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HEALTH EXPENDITURE PROJECTIONS  

Based on a model used in earlier Treasury work (Treasury Working Paper 04/14), it 
projects health expenditure out to 2051   
 
Results: 

The diagram below shows projected health expenditure as a proportion of GDP to 2051. 
 
Figure 1: 

Projected Health Expenditure as a proportion of GDP
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The bold line shows the projected track of Health expenditure as a proportion of 
projected GDP to 2051 based on a range of assumptions which are discussed below. 
Notably,  this rises from its level of 6.2% in 2002 to 13.5% in 2051. 
 
The thinner line illustrates demographic changes only i.e. what would happen if health 
expenditure only grew in line with projected demographic changes (population growth 
and the “ageing population”). Under these circumstances, health expenditure as a 
proportion of GDP would decline over the next 50 years.   
 
What is driving this result? 

Studies have found that disability and distance to death factors are a greater influence 
on health spending than age In light of this, if the prevalence of disability in each age 
cohort is dropping together with the proportion of each age cohort that is in their last 
year of life, then the effect of an “ageing” population on health expenditure does not 
end up being as great as many predict. 
 
Note that the fact that total health expenditure is declining as a proportion of GDP does 
not imply that demographic changes have an insignificant effect on total health 
expenditure. Rather, the model projects that expected demographic changes will lead 
to an increase in Health expenditure of around $4.5 billion over the next 50 years which 
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is an increase of 58%. This however could potentially be dwarfed by the coverage and 
price effect if it grew at anywhere near historical levels. 
 
Note that if changes to the disability and mortality rates are not taken into account or 
they remain constant over time, the effect of the ageing population would be larger - 
$6.6 billion over the timeframe or an 85% increase on current health expenditure.  
 
Assumptions: 

Coverage and price 

What is termed in the model as the “coverage and price effect” is an “everything else” 
term, measuring expenditure growth beyond that required to offset demographic 
changes. It reflects things such as expansion in the coverage of health services, 
remuneration of health workers, and the effect of changes in technology. 
 
The results assume that the coverage and price effect grows at 2.35% which is its 
average value over the last 50 years. It should be noted however that since the mid-
90s the coverage and price effect has been 3-4% and more recently possibly even 
higher. The model projects significantly high expenditure to GDP ratios if these growth 
rates were to continue. 
 
Disability decline 

As noted in earlier Treasury work (Treasury Working Paper 04/14 ),“It is difficult to 
predict the net effect of medical progress on age-specific disability rates. Some new 
technologies have led to increased disability rates: the standard example is coronary 
care, which has reduced the case fatality of heart attack, but in so doing has created an 
"epidemic" of heart failure. However, other technologies such as drugs to reduce 
hypertension (the major risk factor for stroke) have helped reduce disability rates. 
 
Similarly, it is difficult to predict the net effect on disability of conflicting population 
health trends such as increasing obesity and declining smoking rates. The only way to 
resolve the uncertainty is to look at longitudinal data on disability.” 
 
A variety of international studies exist in the literature. The quality of data underlying 
each of the studies is varied, as are the conclusions reached. The New Zealand data 
suggests disability rates remained roughly the same from 1996 to 2001. Comparatively 
Australian data implies that they have experienced an increase. However studies in the 
US, which are much higher quality than those conducted elsewhere, show that 
disability rates have significantly declined. Based on this information, a 0.5% decline in 
the prevalence of disability within each age cohort is considered to be the best estimate 
of reality and was used in the base case scenario above.  
 
Mortality Decline 

The model assumes that mortality rates will decline by a constant percentage within 
each age cohort each year. Note that the overall population mortality rate could still 
increase if a large number of people moved into age cohorts that had a higher rate. 
The annual rate of decline in mortality rates over 1951-2002 was 1.5%. This is the 
value used in the base case scenario above. 
 
GDP per employee 

The value for labour productivity used in the base case scenario above was Treasury’s 
standard assumption of 1.5%. 
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Sensitivity of results to assumptions 

Coverage and Price  

The projected future expenditure on health proves very sensitive to the growth rate of 
“coverage and price” as can be seen in the figure 2 below. This is apparent when 
comparing the average value over the last 50 years of 2.35% with the figure of 3-4% 
since the mid-90s. More recently it is likely to have been even higher. 
 
 
Figure 2: 

Effect of various "Coverage & Price" growth rates
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Other assumptions 

The table below reveals the sensitivity of the results of the model to the other 
assumptions made. Note that the numbers reported in columns 2-4 of Table 1 are the 
model projections for Total Health Expenditure as a proportion of GDP in 2051.  
 
 
Table 1: Testing the Sensitivity of the Results to the Changes in the Model’s 
Assumptions 
 
Assumption Base Case Effect of 0.5% 

increase 
Effect of 0.5% 
decrease 

Range  

GDP per employee 13.5% 10.6% 17.3% 6.7% 
Disability decline rate 13.5% 11.8% 15.8% 4.0% 
Mortality decline rate 13.5% 14.7% 12.5% 2.2% 
 
From this we can see that the results are most sensitive to the GDP per employee 
assumption, then the assumption around disability rates, with the assumption around 
mortality rates having relatively little effect. 
 
Bringing these all together, figure 3 below gives the total possible spreads based on 
combining the various assumptions 
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Table 2: A Comparison of Different Assumption Sets 
  
 Rate at which 

mortality declines 
Rate at which 
disability 
prevalence declines 
 

Rate of growth of 
GDP per employee 

Assumption Set 1 2.0% 0.0% 1.0% 
Assumption Set 21 1.5% 0.5% 1.5% 
Assumption Set 3 1.0% 1.0% 2.0% 
 
 
Figure 3: 

Projections of Health Expenditure as a proportion of GDP

0.0%

2.5%

5.0%

7.5%

10.0%

12.5%

15.0%

17.5%

20.0%

22.5%

25.0%

27.5%

30.0%

20
02

20
04

20
06

20
08

20
10

20
12

20
14

20
16

20
18

20
20

20
22

20
24

20
26

20
28

20
30

20
32

20
34

20
36

20
38

20
40

20
42

20
44

20
46

20
48

20
50

Assumption set 1 - demo only Assumption set 2 - demo only Assumption set 3 - demo only
Assumption set 1 - full cost if C&P at 2.35% Assumption set 2 - full cost if C&P at 2.35% Assumption set 3 - full cost if C&P at 2.35%

 
 

Broad options for reducing the spending track:         (In order of greatest effect) 

 
Decrease coverage and price effect – this could include:  

• reducing the rate at which coverage of health services increases or  
• focusing on those that reduce incidence of disability;  
• limiting wage increases in the sector;  
• focusing technology uptake on that which is cost effective (where the cost 

savings outweigh the cost of implementing the technology) or reduces the 
incidence of disability. 

