 Team 2014 



BODE3 

● BODE3 aims to build capacity and academic rigour in New Zealand in the 
estimation of disease burden, cost-effectiveness and equity impacts of 
proposed interventions.  

● Major collaborative partners include the University of Queensland and 
the Ministry of Health. Funding from Health Research Council (HRC) and 
Ministry of Business, Innovation, and Employment (MBIE).  

●  We consider prioritisation in two key areas:  

1) prioritising what new health-promoting interventions policy-makers 
should invest/disinvest in;  

2) prioritising the best next research to do to optimally inform the 
policy-making process.  



BODE3 Team Collective Skills 

● The research team has broad expertise across epidemiology, health 
economics, statistics, clinical and public health research.  

● Qualifications and background: 

● Medical doctors and epidemiologists, with public health 
qualifications 

● Mathematics, statistics, operations research, computer science  

● Economics, health economics and actuarial science 

● Business science, public policy and commercial law 

● PhDs and PhD students 



Knowledge Dissemination and 

Translation  

 

Publications 
Presentations 
Videos  
Plain language summaries 
Public Health Expert Blog 
Rapid assessment tools 
Data   

BODE3 website as a ‘hub’ 

www.otago.ac.nz/bode3   

http://www.otago.ac.nz/wellington/research/bode3/objectives/otago052051.html
https://blogs.otago.ac.nz/pubhealthexpert/
http://www.otago.ac.nz/wellington/research/bode3/
http://www.otago.ac.nz/bode3


 

● Alistair Woodward and Tony Blakely  

● Published October 2014 by Auckland 
University Press 



Linked Data Sets 

Creating the “Big Data”  

 



New Zealand Cancer Data Linkages 



New Zealand Health Tracker  

 
● The Health Tracker is the Ministry of Health’s data linkage facility.  

● All administrative data sets that use the National Health Index (NHI) 
number can in principle be linked. 

● Links mortality data, cancer registry, hospital in-patient, out-patient, 
emergency department, laboratory, pharmacy, mental health, disability, 
PHO data … [more details later] 

 

● NHI number is the key to “Big Data” 



National Health Index (NHI) Number 

● “a unique identifier that is assigned to every person who uses health and 
disability support services in New Zealand” 

● “A person’s NHI number is stored on the National Health Index (NHI) 
along with that person’s demographic details. The NHI and associated 
NHI numbers are used to help with the planning, coordination and 
provision of health and disability support services across New Zealand.” 

● Associated with the Medical Warnings System (MWS): warn healthcare 
providers of any known risk factors that may be important when making 
clinical decisions about individual patient care. 

 

 
 

 

Source: Ministry of Health 

 



NHI Numbers not Exactly Unique 

● Resolution of duplicate identity 

● Process starts with a health and disability support service identifying 
a pair of potentially duplicate NHI numbers. 

● MOH notified, process of investigating and resolving conflicts. Each 
night, all approved merges are notified to sector providers in files 
containing matched pairs of NHI numbers. 

● In merges,  one record is designated as the master, or primary, NHI 
number, while the other is the secondary NHI number. Both NHI 
numbers continue to exist on the NHI.  

● After NHI numbers are linked, a request for either NHI number will 
return only the master NHI number and its associated details.  

 

 
Source:  MOH (2012) Resolution of duplicate identity, http://www.health.govt.nz/our-work/health-identity/national-health-

index/nhi-information-health-providers/resolution-duplicate-identity  

http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity


Sources of Additional NHI Numbers 

● “Most DHB patient management systems use the NHI number as a 
medical record number, and most require an NHI number before a 
patient can be admitted or have tests or X-rays done.” 

● Common use of pre-allocated blocks of NHI numbers in emergency 
departments  … when demographic details cannot be obtained from the 
patient or accompanying persons. 

● Pre-allocated numbers assigned to some babies in an emergency 
situation or when maternity unit has no access to the NHI after hours. 

● Allocated a new number because the correct NHI number could not be 
found on the system at a subsequent consultation, admission or service.  

● Spelling errors. 

● People moving around the country. 

 Source:  MOH (2012) Resolution of duplicate identity, http://www.health.govt.nz/our-work/health-identity/national-health-

index/nhi-information-health-providers/resolution-duplicate-identity  

http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity
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http://www.health.govt.nz/our-work/health-identity/national-health-index/nhi-information-health-providers/resolution-duplicate-identity


No NHI Number 

● “98 percent of the population now have an NHI number” 

 National Health IT Board, 2013-14 Plan  

 

● People who might appear to have no contact with the health system: 

● Young males more so than any other group 

● New immigrants and temporary residents – period before being fully 
funded. If well, may not have signed up after becoming eligible. 

