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Treasury Report: Value for money in health – the DHB sector 

Executive Summary 

This report is about the value-for-money achieved from District Health Board (DHB) 
spending.  Ministers have previously noted that Treasury was proposing to lead some 
analysis of DHB productivity, which is one aspect of value-for-money. 
 
The report aims to draw conclusions about changes in value for money (including 
productivity and efficiency), based on an analysis of expenditure, inputs and outputs, using 
currently available data. It sets out our views on how value for money and its measurement 
can be improved in the future.  
 
Improving value for money from health spending is important for a number of reasons. Not 
only do health services account for a significant proportion (around 8%) of GDP, they are 
also a key determinant of society’s welfare.  Improved value for money is an important way of 
managing cost pressures resulting from new technology and population ageing without 
having to reduce access to services.  Taxpayers are also entitled to value for money from the 
services that they pay for. Despite the importance of value for money, there are currently no 
comprehensive and routinely-tracked measures at a national or DHB level, such as a 
productivity or efficiency index.  
  
Ideally an analysis of value-for-money would relate changes in patients’ health as a result of 
health services to expenditure, but this is extremely difficult and no country does it.  An 
alternative is to base the analysis on measurement of outputs – the volume and quality of 
health services delivered, rather than what health services achieve.  This is somewhat easier 
and leads to an analysis of productivity and efficiency. It is the approach we have taken in 
this report. 
 
While value-for-money is important across the whole heath sector, we have focused on 
DHBs.  DHBs do not measure all the outputs that they spend money on, and only a 
proportion of what they measure is recorded centrally on a routine and consistent basis.  
Most of the activity that is centrally recorded takes places in hospitals (hospitals account for 
about 60% of DHB expenditure).  But only between 35% and 45% of hospital output, by 
expenditure, is centrally recorded.  Our analysis of DHB value for money is therefore limited 
to a minority of DHB hospital services representing 20-25% of all DHB activity, by 
expenditure.  Our analysis is further hampered by the lack of reliable input data (e.g. on staff 
numbers, volumes of clinical supplies) and the fact that it is not readily possible to separate 
out from overall hospital expenditure how much this activity costs.  However, expenditure on 
non-hospital services, such as Primary Health Care is excluded. 
 
The thrust of Government policy, such as the Primary Health Care Strategy, is to avoid 
inappropriate or preventable hospital admission.  Our focus on hospital productivity is not 
inconsistent with this: our interest is in ensuring that costs are minimised for a given 
throughput, not in inappropriately increasing hospital throughput.   
 
The main conclusions from our analysis, based on the limited data available, are: 

• Real (CPI adjusted) hospital expenditure in 2003/04 was 13.4% higher than in 2000/01, 
whilst measured hospital outputs were 4.7% higher.  On the basis of these figures, 
hospital efficiency would appear to have fallen by 7.7% (2.6% p.a.) over the last three 
years. 

• Over the previous three years (1997/98-2000/01), the same approach suggests that 
hospital efficiency increased by 1.1% p.a.  
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• Around 60% of the increase in expenditure over the most recent three year period 
appears to have gone into staff costs.  

• Over half of the increase in staff costs has gone into increased costs per FTE.  For 
example, nominal expenditure on doctors has increased by around 30%; half of this 
has gone into increased numbers of doctors, the other half into increased wage costs 
per doctor.  

• Although there has also been an increase in staff numbers, measured outputs have not 
increased commensurately. Measured outputs per FTE nurse and per FTE doctor have 
reduced – by 2.7% p.a. for doctors and 1.8% for nurses over the three years since 
2000/01. 

• Other measures of hospital efficiency such as day-case rate and length of stay are still 
improving, although they are showing signs of plateauing. 

• There are significant and unexplained variations between DHB on key measures of 
efficiency such as day case rates and average length of stay. 

 
Reduced efficiency and productivity is one explanation for the increases in cost per cost 
weighted discharge and reductions in cost weighted discharge per nurse and per doctor. But 
other explanations may have a part to play, for example: 
 
• Hospital activity not included in the measure of output, for instance outpatient 

attendances, may have grown more rapidly than measured activity.  
 
• Outcomes may have improved more than outputs.  Additional resources allocated to 

outputs may have increased quality, patient satisfaction and outcomes from hospital 
care.  

 
• Data may not be fit for purpose e.g. data on staff numbers may be unreliable. 
 
These alternative explanations are plausible but we do not have sufficient evidence to be 
able to say what part they play.  
 
Although our analysis raises questions about DHB hospital productivity, centrally available 
data does not enable robust conclusions about trends in DHB hospital or sector productivity 
to be drawn.  Given the importance of productivity, this situation should be addressed.  The 
Ministry of Health acknowledges this and has recently announced that it, in conjunction with 
the DHBs, is developing data collection systems to reflect the wider activities of DHBs.  
These are welcome initiatives but action on a number of other fronts is also needed.  
 
We suggest that the key aim should be to construct measures of DHB sector efficiency and 
productivity which are routinely tracked and reported on. Although comprehensive measures 
will take time to develop, we think that interim measures could be implemented; these can be 
progressively built upon and refined. 
 