 
Increase GDP per employee (productivity) across economy – Broadly speaking 
this can be achieved by introducing new technology into the economy or increasing 
physical or human capital. Note this is exogenous to the health sector. 
 

                                                 
1 Note that this is the base case scenario utilising each assumption’s best estimated values 
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Decrease rate of disability prevalence within each cohort – focus on prevention 
(both primary and secondary). We could also look into more cost effective ways of 
treating those with a disability. 
 
Possible Further Work: 

• Consider which supply constraints might dampen the increase in health 
expenditure as a percentage of GDP. Could we really end up in a world where 
the health sector represented 50% of GDP? 

• Conduct further research around the drivers and scope for ensuring one 
scenario occurs rather than another. 
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THE ROLE OF TECHNOLOGY IN HEALTH EXPENDITURE GROWTH 

 
A number of international studies have indicated that growth in health spending has 
been largely attributed to technology changes. This section of the paper outlines a plan 
to investigate the extent to which this is true for New Zealand. In doing so, a number of 
issues need to be addressed namely: 
 
• What constitutes technology 
• How costs and benefits for each component of technology are measured 
• The current institutional framework and process i.e. who decides which 

technologies are adopted and the amount to be spent 
 
What is technology?   

Technology covers a broad area including devices (e.g. prostheses such as hip and 
knee replacements), procedures (e.g. newer cataract operations which use folding 
intraocular lenses) and pharmaceuticals (e.g. statins to treat high cholesterol) as well 
as information and communication technology (ICT). However a recent report by the 
Australian Productivity Commission found that the fastest growing categories of health 
expenditure between 1991 and 2001 in Australia were pharmaceuticals and therapeutic 
appliances hence these are potentially areas in which technology spending is having a 
significant impact on total health expenditure. 
 
Demand drivers of health spending 

Demand for medical technologies is a “derived” demand since it is driven not only by 
consumers’ final demand for health services but also by the input of medical 
practitioners in conjunction with patients and given a particular institutional background. 
Possible demand drivers include: 
• Income growth 
• Community expectations 
• Population ageing  
• Incidence and prevalence of disease  
• Incentives facing medical practitioners 
• Consumer prices, subsidies and private insurance 
 
Supply of technology 

The supply of medical technology is influenced by the impact of constraints imposed by 
regulations and rationing mechanisms e.g. budget constraints, waiting periods and the 
availability of skilled labour. 
 
Measuring the aggregate impact of technology on health spending 

This can be achieved in two ways:  
 
The direct approach measures the aggregate impact of medical technology on 
expenditure by specifying a proxy measure for technology (such as R&D spending). 
This is then regressed on key determinants such as GDP growth, the proportion of the 
population over 65 years of age and the proportion of the population with private 
insurance. 
 
The residual approach quantifies the impact of other determinants of health 
expenditure and attributes the unexplained component to technology.  
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Each methodology has its problems. However, in the case of Australia (Australian 
Productivity Commission Progress Report, 2005) and the UK (Wanless, 2002), there is 
strong evidence supporting the proposition that technological change was a key driver 
of health expenditure in the past in UK, US and Australia. See the table below outlining 
the results from key residual studies. 
 
Table 1: Summary of key residual studies to isolate the technology impact on health 
expenditure (Taken from Wanless (2002)  
 
Study Expenditure data Determinants of 

growth 
Magnitude of the 
residual 

Fuchs (1972) Nominal US health 
expenditure 1947-1967 

• Population growth 
• Inflation (general 

and excess health 
inflation) 

• Income growth 

0.6% annual growth 
rate 
7.5% of the total 
growth in health 
expenditure 

KPMG Consulting 
(2001) 

Nominal Victorian in-
patient expenditure 1996-
97 to 1999-00 

• Population growth 
• Ageing and 

gender shifts 
• Inflation 
• Dialysis 

1.7% annual growth 
rate 

Mushkin and 
Landefeld (1979) 

Nominal US health 
expenditure 1930-75 

• Population growth 
• Ageing 
• Inflation (general 

and excess health 
inflation) 

• Income growth 
• Third party 

payments 

-0.5% annual growth 
rate (annual growth 
rate in health 
expenditure 7.7%) 

Newhouse (1992) Real US personal health 
expenditure per capita 
1929-1990 

• Ageing 
• Private insurance 
• Income growth 
• Supplier-induced 

demand 

>50% of the total 
percentage increase 
in health expenditure 

Wanless (2001) Nominal UK health 
expenditure 1977-2000 

• Population growth 
• Ageing 
• Inflation (general 

and excess 
health) 

2% annual growth 
rate 
19% of the total 
growth in health 
expenditure 

Australian 
Government 
Productivity 
Commission 
(2005) 

Real Australian health 
expenditure 1991-92 and 
2001-02 

• Population growth 
• Ageing and 

gender shifts 
• Income (GDP) 

growth 
 

0.7-2.8 percentage 
points annual growth 
rate (depending on 
the income elasticity) 
13.3 – 54.8% of the 
total growth in health 
expenditure 

   
 
 
There are three points to note here: 
• We currently have no information for the estimated New Zealand residual since no 

studies have been performed. 
• There is some empirical evidence to suggest that technology changes can lower 

costs (e.g. Finland over the 1990s)    
• The size of the residuals in the international studies is sensitive to the determinants 

of growth and also the responsiveness of health to these determinants i.e. the 
relative elasticities. The problems associated with this are outlined below. 
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Problems of cost measurement 

The obvious disadvantage with the direct approach is that it relies on the choice of a 
good proxy since it does not measure technology in itself. There are a number of 
reasons why the residual approach will not be able to produce a completely accurate 
measure of technology. First, there is the effect of other immeasurable factors such as 
lifestyle, environment, and education. Second, the residual capturing technology is 
highly sensitive to the assumptions made about the responsiveness of health care to 
other determinants e.g. income. These elasticities are measured with considerable 
uncertainty and hence studies normally produce a number of different scenarios 
corresponding to different measures. Third, the approach assumes that growth rates of 
the different determinants are independent of one another. Clearly, there will be a 
degree of interdependence between, for instance, income and consumer expectations 
but these are not modelled because of the difficulty in disentangling these influences.  
 
Measuring individual technology expenditure impacts 

An alternative to the “top down” approach described above (which considers 
technology expenditure in aggregate) is to attempt to measure the impact of individual 
technologies e.g. pharmaceuticals and inpatient care.   
 