● People using traditional medicine or complementary medicine. 

 

 



Public Sector Exposed to Risk 

● A valid NHI (National Health Index) number 

● Are alive at any point in the period of interest  

● Have health system contact in the period of interest 

● Are deemed to be resident during the period of interest  

● flagged as resident on the NHI 

● have health system contact three months or more apart. 

 

● But likely to underestimate healthy people, particularly young males. 

 



NHI Numbers and the Population 

Comparison using Statistics New Zealand intercensal revision for estimates between June 2006 and June 2013,  
to reconcile with the estimated resident population 2013-base, published 14 August 2014. 



Health Identity Programme 

 
● “will deliver a single integrated system that will lay the foundation for a 

secure and transferable electronic shared care record”.  

● May 2013 - replaced the 20-year old technology platform supporting the 
National Health Index (NHI), Health Practitioner Index (HPI). 

● Being implemented by the National Health IT Board.  

● Future: “a single source of truth for patient, provider and address data 
for use by health providers”. 

● near real-time patient enrolment by primary health organisations  

● people to electronically access their own health records. 

● including all people working in the health and disability sector, not 
only registered practitioners. 

 
Source:  Ministry of Health and National Health IT Board 

See: http://ithealthboard.health.nz/our-programmes/health-identity   

http://ithealthboard.health.nz/our-programmes/health-identity
http://ithealthboard.health.nz/our-programmes/health-identity
http://ithealthboard.health.nz/our-programmes/health-identity
http://ithealthboard.health.nz/our-programmes/health-identity
http://ithealthboard.health.nz/our-programmes/health-identity
http://ithealthboard.health.nz/our-programmes/health-identity


Work programmes supporting the National Health IT Plan 

2013 / 2014
Programme stage and national contract indicators current as at 1 August 2013

Common Operating Environment - National Infrastructure – Secure Connectivity – ICT Capability – Standards - Telehealth

eMedicines Programme
NZ ePrescription Service (NZePS)

eMedicines Reconciliation (eMR) 

ePrescribing and Administration (ePA)

NZ Universal List of Medicines (NZULM) 

NZ Formulary (NZF)

Regional Information Platform 
Clinical Workstation (CWS) / Clinical Data 

Repository (CDR)

ED Information System

eReferrals and       eDischarges

Patient Administration System (PAS)

Hospital ePharmacy

Imaging / PACS

eOrders for Laboratory

National Solutions
Finance Procurement Supply Chain 

Cancer Information

Cardiac Health

Maternity Clinical Information System

Comprehensive Clinical Assessment for 

Aged Care

Alerts and Allergies System

National Patient Flow

Surgical Site Infection Surveillance

Integrated Care Initiatives
Shared Care Portal

Long Term Conditions

Shared Maternity Record View

Child Action Plan / Whanau Ora

Self Care Portal

Summary View of Primary Health Information

National Child Health Information Platform

Clinical Pathways

eEnrolment

Programme  Stage: Concept Scope & Design Trial Implementations Implementation Rollout

NCD

NC

NC

NC

NCD

NCO

NC

NC

NC

NC

NC

NCO

NCD

NCD

NC = National Contract in place
NCD = National Contract in Development

NCO = National Contract Opportunity

NCO

NCO

NCD

NCO

NCO



Shared Data Repositories

Immunisation

Maternity care

Lab results

Medication
Others

Alert & 

Allergy

Clinical Data (CDRs)

Schedule/

milestones

Events

Others

Non-Clinical Data (NCDRs)

Clinical  Applications supporting activity tracking, health events, result reporting, etc.
Connected Health

Secure Network

Others 

Health 

Identity

Information Centre 

(Research, Analysis  

and Reporting)

National 

Collections

Others

Analysis/Reporting Tool

Data Warehouse

National 

Indexes 

(NHI,HPI)

Health Sector Information Model

Showing relationships between information domains 

National 

Registers (NIR, 

Cancer, etc.)