To support the development of productivity measures it would be helpful if the Ministry of 
Health could develop and take forward a staged programme of work to establish a consistent 
and reliable set of output, input and expenditure data.  In large part this will bring a focus to 
existing data collections, rather than require new data collections from DHBs.  This 
programme of work would bring together into a coherent whole, existing initiatives (such as 
the collection of outpatient data which the Ministry of Health has recently announced) and 
additional initiatives as necessary to fill the remaining gaps.  Key objectives of the 
programme would be to: 
 
• improve the quality and consistency of data (building on the common costing and 

counting projects currently underway). 
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• construct output measures for key hospital services which are currently without them.  
This requires collecting and recording both volume and base year cost data for 
activities not currently covered by cost-weighted discharges (e.g. outpatient 
attendances).   

 
• centrally collect and record activity volumes for the main non-hospital services and 

construct output measures for these – for instance, by weighting counts of activity by 
cost.   

 
• develop robust input measures, in particular for key staff groups (such as doctors and 

nurses) and for clinical supplies.  Developing such measures may require, as a first 
step, development of cost deflators.   

 
• in the longer term, build quality into output and productivity measures 
 
This would help improve the measurement of productivity.  But measurement needs to be 
complemented with strategies for improvement. 
 
We believe that there are opportunities for improving the performance, including productivity, 
of DHBs through greater use of performance management tools and policies.  In particular, 
we think that there is a need for a coherent strategy for DHB performance improvement, 
integrating effective monitoring of performance, incentives to improve, and the identification 
and spread of best practice, for example through benchmarking. Action on this front should 
not be held up by work on the measurement of efficiency and productivity. 
 
We have discussed this report and its suggestions for improvement with the Ministry of 
Health.  We are discussing options and priorities with them under the auspices of the 
Performance Assessment and Management Steering Group, chaired by their Chief 
Executive.  We will report back to you on progress in three months’ time. 
 
We would be happy to discuss this report with you, its implications and options for handling.  
We suggest that as a first step you send the report to the Minister of Health; in addition it 
may be helpful to meet with her, or for us to organise a seminar, to discuss the issues.    

Recommended Action 

 
a Send a copy of this report together with the attached covering letter to the Minister of 

Health, copied to the Associate Minister of Health.  
 
 
 
 
 
 
 
Hon Dr Michael Cullen      Charles Tallack 
Minister of Finance       Senior Analyst 

for Secretary to the Treasury 
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Treasury Report: Value for money in health – the DHB sector 

Introduction 

1. This report is about the value-for-money achieved from District Health Board (DHB) 
spending.  It addresses the following questions: 

 
• What have been the increases in DHB expenditure and outputs in recent years? 
• Into which areas has additional expenditure gone? How much has gone into 

increased prices and how much into additional input in these areas? 
• What conclusions can be drawn about value-for-money – including changes in 

effectiveness, efficiency and productivity? 
• What should be the next steps – both to increase understanding of value-for-

money and drivers, and to improve DHB performance in this area? 
 
2. Treasury has noted in previous reports that DHB productivity appears to be static or 

declining.  The joint Ministry of Health and Treasury Report 2006/07 Roll-Out of the 
Health Funding Package noted that Treasury was proposing to lead some analysis of 
this issue.  Productivity is one aspect of value for money. 

Structure of this report 

3. The remainder of this report is in three sections.   
 
4. The first section discusses the importance, concept and measurement of value for 

money, and explains the importance of output measurement in the analysis of 
productivity and efficiency.  It takes stock of data available to enable analysis of value 
for money in the DHB sector. 

 
5. The second section provides an analysis of DHB efficiency and productivity, based on 

the available data. 
 
6. The third section sets out our views on what could be done to improve the 

measurement of value for money and to improve the performance, including 
productivity, of the DHB sector.  

The concept and measurement of value for money  

 
What is value for money and why is it important? 
 
7. Improving value for money from health spending is important for a number of reasons. 

Not only do health services account for 8% of GDP, they are also a key determinant of 
society’s welfare.  Improved value for money is the most obvious way of managing cost 
pressures resulting from new technology and population ageing without having to 
reduce access to services.  Taxpayers are also entitled to value for money from the 
services that they pay for.  

 
8. Achieving value for money in health involves making best use of the resources 

available for the provision of health services. More specifically, for DHBs, this means 
that: 
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• DHBs do things (e.g. produce outputs in the right quantity and mix) which 

maximise overall health gain from health care for their populations, within the 
resources available to them;  

 
• DHBs use their inputs (e.g. staff and other assets) in a way which maximises 

outputs; and 
 
• DHBs pay no more than necessary for their inputs (e.g. staff and supplies) within 

the context of wider government objectives, such as employment policy. 
 
9. Figure 1 shows the components of value for money and the relationships between 

expenditure, inputs, outputs and outcomes. This is the framework used for our 
analysis. 

 
Figure 1: relationships between expenditure, inputs, outputs and outcomes 
 
 

 
 
 
10. Expenditure purchases inputs; the volume of inputs being purchased for a given level 

of expenditure is determined by the price of the inputs.  Economy is about acquiring 
inputs of the necessary quality at the lowest price.  Additional expenditure may go into 
increased prices rather than increased inputs – implying a reduction in economy. 

 
11. Inputs produce outputs.  Productivity (the ratio of outputs to inputs) is concerned with 

producing the maximum output for any given set of inputs, or using the minimum inputs 
for the required quantity and quality of service provided. 

 
12. Finally, outputs produce outcomes.  Effectiveness is about the extent to which outputs 

create the outcomes desired.  
 