Cost increasing impacts of technology 

International studies have found that in the case of pharmaceuticals, direct expenditure 
has increased due to higher unit costs of new drugs and increases in the number of 
patients treated. Consequently, expenditure increases are attributed to both a price and 
volume effect. Pharmaceuticals may also be generated to treat new diseases or 
complement existing treatments (e.g. drug eluting stents in the use of angioplasty).  
The rise in expenditure for inpatient care has been partly determined by increasingly 
expensive technologies (such as prostheses) but is also subject to offsetting effects 
described in the section below. 
 
The exchange rate also plays a role in influencing the cost of new drugs. As a price 
taker in the international market this leaves New Zealand vulnerable to changes since 
a low value in the dollar means greater cost for many new interventions.  
 
An increased number of patients using private hospitals also cause an increase in 
technology spending. Faster technological diffusion and higher prices in the private 
sector then spill over into the public sector through a pressure on public hospitals to 
adopt a technology.  
 
Division of funding responsibilities can also play a role in determining health 
expenditure on new technologies. Technology choices of institutions are often subject 
to a budget cap and hence there is an incentive to adopt technologies which offer short 
term costs savings rather than more cost effective technologies which come at a higher 
initial price. Furthermore, there is little incentive to consider the impact on different 
areas of the health sector or in future spending.  
 
Cost reducing impacts of technology 

Balanced against the cost increasing factors is the possibility that increased technology 
spending will reduce costs in some areas of the health system. In the case of some 
diseases, an improvement in pharmaceuticals has reduced the need for hospitalisation. 
As such, an increase in treatment costs in one area of the health service reduces 
spending elsewhere in the system. Furthermore, less invasive procedures have 
reduced the length of stay in hospital. 
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Also to consider is the impact of patents on new drugs and in particular what happens 
when these expire. The production of generic products can significantly decrease the 
cost of certain pharmaceuticals. 
 
Measuring the benefits of technology 

It is not possible to accurately quantify benefits of technology in overall terms.  
• Linking health outcomes to advances in medical technology is fraught with difficulty:  
• There are problems isolating the impact of medical technology from other effects 

such as diet, infrastructure and environment 
• Lags between cause and effect are beyond many statistical analyses 
• There are a number of potential indicators of outcomes which may be used. It is not 

clear cut which of these is the best for the study in question e.g. mortality rates, life 
expectancy, disease incidence or disease prevalence 

• Data and information availability. Information may be incomplete, inconsistent 
across institutions or unavailable 

• Applicability of trial results to the real world. Results from a trial may be sensitive to 
its design and length such that when replicated in the real world, outcomes may be 
substantially different. 

• A further issue is the distribution of these benefits across society. International 
studies suggest that those in disadvantaged groups are less likely to receive some 
types of services. Consequently, as new higher cost technologies are introduced 
this unequal access may become accentuated. 

• Methodological issues and the valuation of outcomes continue to be the subject of 
scrutiny. For instance it is not always apparent how outcomes should be studied. 
Disability-adjusted life years (DALYS) or quality-adjusted life years (QALYS) are 
two possible outcome measures yet each is limited in terms of scope. 

 
Although the impact of advances in medical technology in aggregate is relatively limited, 
a number of studies have focussed on specific technologies, particularly 
pharmaceuticals. Outcomes are then discussed in terms of one of the quality of life 
measures mentioned above (QALYS or DALYS). This is discussed in more depth in the 
next section together with examples from New Zealand. Consequently, there is both 
international and domestic evidence documenting the health outcomes for specific 
pharmaceutical advances. 
 
Measuring value for health care dollars  

To make comparisons across different interventions, a common procedure is to take 
the cost in dollars per QALY.  
Cost - The cost is the dollar value of the resources consumed in providing a health care 
intervention  
QALY – This is a measure of the quality of life from the intervention. First, relative 
weights are assigned to different qualities of life (0 = dead, 1 = perfectly healthy). 
Second, the weights are multiplied by the duration of time in which people are in these 
particular states of health. This provides a number of quality-adjusted life years. 
 
Case Study 1 – Comparing cost/QALY for pharmaceuticals in New Zealand 

The table below shows the comparison of Cost/QALY for a number of pharmaceuticals 
used in New Zealand.  
 
Table 2: Comparison of Cost/QALY for Hospital Pharmaceuticals  
 
Pharmaceutical Indication(s) Assessed  Cost/QALY 
Infliximab Crohns Disease Single dose: $53 000 
Linezolid Methicillin-resistant staphylococcus $1 300 
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aureus infections 
Etanercept Rheumatoid Arthritis $36 000 - $62 000 
Quetiapine Schizophrenia $20 000 
Tacrolimus Renal transplantation $2 000 
Imatinib mesylate Blastic and accelerated phases of 

Chronic Myeloid Leukemia (CML); 
Chronic phase after failure of 
interferon 

Blastic phase: $35 000 -  $51 000 
Accelerated phase: $100 000 
Chronic phase: $110 000 

Gabapentin Last line treatment for neuropathic 
pain 

$3 000 - $5 000 

Statin Dyslipidaemia $1 445 - $1 630 (for patients with 
>10% 5-year absolute risk of cardio 
events 

Meningococcal B 
Vaccination 

Meningococcal B $36 000 - $144 000 

Sources: Figures for the Meningococcal B vaccination data area based on Treasury estimates. All other 
data in the table are sourced from PHARMAC. 
 
The main result of this analysis is the tremendous variation in Cost/QALY between 
different pharmaceuticals. Notably the Meningococcal B vaccination is supplied outside 
PHARMAC. It has been suggested (Treasury Report, 2001/1985) that PHARMAC 
would be highly unlikely to fund it because of the relatively high cost per QALY. Their 
benchmark is estimated to be $10,000 to $20,000 per QALY for new investments 
hence other drugs would be purchased that achieved greater health benefits at lower 
costs.  Consequently, the vaccine is funded outside PHARMAC with an ongoing 
commitment to spending a total of $200 million.        
 
Case Study 2 – Pharmaceutical assessment of Cox-2 inhibitors for osteoarthritis 
and rheumatoid arthritis  

A further case study concerns the debate surrounding the adoption of Cox -2 inhibitors 
for osteoarthritis and rheumatoid arthritis. The two drugs under scrutiny were celecoxib 
(Celebrex) and rofecoxib (Vioxx). In their study PHARMAC estimated that the 
cost/QALY of celecoxib compared with existing drugs to treat pain and inflammation 
was at least $60 000 - $220 000. They found no overall benefit compared with existing 
alternatives such as diclofenac or between rofecoxib and naproxen. Consequently, 
they were not funded by PHARMAC. 
 