Patient Portal

Clinician Portal

Enrolled Health 

Programme

Patient/provider 

relationship

Identity and Access 

Management

Foundation

Common Clinical Information

Continuum of Care

Payments

Practice 

Management 

System

Retail Pharmacy

Local Specialty 

System

Local

Others

Clinical Workstation

Patient Administration 

System

Laboratory, 

Radiology, Pharmacy

Regional

Others 

Shared Care Plan

Aged Care 

Assessment

Maternity

National

Dental, Plunket & 

Others 

Finance, 

Procurement, 

Supply Chain

Payments

Human 

Resource/

Payroll

Business 

Applications

Others

Alert and Allergies

Record Locator 

Service



MOH National Collections - Linked 

● Primary Health Organisation Enrolment Collection (PHO): holds Primary 
Healthcare System patient enrolment data.  

● General Medical Subsidies Collection (GMS): fee-for-service payments 
made to doctors for patient visits.  

● Laboratory Claims Collection (LABS): contains claim and payment 
information for community laboratory tests.  

● Pharmaceutical Collection (PHA): jointly owned by MOH and Pharmac 
and supports management of pharmaceutical subsidies. Claim and 
payment information from pharmacists for subsidised dispensings.  

● National Non-Admitted Patients Collection (NNPAC): event-based 
purchase units for medical and surgical outpatient events and 
emergency department (ED) events. Primary use is the calculation of 
Inter District Flows (IDFs). 

 



MOH National Collections - Linked 

● National Minimum Dataset (NMDS): national collection of public and 
private hospital discharge information, including coded clinical data for 
inpatients and day patients.  

● New Zealand Cancer Registry (NZCR): population-based tumour registry 
whose primary function is to collect and store cancer incidence data; all 
primary malignant disease diagnosed in New Zealand, excluding 
squamous and basal cell skin cancers.  

● Mortality Collection (MORT): classifies underlying cause of death for all 
deaths registered in New Zealand, including stillbirths (foetal deaths).  

 



MOH National Collections – Not Linked 

● Medical Warning System: alert service linked to NHI numbers. Includes 
drug allergies or medical conditions.  

● National Immunisation Register: all registered immunisation enrolments 
and events of children born since 2005. 

● National Booking Reporting System: by health specialty and booking 
status on patients waiting for elective surgery. Related National Booking 
Reporting System Data Warehouse with linked NMDS data. 

● PRIMHD: national data collection for mental health and addiction. 
NGOs, DHBs, support organisations and MOH; mental health outcomes. 

● National Patient Flow: new collection on the outcome of referrals from 
primary care to secondary care and the time to access care.  



Assigning Costs to Events 

● Each health event is assigned a unit cost. 

● Ministry of Health cost weights per event for hospitalisation, out-
patients and laboratory costs. 

● Community pharmaceuticals dispensed includes patient contribution. 

● Expected general practice costs using the capitation funding formula. 

● Some actual general practice consultations (when not an enrolled 
patient in a capitated practice (i.e. the general medical subsidy). 

● Goods and sales tax excluded.  

● Inflation-adjusted to a common date. Two different methodologies 
explored. 



Other Linked Data 

● Statistics NZ 

● Probabilistic linkage of mortality data and census data for the New 
Zealand Census Mortality Study (NZCMS). 

● Linkage has been achieved for six censuses (1981, 1986, 1991, 1996, 
2001 and 2006), followed for mortality for three years thereafter.  

● NZ Deprivation Index:  

● NZDep2013 is the most recent version. Combines nine variables from 
the 2013 census which reflect eight dimensions of deprivation.  

● Previously NZDep91, NZDep96, NZDep2001 and NZDep2006.  

● Provides a deprivation score for each meshblock in New Zealand 
(median 81 people). Deprivation score of 1 to 10 where 1 is least 
deprived and 10 is most deprived.  

See: NZ Deprivation Index  http://www.otago.ac.nz/wellington/research/hirp/otago020194.html  

http://www.otago.ac.nz/wellington/research/hirp/otago020194.html
http://www.otago.ac.nz/wellington/research/hirp/otago020194.html
http://www.otago.ac.nz/wellington/research/hirp/otago020194.html


Data to be Linked or Estimated 

● National Maternity Collection: statistical, demographic and clinical 
information about selected publicly-funded maternity services up to 
nine months before and three months after a birth.  

 

● Not yet included: 

● Aged Residential Care: subsidised and non-subsidised 

● Hospices: NGOs, no central data source yet, but do use NHI number 

● Ambulance services: NGOs - St John’s and other 

● Patient advocacy groups: such as Cancer Society? 

● District nursing services: ? 

● Accident Compensation Commission (ACC): ? 

● Private health insurance: ? 