13. Efficiency is another aspect of value for money which is often discussed. Within this 

report we use the term efficiency to refer to the ratio of outputs to expenditure i.e. 
encompassing both productivity and economy.  
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Measurement of value for money 
 
14. Before action can be taken to improve value-for-money it is important to measure it. 

The Ministry of Health does collate information on some aspects of DHB efficiency, 
primarily relating to hospitals, such as length of stay and day case rate.  There are 
numerous Ministry of Health data collections and systems for monitoring population 
health status and outcomes, such as life expectancy, which are attributable to a 
number of factors other than health services.  However, the Ministry does not have 
agreed and comprehensive measures of value for money for the health sector as a 
whole, or for DHBs, and value for money is not routinely monitored.   

 
15. Ideally, an analysis of value for money would compare changes in patients’ health as a 

result of health services, to inputs and expenditure – in the most important service 
areas.  Measuring improvements in patients’ health status is not at all easy.  Health 
status of the population is affected by many factors other than health services – so 
changes in health status, whilst an important indicator, is not a good measure of what 
health services achieve.  The time lag that can often exist between improvements in 
the quantity and quality of outputs and the better outcomes they achieve is another 
complicating factor.  

 
16. Measurement of outputs – what health services do rather than what they achieve – is 

somewhat easier and enables the analysis of efficiency and productivity.  The ideal 
output measure reflects not just the volume of activity but the incremental contribution 
that the activity makes to health welfare. This suggests that outputs should measure 
the incremental impact on outcomes arising from the activities of DHBs i.e. the health 
outputs.   This is the way in which quality can in theory be incorporated: a higher quality 
activity would have a higher weight applied to it. 

 
Measurement of output 
 
17. The crudest approach to estimating output is to assume that the volume of output is 

equal to the volume of input.  Inputs are either counted directly (e.g. the number of 
employees) or indirectly by deflating expenditure.  The “output = input” assumption is 
common practice in many countries – and implicitly assumes that productivity is 
constant.  A much better approach which many countries are striving to move towards, 
partly to improve their National Accounts, is to use direct measures of outputs. In the 
UK, a review of public sector output and productivity measurement, led by Sir Tony 
Atkinson, is aiming to do this across the major public services.  

 
18. There are a variety of ways of measuring outputs directly.  The most basic is a 

weighted count of the main activities in different groups (such as hospital treatments by 
diagnosis related group, outpatient attendances, prescriptions dispensed).  The 
weights applied to the count of activity in each group should ideally reflect the value of 
the activity’s incremental contribution to outcomes; in the absence of price information, 
cost (in a base year) is a proxy for this.  An output measure like this is a measure of 
cost-weighted activity.   

 
19. The level of aggregation of activities into groups affects the quality of the output 

measure.  Counting all hospital treatments in the same group and assigning them the 
same weight is problematical in that all treatments contribute the same regardless of 
their complexity or cost; changes in mix over time towards more complex and 
expensive treatments would not show up as increased output. The greater the level of 
disaggregation of activities into groups the better – because this is better at detecting 
shifts between different activities. 

 
20. To measure DHB output in this way, two sets of data are needed: the volume of activity 

in each service area disaggregated as far as possible into types of output; and the cost 
of each type of activity in a base year. 
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21. This is by no means straightforward and many countries are struggling to get 

appropriate activity and cost data across their whole range of health services.  Even 
still, there are various shortcomings of this approach to measuring outputs: 

 
• activities count towards output regardless of the contribution they make to health 

outcomes.  So a hospital treatment which is unsuccessful and results in a 
readmission is counted.   

 
• improvement in technique such that a lower cost treatment (e.g. day surgery) can 

assure the same or better outcome as a more expensive treatment may result in 
a reduction of measured output – although the contribution to outcomes and 
hence value is improved.   

 
• quality improvements are only taken into account to the extent that they are 

associated with a group of activities with higher costs. 
 

22. There is no simple way of overcoming these shortcomings and no country has 
successfully overcome them although some countries, such as England, are trying to.  
One method that is currently being considered is to: 

 
• take as the unit of measurement the whole course of treatment of a patient rather  

than the activities performed;  
 
• group the units of measurement by diagnosis; and 
 
• adjust treatments for quality factors. 

 
23. Because of the complexity of this we have, in this report, focused on constructing an 

output measure based on a cost weighting of activities. This report attempts to draw 
conclusions about productivity and efficiency, based around the analysis of 
expenditure, inputs and outputs, using data currently available.  

 
What data is centrally available for the analysis of DHB value for money? 
 
24. An analysis of DHB-wide value for money requires: 
 

• Information on expenditure, inputs and outputs covering as wide a range of DHB 
activities as possible for the years in question. 

 
• Good alignment between the areas of activity covered by expenditure, input and 

output information – so that it is known what quantity of inputs expenditure 
purschases, and what outputs these inputs produce. 

 
25. We have looked at data that is centrally and routinely available on DHB outputs.  
 
26. DHB providers (i.e. hospitals) produce around 60% of DHB output by expenditure.  

Medical and surgical inpatient and daycase output volumes (cost weighted discharges) 
are routinely and centrally collected; these cover between 35% and 45% of total 
hospital output.  But there is no centrally available time series data on rehabilitation, 
maternity, minor procedures and outpatient activity.  Although mental health activity is 
collected and recorded by the Mental Health Information National Collection system an 
appropriate output measure needs to be defined – on the basis of meaningful activity 
measures and appropriate cost-weights. 