The international story behind Vioxx is very different. For a time, it (Vioxx) was funded 
within the US (by the Federal Drugs Agency). However, this funding was subsequently 
withdrawn on safety grounds.  
 
What is the process for adopting new technologies? 

It has been noted (Ministry of Health. 2005. The New Zealand Health Service Planning 
Framework) that New Zealand “currently lacks a formal framework for recognising and 
funding new health interventions”. However, in general terms decisions are currently 
made on three levels as seen in Figure 1 of their report. 
 

Figure 1:  Decision-making processes 

Macro Political decisions 
Special High-Cost Treatment Pool (Ministry of Health) 
Pharmaceutical Schedule (PHARMAC) 

Meso Regional planning 
Regional capital process 
DHB funder arm planning processes 
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Micro Clinical decisions 
Formal DHB processes 

 
The lack of an institutional framework and process for evaluating and adopting new 
technologies has consequences for individual District Health Boards (DHBs) as well as 
for the health sector as a whole: 
• Health resources are wasted if a number of DHBs duplicate the assessment of a 

new technology 
• Patients could be placed in unnecessary risk from unsafe or ineffective 

interventions  
• New technology and treatments typically come at a high price hence it is imperative 

that the best choices are made at the outset 
• New treatments in one DHB can have a “domino” effect and put cost pressures on 

other DHBs who are compelled to follow 
• Other countries have already developed health technology assessment processes 

so we risk falling behind international best practice.  
 
Earlier attempts have been made to address this issue. In 2002, the National Health 
Committee (NHC) produced a document identifying processes that health agencies 
were using to decide on new health interventions. It was suggested that a web-based 
clearing house would be a suitable way to store and share information about new 
technologies. However, subsequent work carried out in 2003 did not reach agreement 
on the function of the website, its intended audience and how it should be funded. 
Consequently, the NHC decided that better clarity was needed about the context in 
which decisions of new interventions are made. 
 
In 2004, the focus of the National Health Committee shifted to DHBs since the structure 
of the health sector had altered since the start of the project and as a result, DHBs now 
make the majority of the decisions over funding of new interventions. The NHC survey, 
(which formed the basis of the 2005 report) involved interviews with health 
professionals, planning and funding staff and managers at five DHBs. It found that 
decision-making with regards to new interventions was far from straightforward. Figure 
2 taken from their report to the Minister of Health (Decision-Making about New Health 
Interventions, 2005) shows the array of different factors which have a bearing on DHB 
decisions over funding of new technology.  
 
Stakeholders and decision-making 

Decision making can be hampered by the fact that different sets of stakeholders have 
very different views and incentives regarding the adoption of new interventions. The 
NHC find that the decision to adopt a new technology is primarily a clinical one.  
However, as the relationship between patients and clinicians evolves, the input of 
patients is becoming more important in the process. Against this, managers need to 
ensure that new equipment or procedures provide value for money while improving 
health outcomes. Consequently, a patient’s desire to use a new intervention may not 
necessarily be consistent with the manager’s need to provide value for money. 
Furthermore, since District Health Boards take a broader perspective such as reducing 
health inequalities, funding a new intervention may be at odds with the goals of the 
DHB. For instance, if the funding of a new intervention benefits a group of the 
population that already has good access to health at the expense of other groups, this 
may result in an increase in health inequality. In short, the different stakeholders may 
not have the same incentives to adopt a technology.   
 
The NHC found that hospitals use a combination of explicit (formal) and implicit 
(informal) processes in deciding whether to adopt new interventions.  Some of these 
processes were not found to be particularly robust while others appeared easy to avoid. 
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The NHC further noted that “the ease with which new interventions are adopted 
depends on factors such as the size of and pressure on the budget of the speciality, 
the fiscal status of the DHB and the extent to which clinicians advocate for an 
intervention.”   
 
 

 
 
  
The way forward 

The NHC made 7 recommendations to the Ministry of Health on decision-making for 
new health interventions. These are found in full in the document (Decision-Making 
about New Health Interventions, 2005). It is argued that priority should be given to: 
• Developing robust decision-making processes  
• Improving capacity and capability for assessing evidence and information 
 
They are somewhat unclear on what the final decision-making process would look like. 
However, a number of suggestions emerge from the report which may contribute to a 
“robust decision-making process”. The overall need was for greater interaction and 
knowledge sharing between DHBs hence one suggestion was for an evidence and 
information repository for decision makers. This would contain relevant international 
and New Zealand-generated evidence together with HTA information. 
 
They are however, clear on two options which they do not consider appropriate.  
 
Option 1 - Solely increasing health technology assessment capacity within New 
Zealand 
 
The first option was ruled out since interviews with DHBs indicated that HTA capacity 
was only part of the problem. An emphasis was on finding a suitable decision-making 
process.  
 
Option 2 - Using a central decision-making institution to cover some interventions and 
provide directives to DHBs. 
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The second option was considered inappropriate since most decisions are made at 
local or regional levels rather than at a national level. It was argued that the 
development of a centralised process for health intervention would be at odds with the 
current health service structure whereby DHBs have responsibility for health care of a 
particular area. However, an opposing argument is that the current system causes a 
“domino” effect in which advancing technology in one DHB can put undue pressure on 
other DHBs. As such, a centralised decision-making unit for some interventions may be 
called for. It may then be worth investigating how such a body could operate. For 
instance one model would be that of the UK which has the National Institute for Clinical 
Excellence (NICE). 
 
A related issue which has been subject to considerable debate in the literature is the 
idea of allowing certain regions to have particular expertise. This raises the question of 
what constitutes a minimum efficient size for a hospital to offer treatment efficiently. It 
also presents a trade off between patient accessibility for a particular speciality e.g. 
paediatric oncology and the running of an efficient hospital. This has proved to be a 
politically sensitive area. 
 
Option 3 - A framework for regional and national collaborative decision-making 
 
A third option has emerged as a consequence of recent work performed by the Ministry 
of Health (Service Planning and New Interventions Assessment: Framework for 
Collaborative Decision Making, 2005) the process from which has already been trialled 
in the provision of brachytherapy (a procedure in which radioactive material is placed 
directly into or near the cancer. The radiation is sealed in needles, seeds, wires, or 
catheters.)  
 