 



Hospital Beds in NZ, January 2014 

Data Source:  Ministry of Health (2014) Lists of Certified Hospital Providers in New Zealand: Public, Private and Rest Home 

Providers as at 9 January 2014. 



Following the End of Life Money UK 

Source: Hughes-Hallet, T., Craft, A., Davies, C., Mackay, I., & Nielsson, T. (2011). Funding the Right Care and Support for 
Everyone: Creating a Fair and Transparent Funding System; the Final Report of the Palliative Care Funding Review.  July 2011. 



Health Expenditure New Zealand 2010 
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Drawn using  Ministry of Health (2012) Health Expenditure Trends in New Zealand 2000–2010, 
with acknowledgements to Prof Pauline Barnett and Dr Arindam Basu. Amended 2014.  
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“Other”: Biosecurity; NZ Food Safety Authority; Education; Research, Science and Technology; Defence; Social Development; 
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Following the  

NZ Primary Care 

Allocation … 

 

 

 

Source:  Penno, E., Audas, R., & Gauld, R. (2012). The 

State of the Art? An analysis of New Zealand's Population-

Based Funding Formula for Health Services.  May 2012. 

Dunedin: Centre for Health Systems, University of Otago. 

 

Diagram p 50, based on 2007/08 primary health care 

budget for capitation based subsidies 



Estimating Healthcare Costs in 

New Zealand 

Initial Results and  

Work in Progress 

 



Initial Paper May 2014 

● NZMJ 2 May 2014, Vol 127 No 1393 

● URL: http://journal.nzma.org.nz/journal/127-1393/6105/  

http://journal.nzma.org.nz/journal/127-1393/6105/
http://journal.nzma.org.nz/journal/127-1393/6105/
http://journal.nzma.org.nz/journal/127-1393/6105/
http://journal.nzma.org.nz/journal/127-1393/6105/


Relevance of the Study 

● These are the first national estimates for New Zealand of the 
pattern of health system expenditure per person by age, gender 
and proximity to death. 

● The age-specific health costs-per-person can be used in health 
expenditure projections, for cost-effectiveness analyses, and for 
considering how public health expenditure is distributed across 
the life course.  

 



More on Initial Methodology 

● Health expenditure increases with age, but some of this increase is due 
to costs proximal to death.  

● 2007 to 2009 linked national health datasets. 

● We determined health expenditure by proximity to death. Health 
expenditure by gender, age and whether in last six or 12 months of life 
or not were calculated.  

● Inflation-adjusted to 2011 values.  

● At this stage excludes some community care, rest-home and hospice 
care costs. This means costs proximal to death are underestimated but 
work is under way to estimate these costs.  

● All costs were assigned to the event ‘end date’. 

 

 

 



Health Costs per person per annum 
 

 

 



Not in the Last Year of Life 
 

 

 



Re-thinking the Methodology 

● All costs in initial study were inflation-adjusted to 2011 New Zealand 
dollars. 

● Subsequently, inflation-adjust by using cost weights in a common year, 
financial year 2012. 

 

● All costs in initial study were assigned to the event ‘end date’. If death, 
and the person had been (say) in hospital for years this would lead to 
some overestimation of costs proximal to death. 

● Subsequently attempt to assign event costs over period of event. 

● Raises issues about incurred but not reported events. 

● This is a work-in-progress … 

 

 

 

 

 

 

As at October 2014 



Not in the Last Six Months of Life 
 

 

 

Preliminary, unpublished results July 2014. 

Do not quote without discussion with authors. 



Last Six Months of Life 
 

 

 

Preliminary, unpublished results July 2014. 

Do not quote without discussion with authors. 

Warning: need to isolate deaths by cause. Male deaths at younger 

ages predominantly from external causes. No data yet on cost of 

aged residential care and hospice later in life. 



High Costs at the End of Life 
 

 

 

Will be working with hospices and aged residential 

care to improve costings at the end of life. 

To do 

Preliminary, unpublished results July 2014. 

Do not quote without discussion with authors. 



Cause of Death 2000-2010 

Women account for 49.9% of deaths from all causes. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Place of Death 2000-2010 
All Causes 

Significant patterns by age and gender, with a distinct funnel of deaths in 

residential care as age increases. 

Source: Analysis of Ministry of Health MORT data 2000 to 2010 



Components of Healthcare Costs 



Components of Healthcare Costs pppa 

Excluding Hospitalisation 

Preliminary, unpublished results October 2014 

Please discuss with author before quoting. 