 
27. 40% of DHB expenditure is on services provided by non-DHB providers, e.g. 

Disability Support Services (DSS) and Primary Health Care services and community 
mental health services.  There are various monitoring systems for different services 
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which provide some activity and cost data for some of these services – but work is 
needed to turn these into reliable output measures (e.g. deciding on which activities are 
the best proxies for output; weighting activities by cost).  In some areas, such as 
Primary Health Care, this is happening.  There are some areas, such as DSS, where 
there appear to be gaps in the activity and cost data collected centrally. 

 
28. This is the situation with respect to routinely and centrally available data.  The Ministry 

of Health have recently undertaken a one-off exercise to collect outpatient data from 
DHBs for 2002/03 and 2003/04.  However we have not been able to make use of this in 
our analysis.  Firstly, two years’ data is not sufficient to enable a meaningful time series 
analysis to be done.  Secondly, the outpatient data collection is of counts of different 
types of events, such as the number of emergency department events and the number 
of chemotherapy treatments.  To incorporate these into a meaningful aggregate output 
measure these counts need to be weighted on the basis of their cost; simply adding 
them is like adding apples and pears.  The Ministry of Health does not currently have 
cost weights for these events.   

 
29. In the light of this, an analysis of DHB-provider (i.e. hospital) value for money, based on 

numbers of cost-weighted discharges, looks most promising – and would give us a 
picture of 20-25% of total DHB expenditure and 35-45% of hospital expenditure.  
However even this is not as straightforward as it seems. Expenditure data is not 
disaggregated in a way which makes it possible to know what expenditure is 
associated with that portion of activity which is measured.  Although this means that the 
analysis of value for money is incomplete and does not allow definite conclusions to be 
drawn it is the best that can be done with currently centrally available data.  

 
30. There are also some problems with reliable input data for DHB providers.  Full time 

equivalent numbers of staff are not counted by DHBs on a consistent basis – either 
between DHBs or between different years.  Data on the volume of other inputs, such as 
clinical supplies, does not exist.  The normal way of deriving a measure of input volume 
is to apply a price deflator to the expenditure on the input.  Price deflators do not 
currently exist for hospital inputs other than staff. 

 
31. Although there are clearly data problems, an analysis of hospital value for money is still 

valuable.  Hospitals are an important part of the health system: expenditure on them 
represents around 60% of DHB health expenditure and they are a part of the system 
where it is hardest to control costs.  Our experience is that most DHB overspending 
has its origin in hospitals. 

 
32. The thrust of Government policy, such as the Primary Health Care Strategy, is to avoid 

inappropriate or preventable hospital admission.  Our focus on hospital productivity is 
not inconsistent with this: our interest is in ensuring that costs are minimised for a given 
throughput, not in inappropriately increasing hospital throughput.   

Analysis of DHB hospital value for money  

Hospital output and expenditure 
 
33. The analysis of value for money begins with an analysis of changes in hospital outputs 

and expenditure. 
 
34. As discussed previously, cost weighted discharges (CWDs) are the standard way of 

measuring inpatient and daycase output.  Further information on cost weighted 
discharges and their use and limitations as an output measure is provided at Annex 1. 
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35. Figure 2 shows how real1 and nominal expenditure, and output, as measured by raw 
volumes (a simple count) and CWDs2 has increased since 1995/96.   As can be seen, 
the main period of growth in cost-weighted discharges was 1997/98-2000/01. 

 
Figure 2: Hospital expenditure and output, by year 
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36. Figure 3 shows the real cost per CWD over the same period. This shows that since 

2000/01 real cost per CWD has risen, reversing the trend of the preceding 3 years.  
Periods of increased cost per CWD appear to coincide with periods with low activity 
growth.  

 

                                                 
1 Expenditure has been deflated by CPI.  
2 CWD data generated from NZHIS. Data for 2003/04 is extrapolated out given the percentage increase indicated 
in the unaudited year-end returns from DHBs. 
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Figure 3:  Total provider and governance expenditure per cost-weighted discharge, by year 
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37. Increases in cost per CWD can occur as a result of: 
 

• Changes in price, i.e. cost per input (e.g. cost per nurse) 
 
• Changes in productivity, i.e. CWDs per unit of input (e.g. discharges per nurse). 

 
38. The analysis in the following sections explores the reasons for increases in cost per 

CWD, starting with an analysis of where cost growth has occurred.  
 

Where has expenditure growth occurred? 
 
39. Figure 4 shows the sources of increased hospital expenditure between 2000/013 and 

2003/04 and the growth of spending over this period by category.  

                                                 
3 We have not been able to obtain consistent information on the breakdown of hospital spending before 2000/01.  
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Figure 4: Where has additional spending gone? 
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40. About 80% of the increase of expenditure has gone into two areas: clinical supplies 

and personnel costs. 
 
41. The growth in clinical supplies costs has been higher than the growth in total spending. 

This growth is likely to have been fuelled by the adoption and spread of new 
technologies e.g. those which enable treatment of previously untreatable conditions. 
But because price indices for clinical supplies are not routinely available it is not 
possible to know how much of the additional expenditure has gone into increased 
prices and how much has gone into increased input volumes.  This makes further 
analysis of efficiency and productivity in this area difficult. 

 
42. Though personnel costs have consumed about 60% of the growth in expenditure, this 

simply reflects the share of base spending; the growth in personnel costs has been 
similar to overall cost growth. 