The framework tackles the “domino” effect by developing a framework that requires the 
involvement of all DHBs or any combination of them. It is best described by a diagram 
(reproduced from the Ministry of Health document). To date, the process has proved 
successful with brachytherapy now reaching the third phase. 
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Figure 3: Decision and analysis pathway for a service change or new health 
intervention 
 

 

 

 
 
 

 

 Concluding Comments 

Empirical evidence suggests that technology changes take up a significant proportion 
of health expenditure. A number of key studies (relating to identifying the technology 
component either through direct or residual analyses) have not yet been performed for 

Phase 1 – proposal initiation and determination of jurisdiction
Proposal is initiated by a DHB clinician or service planner, A PHO, NGO or a professional organisation 
 
A DHB is identified who is willing to champion the proposal 
 
The champion DHB asks “has it potential flow-on effects?” 
 
If “no”, then the DHBs Clinical Governance Board considers the proposal and makes a recommendation to the 
DHB board 
 
If “yes”, then the proposal proceeds to Regional Service Forum (RSF) or National Service and Technology 
Review Sub-committee (NSTR), depending on whether the flow-on effects are regional or national 
 
Note: Another DHB or affected party may disagree that a proposal has no flow-on effects and request the RSF or 
NSTR to consider whether it should take up the evaluation to proposal

Clinical business case evaluation and 
assessment 
 

1. Expert clinical evidence 
assessment including 
challenges to that evidence 

2. Cost effectiveness 
3. Opportunity Cost 
4. Affordability 
5. Community Values 
6. Implementation planning 

 
Analytical support from the four RSFs 

Phase 2 – clinical business case development and evidence evaluation
 
Business case development led by the champion DHB with analytical assistance from its RSF  
 
Evidence support in development of the business case; advice sought from the range of appropriate-
available evidence evaluation bodies 

Phase 3 – decision making 
 
If it is a REGIONAL issue – RSF undertake formal 
evaluation, including evidence challenge and make 
recommendations, including funding recommendations. 
RSFs make recommendations to Regional DHBs who 
make the final decision 
 
If it is a NATIONAL issue – NSTR consideration, including 
funding implications and evidence challenge. Formal 
evaluation undertaken drawing on the analytical capacity of 
the four RSFs. NSTR makes recommendations to DDG-
CEO Group 
 
DDG-CEO Group considers NSTR recommendations and 
makes a decision 
 
Individual DHB Boards. Either decide to accept the 
decision of the DDG-CEO Group. Rejection may eventually 
require justification on the contrary decision to the Minister 

Phase 4 – Implementing consequential service specification , Inter-district flow (IDF) and information 
collection changes  
 
Implementation includes 
1. development of any required service specification, which will specify information requirements 
2. establishment of new reporting elements within the monitoring framework 
3. implementing any necessary IDF funds transfers 
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the case of New Zealand. However, early findings, for instance in the demographic 
literature, suggest that it is likely that new interventions play just as significant a role in 
health spending as for other countries.  
 
This paper has outlined why there are so many difficulties in establishing the costs and 
benefits of different technologies. It has also suggested alternative ways of measuring 
technology both on an aggregate and individual basis. The suitability of these methods 
will be dependent on, among other things, data availability. 
 
A key issue in deciding which new interventions should be adopted is to weigh their 
cost against the expected improvement in quality of life. Studies have been done for 
New Zealand pharmaceuticals which although subject to a degree of inaccuracy reveal 
tremendous variation across treatments. Consequently, there is considerable debate 
over whether certain drugs, for instance, Meningococcal B vaccine should receive 
funding. Addressing these difficult and often sensitive issues requires a robust 
assessment process. Currently New Zealand does not have a comprehensive 
framework for assessing new interventions. As such, this paper outlines some 
possibilities including a recent proposal by the Ministry of Health. Clearly, there are still 
a number of issues to be addressed and much work to be performed in the area. 
However, it is hoped that these can be addressed in the coming months.   
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BURDEN OF DISEASE  
 
 
1. What do we know about the burden of disease in New Zealand? 
 
HEADLINE DETAIL 
New Zealand Health 
Strategy informed by work 
on BOD showing major, 
modifiable sources of 
DALYs lost2: 

- Ischaemic Heart 
Disease (IHD) 
- Smoking 
- Diabetes 
- High BP 
- Chronic Obstructive 
Pulmonary Disease 
(COPD) 
- Stroke 

(1996, mixes risk factors and 
ultimate causes) 

New Zealand’s BoD in 1996 (MoH 2001a and 2001b). Most 
important causes of lost DALYs are cardiovascular disease 
and cancer. Top ten specific causes of DALYs lost:  

- IHD,  
- stroke,  
- CORD,  
- Diabetes,  
- Depression,  
- Asthma,  
- Anxiety disorders,  
- Lung cancer,  
- Road traffic injury. 

 
Major risk factors responsible for lost DALYs: 

• Tobacco 
• Blood Pressure 
• Alcohol 
• Cholesterol 
• Overweight 
• Low Fruit and Vegetable consumption 
• Physical inactivity 
• Diabetes 

 
Like all countries, NZ is 
subject to short term, 
sudden changes in the 
biological burden of 
disease – e.g. 
earthquakes, pandemics 
(e.g. SARs, if it had 
eventuated) 
 

Cannot plan for actual problems – can ensure system has: 
- capacity to cope (e.g. workforce that is flexible and skilled 
in emergencies, coordination between agencies, surge 
capacity in the infrastructure) 
- adequate surveillance (including timely data) so can identify 
risks and immediate threats. 

For example, infectious 
diseases fluctuate year on 
year, with occasional 
pandemics. 

Meningitis 
 

There are also important 
long term trends, changing 
identified Burden of 
Disease in New Zealand 
and in other countries. 
 

 

- Over the last century, 
effective medical care and 
improved public health & 
nutrition → reduction in 
mortality & delayed onset 
of some chronic illnesses 
(arthritis hits at an older 

- The trends over the last century are called, by WHO, a “risk 
transition” – better medical care has reduced mortality 
associated with childbirth and from communicable diseases, 
and changed lifestyles have increased other risks. (less 
active, changed diet, increased alcohol consumption, 
continued tobacco use) 
 
- so, actual mortality from CVD is declining, but it still 

                                                 
2 Ministry of Health 2001c. 
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age)3 
- increases the relative 
burden of chronic illnesses 
- increased awareness of 
burden of depression and 
mental illness. 
 

imposes significant burden. 

- affluence and change in 
lifestyle → increased level 
of risk factors associated 
with diabetes, heart 
disease, stroke and some 
cancers.4 

- We are arguably in the grip of an “obesity epidemic”5 - 
1997: 17% of NZ adults were obese 
2003: 21% of adults  

 
- Diabetes in New Zealand:  

1996/7: 3.7% of adults 
2002/3: 4.2%  

 
 

- unequal distribution of 
burden of disease in 
general, and of specific 
diseases – in NZ greater 
burden for diabetes, some 
cancers etc, and of some 
risk factors amongst 
poorer people, and among 
Maori and PI groups. 