Components of Healthcare Costs pppa 

Excluding Hospitalisation 

Preliminary, unpublished results October 2014 

Please discuss with author before quoting. 
Warning: Hospital curve only illustrative and requires a larger scale. 



General Medical Subsidy (GMS) 

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 



Primary Health Organisations (PHO) 

 

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 



Laboratory (LABS) 

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 
Will need smoothing 



Pharmacy (PHA) 

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 
Will need smoothing 



Outpatients and ED (NNPAC)  

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 
Will need smoothing 



Hospitalisation (NMDS) 

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 

Work-in-progress … 



Time to Death and Hospitalisation Costs 

Preliminary, unpublished results October 2014. Work-in-progress. 

Please do not quote. Please discuss with author. 
Very preliminary – but tantalising on impact of 

costs over a longer period before death. 



Answering Health Policy 

Questions  

Using the “Big Data”  

 



Cost-effectiveness 

Need to prioritise interventions 

What do we do more of?  

What do we do less of? 

Is this a sensible thing to do?  

Who should get this?  



How we do it  

Cost-effectiveness 

INPUTS 

MODEL OUTPUTS 



INPUTS 

Same general data inputs, methods and outputs across BODE3 evaluations 
comparability between interventions 



In addition: 

● Published literature where available 

● Expert opinion where necessary 

● Include (rather than ignore) uncertainty  

 

INPUTS 



MODEL 

● Markov models 

● Discrete event simulation 

● Multistate life tables  



Cost-effectiveness ratio =   Cost int – Cost comp 

(ICER)  

                       Effect int – Effect comp 

1 Costs (health system costs) 

 

2 Effects (health gains and impact on health inequalities) 

 

3     Cost-effectiveness  

OUTPUTS 

NZ$ per QALY 



Cost-effectiveness Planes 101 

Increasing $ 

Increasing  QALYs 



NZ-Assessing Cost-Effectiveness: 

Prevention Study (NZ-ACE) 
● Objectives:    

● To determine the epidemiological parameters (incidence, prevalence, 
case-fatality proportions, and disease models) necessary for application 
in NZ. 

● To consult with New Zealand stakeholders to refine the selection of 
preventive interventions for New Zealand. 

● To transfer and implement established ACE-Prevention epidemiological 
models to the New Zealand setting. 

● To cost the selected preventive interventions in New Zealand and costs-
averted due to these. 

● To estimate the impact (total and equity-related) and cost-effectiveness 
for ≈50 preventive interventions using ACE multi-state life-tables models. 

 



Methods – Multistate Lifetable 

● A multistate lifetable is literally that – a lifetable in which subjects 
(proportions of a cohort) can be in multiple states simultaneously  
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Aotearoa Burden of Cancer and 

Comparative Benefit Assessment Study 

(ABC-CBA) 

● Objectives:    

● To build Markov time dependent macro-simulation models to estimate 
the DALYs averted by cancer control interventions specified in terms of 
changes in: incidence; survival; stage at presentation; disability weights; 
and proportion of cases developing sequelae 

● To build costing models for interventions, and off-set costs to the health 
system 

● To estimate the impact, cost and cost effectiveness for some 50+ 
plausible cancer control interventions, as specified jointly with the 
Cancer Interventions Advisory Group 

 



Cancer care coordinators 

Cancer services a national priority 

● ‘continuity of care’  

● ‘a single point of contact’ 

● 2012 Budget:  

$16 million for care coordination nurses  

patient navigators 

key workers 

liaison nurses 

case managers 

care coordinators  



Cancer care coordinators  

in stage III colon cancer    

Clinical nurse specialist 

Hospital-based 

versus ‘usual practice’ 

Reduce time to surgery 

Reduce time to chemotherapy 

Increase chemo coverage 

Improve patient QOL 



Cancer care coordinators 

in stage III colon cancer 

CE threshold  

$45,000 per QALY 



But not the same for everyone  

ICER 

$9,400 

per QALY 

ICER 

$23,600 

per 

QALY 



Cancer care coordinators in  

early breast cancer  

Improve persistence with tamoxifen   



RSR: 99%  

ICER $368,521 



RSR: 98%  

ICER $117,982 



RSR: 98%  

ICER $110,037 



RSR: 97%  

ICER $77,165 



RSR: 93%  

ICER $45,217 



RSR: 85%  

ICER $27,485 



RSR: 84%  

ICER $26,593 



RSR: 79%  

ICER $23,442 



Single versus multiple fractionated 

radiotherapy for metastatic bone pain 



● Evaluated across breast, prostate, and lung cancer. 