 
43. Nurse and doctor costs make up just over 60% of total personnel costs. Figure 5 shows 

that around 50% of the increased expenditure on doctors has gone into higher 
earnings; for nurses the figure is around 46%. Over the three year period, nominal 
costs per FTE have increased by around 14% for doctors and 9% for nurses.  We are 
aware, however, of some problems in the classification and counting of FTE numbers. 
These numbers are therefore only an approximation. 
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Figure 5: Increase in costs over period 2000/01-03/04 by staff group 
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44. In conclusion, most of the spending growth has gone into personnel; and most of the 

spending growth on doctors and nurses has gone into higher costs per FTE (e.g. 
earnings), rather than additional numbers of staff.   

 
45. Has the increase in earnings-related costs been accompanied by an increase in 

productivity? This issue is considered in the following section. 
 
Productivity 
 
46. Over the period 2000/01 – 2003/04, CWDs per FTE have fallen by, on average 2.7%, 

p.a. for doctors and 1.8% pa for nurses4 – indicating that measured productivity of 
these staff groups has declined.  Comparison between 2004/05 and 2003/04 DHB 
plans indicate that productivity is set to decline further.  Although a decline in 
productivity is one conclusion, it is also possible that doctor and nurse resources have 
been shifted into areas not covered by our output measure, such as outpatients and 
mental health. 

 
47. Because of the absence of information on the volume of other inputs it is not possible 

to do further analysis of productivity.  We therefore turn our attention to other indicators 
of efficiency. 

 
Other indicators of efficiency  
 
48. Staff productivity and earnings related costs are two indicators of efficiency.  Other 

indicators in the hospital sector include: 
 

• length of stay:  each patient day consumes nursing time and other resources.  
Other things being equal, reducing length of stay reduces total patient days and 
the need for nursing care.   

• daycase rate: increasing the proportion of operations that are done without the 
need for an overnight stay reduces the need for nursing care. 

• nursing hours per patient day. 

                                                 
4 2003/04 volume changes estimated from unaudited DHB year end returns. 
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49. The following analysis focuses on two measures which are available from centrally 

collected data: length of stay and daycase rate. 
 
Length of stay 
 
50. Figure 6 shows average length of stay over the period 1988/89 – 2002/03.   Length of 

stay has been on a decreasing trend – although the rate of decrease has largely 
plateaued since the 1998/99s.  Decreasing length of stay was a major source of 
efficiency gain up to the early 1990s and the opportunities for further gains may be 
running out as technical minimum limits are approached.  In this case other sources of 
efficiency gain may will need to be identified and exploited. 

 
51. This analysis does not adjust for casemix – and it could be that increasing complexity 

of casemix has pushed up length of stay. However, data from the Ministry of Health 
suggests that case complexity has remained fairly constant over the last few years.    

 
Figure 6: average inpatient length of stay, 1988/89-2002/03, by year – not adjusted for case-mix 
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Source: Treasury analysis of NMDS data 
 
52. Figure 7 shows average length of stay by DHB, with an adjustment for casemix, in an 

attempt to make the comparison like-for-like. The variation in average length of stay 
between DHBs suggests that there may be scope for efficiency improvement in those 
DHBs with relatively long length of stay.  

 
53. This figure is based on the Ministry of Health’s own benchmarking data (the Hospital 

Benchmarking Indicators), though the Ministry has raised questions about whether 
these comparisons properly take account of differences in service and case-mix. 
However, comparisons at all levels of disaggregation (right down to procedure level) 
show similar variations between DHBs.   
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Figure 7: Inpatient average length of stay for year to end March 2004, by DHB – casemix adjusted 
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Source: Balanced Scorecard data for quarter ending 31st March 2004 
 
Daycase rate 
 
54. Figure 8 shows that the daycase rate has also flattened recently. 
 
55. Figure 9 shows the actual day case rate less the expected rate for each DHB.5  There 

appears to be scope for efficiency improvement in those DHBs where the actual minus 
expected rate is negative i.e. those DHBs at the bottom end of the chart such as 
Capital and Coast.  

 
 

                                                 
5 The expected rate for a DHB is the rate were the NZ rate applied to case mix for that DHB. 
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Figure 8: Surgical daycases as percentage of all surgery, by year 
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Source: NZHIS 

 
 

Figure 9: Actual daycase rate less expected rate, by DHB for quarter ending March 2004 
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Source: Balanced Scorecard for quarter ending 31st March 2004 

 
Conclusion 
 
56. The trends in discharges per nurse and per doctor suggest that productivity has 

declined.  At the same time, length of stay continues to decline slightly, although it 
appears that it may be plateauing. The logical conclusion of both decreasing 
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discharges per nurse and roughly constant length of stay is that nursing hours per 
patient day have increased.  Although this could indicate reduced nurse productivity it 
may also be a consequence of improved quality and associated with better patient 
health outcomes. 

 
Conclusions about DHB hospital productivity and efficiency 
 
57. Reduced efficiency and productivity is one explanation for the increases in cost per 

cost weighted discharge and reductions in cost weighted discharge per nurse and per 
doctor. But there are other possible explanations: 

 
• Data issues. There are some technical issues about the use of cost weighted 

discharges, which are included in the discussion at Annex 1.  As already 
discussed, data on staff numbers may also be unreliable.  It is also unclear 
whether improved data would increase or decrease our estimates of productivity 
and efficiency. 