- most developed countries have unequal burden. 
 
- note for example diabetes in NZ – in 2002/03 affected 8.2% 
of Maori and 3.7% of non-Maori. 
 
- incidence and prevalence vary by disease and socio-
economic group – for example, there is a  higher incidence of 
TB in immigrant communities. 
 
Do any developed countries NOT have an unequal burden? 

There may be some New 
Zealand specific 
conditions or problems, 
creating burden of disease 
- genetic mix means 
higher rates of diabetes? 
- unusual strains of 
bacteria? 

 

 
2. Have cost increases been driven by changes in the burden of disease – 
in the past? Does current expenditure reflect cost-effective, modifiable 
burden of disease? 
 
HEADLINE DETAIL 
Aggregate spending has 
increased in NZ in the 
past – however that has not 
been in response to changes 
in the Burden of Disease. 

Increased aggregate spending has not been driven by 
evidence of cost-effective interventions, withheld under 
section 9(2)(g)(i) 

Increased expenditure on 
health (either public or 
private) is not, on its own, 
sufficient for improved 
health outcomes 

No necessary relationship between health outcomes / 
burden of disease and aggregate level of health spending in 
developed countries (from cross country studies). 

We do not have 
information about whether 
the pattern of health care 

i.e. does current spending reflect identified (modifiable) 
burden of disease?  
 

                                                                                                                                            
3 Fogel 2003, Nordhaus 2002, WHO 2002 
4 WHO 2002 
5 MoH 2004 
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spending reflects burden 
of disease.  
 
Budgets (and monitoring) are 
set by service and function, 
not by disease group.  
 

These budgeting mechanisms set up institutional barriers 
preventing funds flowing in response to health needs – 
suggesting current pattern will not necessarily reflect BoD. 
 
Funds do, however, flow in response to changes in 
perceived burden of disease – in response to heightened 
fear (e.g. meningitis) or lobbying/expectations (e.g. cataracts, 
beta interferon).  
 
Suggest we do a set of case studies, looking at how things 
were funded and provided:  
- MS and stents (technology/BoD stories) 
- meningitis 

 
We do not have reliable 
information about spending 
by disease area or risk area 

 
This is available in other countries (e.g. Australia6). 
 
We should have a stab at it, using available information. 
Moreover – see if there is anything from HFA that could be 
useful.  

 
3. What future cost pressures are likely to come from changes in the 
burden of disease? 
HEADLINE DETAILS 
There will be pressures 
from real changes in the 
burden of disease, able to 
be ‘fixed’ by cost-effective 
interventions 
 

- from sudden changes resulting from disasters and 
epidemics 
- from the long term trends identified above – e.g. diabetes 
- from gene-based therapies and diagnoses, likely to more 
accurately identify the probabilities that individuals will 
develop a condition7 
 
- there is a significant lobby for increased spending on 
health promotion and prevention, using population-level risk 
reduction strategies (e.g. New Zealand Ministry of Health’s 
Healthy Eating, Healthy Action strategy). This is an 
evidence-based lobby. However – there is also a 
countervailing body of literature8 – suggesting that the case 
is overstated. e.g. Freemantle and Hill suggest:  

“many argue … statins … best practice … however, 
for a health system, the cost of ach these benefits 
among the minority of patients who aviod serious 
events is staggering, and the resources consumed 
may be better used elsewhere.” 

It may pay us to survey this literature and reach our own 
decision? 

There will also be 
pressures from changes in 
the perceived burden of 
disease, and for funding for 
conditions  

- resulting from increased fear or expectations (e.g. 
meningitis, social phobias) 
- resulting from the medicalisation of conditions by industry 
groups and by professional groups. (e.g. erectile 
dysfunction) 
 
Insert concrete examples? Case studies with costs? 

 
 
4. Is the health system set up in a way that it both: 

                                                 
6 AIHW 2005 
7 Melzer and Zimmen 2002. 
8 e.g. Health 2005, Sackett (2002), Freemantle and Hill 2002 
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i.   funds cost-effective interventions likely to mitigate and reduce the 
burden of disease; and 

ii. does not fund interventions unless they mitigate and reduce the   
burden of disease (e.g. it does not respond to pressures arising 
from perceptions) 

What would a system look like if it was to meet i and ii? 
 
HEADLINES DETAILS 
The system would be able 
to move funds (and the 
balance of services) across 
sectors, and it would be 
able to coordinate services 
across boundaries 

Reducing life-style-related risks by changing behaviour and 
managing chronic illnesses requires cross-sectoral actions9.  
Managing risks and outbreaks of infectious disease also 
requires action outside the health services. e.g. Housing 
crowding and warmth. 
 
In particular, it is important that boundaries between health 
and social care are permeable, for optimal delivery of 
disability support services. For example, it might be optimal 
to care for older, chronically ill people in their own homes – 
but this will not be possible if funding is attached to hospital 
services  per se. And vv.10 
 

The system would also 
be able to move funds 
within the health sector, 
between different specialties 
and different types of service, 
in response to short term 
pressures (such as a 
pandemic – SARs - or other 
health emergency) and in 
response to long term 
trends – e.g. from hospital 
services to community 
services, or from treatment to 
prevention. 

Take, for example, prevention and early intervention 
services for diabetes and asthma care. The system has to 
be able to fund prevention activities – i.e. activities with 
costs now and benefits in the distant future, as well as 
services with immediate benefits, such as liver transplants. 
 
Care of the chronically ill requires ability to deliver different 
type of service: 
- requires pay attn to primary care organisation 
- might require different kind of workforce – potentially a 
greater role for nurses? 
- might require integration – across multi-disciplined teams 
of workers, across primary, community and secondary 
services. 
 

There is a role for direct 
government regulation and 
coordination; and for some 
central provision. 

There is a role of direct government intervention to mitigate 
risks – such as regulations governing seatbelt use and 
smoking. Note that there will be pressure in the future for a 
tobacco tax.  
 
There is also a role for a centralised health infrastructure to 
deliver public health measures and conduct surveillance.  
 
Do we want to do work about its optimal size?  

The system will also have 
local responsiveness, so 
that it is able to respond to the 
differing burden of disease of 
different population sub-
groups 

Have to have a service that can fund more diabetes services 
for PI people, can target anti-smoking initiatives to young 
Maori women, and can respond to local situations. 
 
Effective management of chronic diseases also requires 
more individual case management – individuals have own 
needs 
 
Give financial responsibility to those with best information. 
 