● Found single-fractionated external beam radiotherapy 

(SFX-EBRT) gained as many QALYs as multiple-

fractionated radiotherapy (MFX-EBRT) for patients with 

localised metastatic bone pain. 

● But SFX-EBRT was considerably cheaper and thence 

clearly more cost-effective. 

● Pathological fracture had a negligible impact on health 

gain and cost-effectiveness.  

Single versus multiple fractionated 

radiotherapy for metastatic bone pain 



HPV vaccination  

Human papillomavirus (HPV) 

● Cancer of cervix, anus, oropharynx 

● Genital warts 

 

 

 

 

NZ HPV vaccination programme 

School age girls  

3 doses 

In school or through primary care provider   



HPV vaccination in girls   Vaccinating girls cost- 

effective at: 

• $18,800 per QALY 

gained for current 

school-programme 

(compared with no 

vaccination)  

• $34,700 for intensified 

school programme c.f. 

above 

• Not cost-effective to 

be mandatory 

($122,500 per QALY 

gained) 

QALYs gained  (both sexes) 



HPV vaccination in boys  
Vaccinating boys 

not cost-effective at 

$247,000 ($119,000 

- $474,000)   

per QALY gained 

for BOYS added to 

intensive GIRLS 



The beginnings of a league table 

266 

54,000 

99,000 

77,000 

137,000 

2,038,000 

100 1000 10000 100000 1000000

Current HPV vaccination 12 year old girls in
2011

10% tobacco tax p.a. 2011-31, total 2011
population followed to death

20% tobacco tax 2011-31, total 2011
population followed till death

25% mandatory salt reduction three
processed food groups, total 2011 population

25% mandatory salt reduction in all
processed foods, total 2011 population

Eliminate all CVD for 2011 population
followed till death

PRELIMINARY RESULTS – will change a little with pending improvements.  Not for citation 



More “Big Data” Initiatives 

 

 



Institute for Health Metrics and 

Evaluation (IHME) 

 Global Burden of Disease (GBD) 

● GBD 2013 expands on the methodology, datasets and tools  of GBD 2010.  

● Estimates of all-cause mortality, deaths by cause, years of life lost, years 
lived with disability, disability-adjusted life years by country, age, gender.  

● 291 causes of death; 67 risk factors; 1,160 sequelae (non-fatal health 
consequences); 21 regions; 187 countries. Collaboration 488 researchers.  

● The Lancet, December 2012.  Annual updates from 2014 onwards. 

 

Global Health Resource Tracker  

● Plan to link “dollars to diagnosis” within the envelope of National Health 
Accounts. Initial proof of concept piloted in USA and Zambia. 

Source: IHME and presentation by Dr Martin Tobias, Acting Professor of Global Health, IHME, University of Washington. 



New Zealand’s Healthcare Datasets 

 
● As at June 2013, “286 datasets were identified either as crucial 

collections that support NZ healthcare service delivery (and governance) 
or as key datasets that were collected in (public) health research 
studies.” 

● “Half the 286 datasets identified were NHI based which could enable 
longitudinal aggregation and linkages.” 

● “Not only the volume but also the breadth of this data is big, due to our 
ability to link different datasets from disparate sources easily and safely, 
thanks to the consistent use of the unique National Health Index (NHI) 
for almost 20 years.” 

● Forthcoming : The Long Term Conditions Shared Care Planning Project 

Source:  Atalag, K., Gu, Y. & Pollock, M. (2013) A Stocktake of New Zealand’s Healthcare Datasets. Health Informatics New 

Zealand (HINZ) Conference, 27-29 November 2013, Rotorua, New Zealand 

 



Source: Statistics New Zealand (2012). Integrated Data Infrastructure and prototype. 

Integrated Data Infrastructure NZ 

 



“Big Data” in New Zealand 

● Integrated Data Infrastructure  

● Longitudinal microdata that researchers can access to answer research, 
policy, and evaluation questions to support decision making.  

● Initial linkage of data on education, taxation, families, households, 
migration, justice system, student loans, allowances and benefits. 
Limited health and safety data. 

● Think-tank: NZ Data Futures Forum 

● Cabinet paper: Analysis for outcomes – better use of data to improve 
outcomes 

● Families Commission - Social Policy Evaluation and Research Unit 
(SuPERU) 
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