 
• Hospital activity not included in our output measure, for instance outpatient 

attendances, may have grown more rapidly than measured activity. This 
explanation is discussed further below 

 
• Outcomes may have improved more than outputs.  Additional resources allocated 

to outputs may have increased quality, patient satisfaction and outcomes from 
hospital care.  Relating this back to figure 1, effectiveness of the delivered 
outputs may have increased. This is discussed further below.  

 
Hospital activity not included in existing measures 
 
58. As discussed previously, outputs have been measured using cost weighted discharges. 

It has been suggested that activity outside that captured by cost weighted discharges  
has been growing – including primary health care and outpatients.  Increased primary 
care activity should not affect measured hospital productivity because it is not included 
in hospital expenditure – although it may reduce the volume of activity and increase the 
average complexity.  However because outpatient activity is included in expenditure 
data but not activity data, increased outpatient activity would affect productivity. 

 
59. In order for cost per discharge to have remained constant in real terms, unmeasured 

activity would have had to have grown by up to 6.5% p.a. over 2000/01 – 2003/04 
(assuming that measured activity is up to 45% of total hospital activity).    

 
60. The Ministry of Health has recently collected outpatient activity data from DHBs for 

2002/03 and 2003/04.  This data shows that activity in some areas has increased over 
this period (emergency department events have increased by 7%), whilst activity in 
other areas has decreased (total assessments have reduced by 4%).  To get a picture 
about what has happened to aggregate output it is necessary to weight the counts of 
the different activities by cost rather than simply add them.  Because cost-weights are 
not currently available we do not know what has happened in aggregate to volume of 
output. 

 
Improved outcomes 
 
61. This section considers the trends in a small number of outcome indicators; charts 

showing the trends are at Annex 2. Because of this report’s focus on hospitals, we are 
interested in improved outcomes resulting from hospital services.  

 
62. Improved quality is one possible outcome.  A key measure of improved quality is 

reduced hospital mortality following operations.  Between 1998 and 2000, 30 day 
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mortality rates following Acute Myocardial Infarction (AMI) and Coronary Artery Bypass 
Graft (CABG) fell, but they appear to have plateaued since 2000. 

 
63. The Ministry of Health says that some of the additional expenditure has gone into 

quality programmes, including the introduction of quality/risk managers, quality 
committees, clinical boards and governance, certification requirements, credentialing 
systems and the actions set out in the Improving Quality Action Plan.  But we do not 
know how much additional money has gone into these quality improvement 
programmes, what impact these programmes have so far had on the level of quality 
experienced by patients, or how the effectiveness of these programmes is being 
assessed.   

 
64. Other areas into which resources have gone to improve quality include the introduction 

of magnet hospital principles and baby-friendly hospitals.  Claimed benefits of magnet 
hospitals are reduced hospital mortality, shorter lengths of stay and higher patient 
satisfaction. Again it is unclear how much has been spent in these areas and what the 
impacts on patient outcomes have been.  

 
65. Improved patient satisfaction is another outcome indicator.  Since 2001 the 

percentage of patients reporting that they are satisfied or very satisfied with the 
treatment they received has stayed roughly constant. 

 
66. The Ministry of Health also says that resources have been put into enhancing 

participation and trust through changes in governance and DHB Board Elections.  
However the scale of the resources involved (e.g. $2.6M on elections in 2004) probably 
only represents a small fraction of the additional resources which have gone into the 
DHB sector  – and we have no direct evidence about the impact on perceptions of 
participation and trust. 

 
67. Waiting times for emergencies are an indicator of responsiveness, which would not be 

picked up in hospital throughput information.  Again, since 2001, there has been 
relatively little change in these and there is still some way to go to meet the Ministry of 
Health’s emergency waiting time standards.   

 
68. From the indicators considered here, it is not possible to draw any firm conclusions 

about whether or not quality has improved.  Furthermore, this analysis provides a far 
from complete picture: there are clearly many aspects and dimensions of quality which 
we have not captured.  

 
69. If quality is to be included in the measurement of efficiency, more comprehensive 

measurement of the value of quality improvement is needed.  
 
70. In conclusion, whilst the alternative explanations are plausible we do not have sufficient 

evidence to be able to say what part they play.  

Improving value for money and its measurement 

 
Improving productivity measurement 
 
71. The analysis above raises questions about DHB sector productivity.  But it is not 

possible to draw robust conclusions about trends in efficiency and productivity because 
of the current problems with measurement.  Given the importance of productivity, this 
situation needs to be rectified. The Ministry of Health acknowledges this and has a 
number of existing projects or initiatives in place which will improve measurement. A 
list of these, supplied by the Ministry is attached at Annex 3. Most recently it has 
announced that it, in conjunction with the DHBs, is developing data collection systems 
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to reflect the wider activities of DHBs.  These are welcome initiatives but action on a 
number of other fronts is also needed.  

 
72. We suggest that the key aim should be to construct reliable measures of DHB 

sector efficiency and productivity which are routinely tracked and reported on. 
Although comprehensive measures will take time to develop, we think that interim 
measures could be implemented as soon as possible; these can be progressively built 
upon and refined.  To promote transparency and strengthen accountability for 
efficiency and productivity these measures could be included in the SOIs of both the 
Ministry (for national level measurement) and the DHBs (for DHB measurement). 