System has to be able to 
withstand pressure for money 
resulting from unrealistic 

from professional groups, from profit-making companies, 
from individual sufferers – able to withstand unrealistic 
expectations / irrational fears. 

                                                 
9 Nordhaus 2002 
10 Ebrahim 2002. 
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expectations and irrational 
fears.  
 

e.g. PHARMAC 
 
Do we want to use PHARMAC as a case study of effective 
insulation? How it works, whether we could roll it out to other 
parts of the health sector? 
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INTELLIGENT PURCHASE FUNCTION 
 
Goal 
1 The overall goal is to secure the best health outcomes that are reasonable within 
the funding provided to the health sector, by improving systems for: 
 
• allocating funding within the health system 
• deciding within budgets what mix of services should be provided (at what price and 

to what performance criteria) 
• ensuring such services are actually provided (sharpening incentives to perform 

efficiently, and clarifying what is delivered for the resources). 
 
Vision 
2 Decisions over funding allocations and service mix, and monitoring of actual 
performance should be driven at all levels by an empirically rigorous and generally 
shared understanding11 of the most cost-effective ways of achieving the government’s 
overall health goals, and of how well the health system is performing.  Ministers should 
see a dynamic dialogue between central and local decision-makers, one that is actively 
questioning existing funding allocations, service mixes, and revealed performance, in 
the light of existing and new information.  This information would typically cover the 
following:  
 
• New Zealand’s progress in achieving health goals: where are we lagging (by health 

area or population group); where can we expect to make most difference; and what 
sort of targets should we be setting ourselves?    

 
• The comparative returns to different kinds of intervention for achieving given health 

goals.  At the highest level, this may compare prevention v curative paths for 
improving overall population health.  Or the range of choices for tackling a particular 
disease area like cancer (would we make more progress spending on expensive 
new cancer-treating drugs or having more surgical procedures).  And so on.   

 
• The factors that are critical for interventions to achieve their intended health 

benefits.  How should interventions be delivered to achieve maximum heath effect 
for the dollar spent? Who should deliver, to what clients, in what circumstances?  
What should be written into clinical service standards (and such like)?   

 
• The performance of the different players in the system.  For example, how far do 

service levels or costs for given interventions vary between DHBs, and what 
explains that variation.  How is DHB productivity changing over time?  

 
 
What’s motivating work on funding and purchase processes? 
 
The effectiveness of funding and purchase processes within the health system are 
critical to achieving the goal set out in para 1.   
  
Informal feedback from Ministers suggests they are not confident they are currently 
getting enough of the kind of dynamic or advice set out in para 2, with particular 
concerns about getting value from Vote health.  Given that supply-side costs, the 
beneficial scope of the health system, and public health care expectations are likely to 
keep increasing, Ministers will need progressively more sophisticated advice on how to 
get best value from health budgets.   
 

                                                 
11 Note importance of getting reasonable consensus amongst front-line health professionals, not 
just the organisational managements.  
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International evidence highlights importance of the budget-setting process for achieving 
cost control and driving productivity (see Le Grand), while OECD work emphasises the 
need to get the details right.  Poorly set budgets can have negative effects on 
incentives, provider behaviour, and productivity.  There has been considerable 
experimentation with different approaches overseas, with mixed results.  There is an 
opportunity to learn from successful overseas models.    
 
 
What work do we have in mind? 
 
Health sector resourcing 12  processes are hybrids of “funding” and “purchasing” 
processes (as defined in annex a), with pronounced differences of approach across the 
sector, delivering quite mixed results.  There are some relatively successful purchase 
process operating in parts of the health system (eg Pharmac and ACC seem to have 
achieved efficiencies in achieving their health goals).  It is also possible that some 
DHBs use their funding extremely well, in allocating health resources across different 
priority areas and in purchasing sensible mixes of services; but prima facie evidence 
about the overall performance and productivity of DHBs raises serious questions.  
There have also been successful results from different kinds of resourcing processes 
applied in the past. For example, successful engagements with AHBs during late 80s, 
and between Health Funding Authority and Hospital and Heath Service in the late 90s.  
Want to learn from best current and past practices, both here and overseas. 
 
It would seem timely and useful to explore how well resourcing decisions are currently 
made, monitored and reinforced (and adjusted over time); and how they could be 
improved within the broad institutional design of the health sector.     
 
This analysis would have three stages. The first would describe the status quo, 
covering both the formal and informal mechanisms.  The emphasis would be to 
understand the internal logic of the current approach: how do decisions over the 
allocation of health resources emerge at different levels within the health system; who 
is involved and who has final decision rights; who is accountable for what and to whom; 
how far does information on relative cost-effectiveness or organisational performance 
get taken into account in resourcing decisions?  Why are processes configured as they 
are?  
 
The second stage would assess the effectiveness of current resourcing channels, 
against the overall goal/vision set out above.   
 
The final stage would propose and evaluate other ways of making resourcing decisions 
within the health sector   
 
The key issues in this analysis are likely to be as follows:  
• balance of roles and responsibilities between central and local resourcing 

processes.   
• structural options for setting up a central purchasing function.   
• accountability  
 
Balance of roles and responsibilities between central and local resourcing 
processes   
 
This is a perennial issue within the health sector, for which there is no clear-cut answer: 
it is not feasible to centralise all resourcing decisions, while totally decentralised 
decision-making carries risks of inconsistent decision-making and blame shifting.  
Logically, resourcing decisions should be made as far as practicable by those who 
have the best information and who face the consequences of poor decisions.  These 

                                                 
12 Here, the term “resourcing” covers both “funding” and “purchase” process.   
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two criteria tend to pull in opposite directions: for example, DHBs have information 
about local needs, but ministers face overall accountability for local service gaps.   
Furthermore, not all the information required to make sound resource decisions lies at 
the local level.   Individual DHBs are unlikely to have the capability to investigate the 
available evidence of efficacy and cost-effectiveness of the various intervention choices 
for achieving given health goals; and there are obvious risks of duplication and 
inconsistency if each DHB attempts to do so.  A central agency is likely to have a 
comparative advantage in gathering, digesting, and critically appraising the evidence.  
Finally, even if DHBs were given the same guidance about the efficacy and cost-
effectiveness, they could still come to contradictory decisions about whether to fund 
particular interventions, if decision rights are entirely decentralised.13  Poor decisions 
by one DHB can then have a “domino effect” lowering overall productivity across the 
many.  
 