 
73. To support the development of productivity measures it would be helpful if the Ministry 

of Health could develop and take forward a staged programme of work to establish a 
consistent and reliable set of output, input and expenditure data.  This programme of 
work would bring together into a coherent whole, existing initiatives and additional 
initiatives as necessary to fill the remaining gaps.  In large part this will bring a focus to 
existing data collections (and perhaps enable some to be dropped), rather than require  
new data collections from DHBs.  Key objectives of the programme would be to: 

 
• construct output measures for key hospital services which are currently 

without them.  This requires collecting and recording both volume and base year 
cost data for activities not currently covered by cost weighted discharges (e.g. 
outpatient attendances).   

 
• The Ministry of Health has recently announced that it will start centrally collecting 

and reporting data on a range of services provided by DHBs to outpatients.  We 
welcome this – but this needs to be extended to other major hospital service 
areas and cost weights developed to allow the service volumes to be added to 
together to form an aggregate output index/measure. 

 
• centrally collect and record activity volumes for the main non-hospital 

services and construct output measures for these – for instance, by 
weighting counts of activity by cost.  This will be harder and take more time as 
many clinical activities undertaken by DHBs in other than hospital  settings are 
not captured in any national system e.g. community nursing and allied health 
(physiotherapy, occupational therapy etc.) 

 
• develop robust input measures, in particular for key staff groups (such as 

doctors and nurses) and for clinical supplies.  Developing such measures may 
require, in the first instance, development of cost deflators.  

 
• ensure that the data on which measures of outputs, inputs and expenditure are 

based are robust and fit for purpose i.e. they enable analyses of productivity 
and efficiency over time and between DHBs. The Ministry of Health currently has 
projects to improve the consistency of reported data: the Data Integrity and 
Validation Assessment project and the Common Costing project. 

 
74. Taking forward this programme of work would substantially improve the basis for the 

analysis of productivity and efficiency and will enable New Zealand to catch up with 
those countries which are currently ahead in terms of output and productivity 
measurement.  However there will still leave areas for further development, in particular 
incorporating quality.  A longer term programme of work, building on what has 
been learned internationally should look at incorporating quality into output 
measures. 

 
75. This would help improve the measurement of productivity.  But measurement needs to 

be complemented with strategies for improvement. 
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Improving productivity  
 
76. Although the analysis of DHB hospital efficiency in this report does not tell a complete 

story, there is some evidence that hospital efficiency has deteriorated and that there 
are significant differences in hospital efficiency between DHBs.  It is therefore important 
to examine whether there is more that can be done to improve DHB efficiency.  If there 
is, work on performance improvement should be progressed in parallel with work to 
improve measurement of value for money. 

 
77. Effective systems to manage and improve performance tend to be built on: 
 

• Clear specification of performance expectations e.g. clarity about the key 
results expected (expressed as outcomes where possible) in the most important 
areas – in the form of specific, measurable and timebound goals. For example, a 
5% reduction in hospital acquired infections by the end of next year.  
Performance targets are a widely used tool in this area.  Targets can improve 
health management by clarifying what needs to be done and what resources 
need to be allocated to achieve the targets.  They can also provide a source of 
motivation to improve.   

 
• Performance indicators to provide information about progress against these 

goals – and about other aspects of performance.  This information enables 
managers to manage effectively and facilitates effective accountability.  

 
• Incentives to perform and accountability for performance.   Incentives can 

include financial benefit, increased autonomy or public disclosure of performance 
against target. 

 
• Mechanisms for ensuring that organisations have the capability to perform e.g. 

effective governance, spotting and dealing with poor performance, and identifying 
and encouraging the take-up of best practice. 

 
78. There appear to be opportunities to make greater use of these approaches to improve 

DHB value for money.   
 
Clear specification of performance expectations and indicators to measure progress 
 
79. The DHB sector as a whole and individual DHBs are not set clear expectations in 

relation to productivity or efficiency improvement.  Although the Ministry of 
Health’s SOI identifies efficiency as a key system outcome area there is no specific 
target for improvement, and the indicators of efficiency – length of stay and daycase 
rate – are partial.   We think that the Ministry should be encouraged to include an 
annual productivity target in its SOI for the DHB sector.   Such a target will need to be 
underpinned by robust measurement and productivity indicators as discussed earlier in 
this report. 

 
80. DHBs are currently required to set targets for key performance indicators in their 

annual plans and in their Statements of Intent but there are no indicators of efficiency 
amongst these.  We believe each DHB should be encouraged to report on an efficiency 
indicator and set a target for improvement in its DAP and SOI.  For example, a DHB 
with a comparatively high length of stay may have a target to reduce it by 3% over the 
following year.   

 
Incentives and accountability 
 
81. The Monitoring and Intervention Framework (MIF) for DHBs is used to classify DHBs 

according to their performance.  Well performing DHBs get benefits such as lighter 
monitoring and early revenue payment – and these provide incentives to perform.  
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However the assessment of performance tends to focus on financial performance 
rather than achievement of results, for example, against the targets set out in DHB 
annual plans.  We think that the Ministry’s assessment of performance on which a 
DHB’s position in the MIF is based should be strengthened to better cover these 
aspects.  The basis on which a DHB’s position is determined should also be made 
more transparent.   

 
82. We also think that the Ministry should consider whether there are opportunities for 

strengthening the incentives on DHBs to perform.  There is evidence that public 
disclosure of information on the performance of health service providers can motivate 
improvement. We also think that the Ministry of Health should consider wider 
publication and dissemination of DHB performance – to motivate improvement and to 
enhance accountability of DHBs to the public. 