Treasury’s initial sense is that current system has tilted too far towards decentralising 
resource decision-making and that, at the very least, there is a need for more proactive 
leadership from the centre, and possibly different levers, for guiding resourcing choices 
at the local level.  Better information for DHBs would certainly help, but may not be 
sufficient to motivate tough purchase choices, given the natural incentive for DHBs to 
take the line of least resistance with local stakeholders, and to blame inadequate 
budgets for service shortfalls.   
   
Structural options for setting up a central purchasing function.   
 
If Ministers see value in having a centralised purchasing function for the health system, 
this raises obvious questions about its exact role and mandate.  This would in turn 
suggest what kind of organisational structure is optimal.  If, for example, the emphasis 
is on enabling active Ministerial oversight of the detailed purchase choices at the DHB 
level, then a departmental structure would be best, with the purchase function being 
located alongside (or even integrated into) the planning and performance monitoring 
functions carried out within the Ministry of Health.  Conversely, if the emphasis is on 
gathering, analysing and disseminating information about intervention efficacy and 
cost-effectiveness (to inform DHB purchase choices), then there could be tactical 
advantages in doing that at arms length from the portfolio Minister. This would highlight 
the independence of the resulting analysis and enable the new agency to seek 
stakeholder support for applying its findings to purchase choices, outside the normal 
DHB/Ministry interactions.    
 
Accountability Issues 
Similarly, there are questions as to whom a centralised purchasing function should be 
accountable.  Moves recentralise purchase decisions would suggest making the 
function accountability to the Minister of Health, via the Chief Executive of the Ministry 
of Health (assuming the set of purchase advice, planning and performance monitoring 
functions stay within the Ministry).  Moves to empower DHBs to make better purchase 
decisions would suggest other forms of governance: having credibility with DHBs and 
front-line health professionals would be critical to changing behaviour 
 
 

                                                 
13  This risk has been highlighted by the recent National Health Committee report entitled 
“Decision-Making about New Health Interventions”, which noted how a decision by one DHB to 
adopt a new technology (eg drug-inducing stents) put pressure on others to follow suit, even if 
there were doubts about its cost-effectiveness or efficiacy. 
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DATA ON ELECTIVE SURGERY ACTIVITY 
The table below shows standardised discharge rations for elective surgery in all DHBs.  A result of 1 means that people domiciled in that DHB are, 
on average, as likely to receive treatment as those in other DHBs.  Lower results mean proportionately lower treatment levels. 
 

Jul to Dec 04

CABG Angio Hip Knee Prostat Cataracts Grommet
s

Hernia Tubal Li Hysterec Cholecyst
e

Tonsils Carpal Heart 
Valce

Average

Northland 1.07 0.81 0.81 1.07 0.87 0.94 0.97 1.41 1.16 0.97 0.89 0.87 1.07 0.7 0.972143
Waitemata 0.93 0.99 0.98 1.29 1.05 1.07 1.09 1.07 0.54 0.69 0.94 0.94 1.09 0.94 0.972143
ADHB 0.92 0.86 0.55 0.92 0.67 1.05 0.74 0.57 0.67 0.48 0.72 0.48 0.42 0.86 0.707857
CMDHB 0.74 1.25 0.96 0.99 0.87 1.02 0.91 0.99 1.01 1.02 1.16 0.78 0.74 0.9 0.952857
Waikato 0.88 1 0.85 0.79 0.98 1.05 1.18 0.75 1.2 1.22 1.16 1.22 0.88 1.02 1.012857
Lakes 0.84 0.73 1.19 1.03 0.86 0.81 1.01 0.8 1.43 0.99 0.93 0.66 2.04 1.13 1.032143
BoP 0.62 0.55 1.05 0.91 1.15 0.76 0.73 1.44 1.18 0.94 1.25 1.15 1.26 0.74 0.980714
Tairwhiti 1.01 0.62 0.88 0.71 0.73 1.48 0.91 0.85 0.58 1.65 1.26 1.3 1.05 0 0.930714
Hawkes Bay 1.01 1.21 1.06 0.82 1.39 0.93 0.98 0.67 0.73 0.93 0.83 1.04 0.59 0.82 0.929286
Taranaki 0.97 0.8 1.32 0.42 1.11 1.38 0.58 1.07 1.32 1.11 1 0.51 0.81 0.48 0.92
MidCentral 1.05 0.67 0.98 0.95 1.08 0.71 1.03 1.06 1.6 1.14 1.15 1.17 0.9 1.11 1.042857
Whanganui 0.94 0.73 1.48 1.55 1.18 1.42 0.89 1.5 1.1 0.93 1.25 1.11 0.69 0.76 1.109286
C&C 0.6 0.95 1.09 0.76 0.9 0.97 0.94 0.97 0.86 0.78 1.04 0.92 1.17 1.34 0.949286
HVDHB 0.95 0.91 1.12 0.83 0.82 0.89 0.99 1.13 1.36 1.21 0.8 1.44 1.06 1.27 1.055714
Wairarapa 0.58 1.08 1.34 1.98 1.21 1.14 0.79 1.4 2.16 1.85 1.35 1 2.44 1.62 1.424286
Nelson/Marl 1.27 0.96 1.39 1.2 1.44 1.38 1.12 1.11 1.7 1.73 0.99 0.98 0.92 1.63 1.272857
West Coast 1.36 0.74 1.41 1.55 1.51 1.09 0.72 1.85 1.68 1.27 1.54 1.33 1.29 1.333846
Canterbury 1.32 1.36 0.92 0.96 1 0.77 1.28 0.9 0.73 1.04 0.89 1.21 1.05 1.04 1.033571
Sth Cant 1.18 0.78 1.32 1.23 0.8 1.22 1.42 1.15 3.2 1.61 0.85 1.33 1.91 0.9 1.35
Otago 1.73 1.54 1.28 1.28 0.94 1.37 1.29 1.27 0.97 1.07 0.89 1.44 1.69 1.36 1.294286
Southland 1.46 1.08 0.8 1.03 1.13 0.53 1.37 0.88 0.78 1.54 1.12 1.44 0.53 1.06 1.053571  
 
Table 3: Standardised Discharge Ratios
Table 3 shows the level of certain procedures provided to people in your DHB area compared to other DHBs in New Zealand. 
The ratio has been standardised — in other words, it takes into account the particular sex, age, ethnicity and social deprivation mix of your DHB’s population.
If all DHBs were providing services at the same level, they would all be at 1. 
A rate higher than 1 indicates that the DHB is providing more than the average rate in New Zealand, and a rate lower than 1 indicates that the DHB is providing less than the average rate in New Zealand.
Intervention rate analysis does not necessarily indicate what the right rate might be, but compares individual DHBs with the national mean, taking DHB population demographics into account.  