 
Mechanisms for dealing with capability 
 
83. Benchmarking is an approach to improving capability which can be applied in the DHB 

sector.  It is a process by which organisations compare themselves to others along 
critical dimensions of performance, raise questions about variations in performance, 
identify good practice and take action to improve.  Benchmarking can therefore help a 
DHB understand how its hospitals performance compares to other hospitals (in other 
DHBs or internationally) and what would improve performance.  For example, a DHB 
may find that it has a much longer length of stay than the New Zealand average.  To 
act on this information and to improve its efficiency the DHB would need to “drill down” 
beneath this aggregate measure, looking at length of stay within its own hospitals, 
within different specialties and perhaps even different wards.  This would enable it to 
identify the main areas where there are opportunities for improvement.  It may then 
want to look at how other DHBs achieve lower lengths of stay (e.g. through more 
effective discharge planning and support), and adopt best practice. 

 
84. The Ministry of Health is leading a programme of work to provide comparative 

information about DHB efficiency and to assist with benchmarking.  The first stage of 
the programme has generated comparative efficiency scores for DHBs, but if these 
results are to be used to improve efficiency, DHBs need to know what actions they 
need to take to improve, e.g. through identifying and adopting best practice.  This is the 
role of benchmarking.  DHBs also need incentives to change.  Progress on these 
aspects of the benchmarking project is slow and there is not yet a clear view on how 
benchmarking should be taken forward with DHBs to improve performance.  We 
believe that this work needs to be guided by a clear strategy with timetable and be 
given priority and resourced appropriately. 

 
85. These are our initial thoughts on how performance management could be 

strengthened.  However, the Ministry is best placed to develop proposals within the 
context of a coherent strategy for performance improvement, integrating effective 
monitoring of performance, incentives to improve, and the identification and spread of 
best practice.  

 
86. We have discussed this report and its suggestions for improvement with the Ministry of 

Health.  The Ministry have recently set up a Performance Assessment and 
Management Steering Group, chaired by the Chief Executive, which is to review 
existing performance improvement systems.  The Ministry have also proposed options 
for new work to improve productivity which we are discussing with them. We will report 
back to you on progress in three months’ time. 
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Annex 1: Cost weighted discharges as a measure of hospital output 
 
A cost weighted discharge (CWD) is a numerical measure representing the relative cost of 
treating a patient through to discharge. If a hospital deals with relatively complex cases, 
100,000 raw discharges will equate to more than 100,000 CWDs. 
 
Each patient discharge is coded according to the condition treated and the treatment 
received.  Cost weighted discharges (CWDs) are calculated using a methodology known as 
the weighted equivalent inlier separation (WEIS) method.  This method is based on 
Diagnostic Resource Groups (DRGs). DRGs try to group together diagnoses and procedures 
which use the same quantity of resources. The WEIS method also takes into account length 
of stay as this is also a determinant of resources involved in a discharge.   
 
However the calculation of cost weighted discharges does not currently in New Zealand 
cover some conditions and patients – for example: 
 
• inpatient activity such as rehabilitation, neonates, maternity and mental health; and 
 
• more minor procedures and medical and surgical outpatient activity. 
 
Estimating the cost weight associated with particular conditions using the WEIS involves the 
following steps: 
 
• map each procedure/diagnosis to the appropriate DRG code. (In a minority of cases, 

DRGs are split or combined into new, special codes.) 
• a working group estimates the relative weight of different DRGs at the average length 

of stay for that DRG. New Zealand’s CWDs are based on a set calculated in Australia, 
amended for New Zealand. 

• for each DRG, calculate the normal expected range of length of stays. Patients whose 
actual length of stay falls within this range are said to be “inliers” – they have a fixed 
weighting, regardless of their actual length of stay. Patients whose length of stay is 
below this range are said to be low outliers; those whose weight is above the range 
are high outliers. Per diem weights are calculated for low and high outliers.  

• the weights are adjusted if a patient has mechanical ventilation, or if the length of stay 
is less than one day.  

 
A number of criticisms can be made of the use of cost weighted discharges to produce a 
measure of output. Cost weights are constructed to reflect the resource input, rather than the 
health gain.  This creates problems where procedures, such as angioplasties which were 
previously performed as inpatients are now more frequently done as daycases.  Because the 
cost weight for daycases is lower, output appears to have decreased, although the same 
health improvement is now being produced more cheaply – a productivity improvement. 
However, there is no evidence to show to what extent this process is happening and what 
effect taking account of it would have on output measurement.  We can also assume that this 
process has been occurring for a number of years, during which measured productivity was 
increasing. There is no evidence that this process is happening faster now than in the past. 
 
The cost-weighted discharge output measure used in this report is based on a single, cost 
weighting methodology (WIES8) produced in 2000/01.  In other words, a single year’s cost 
weights are used for every year of the output series – as in a Laspeyre or Paasche index.   
 
Use of a single year set of cost weights might generate unreliable estimates of output 
change, particularly if cost weights change significantly from year to year.  However, given 
the other output measurement and data issues and the fact that the cost relativities do not 
change substantially between different editions of the WIES methodology, we decided that 
taking a more sophisticated approach would add little for the additional costs involved. 
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Annex 2: Patient outcomes as a result of hospital care 
Hospital mortality rates 

30 day mortality rate following surgery for two procedures, by year
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Emergency triage times 
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Annex 3: List of existing Ministry of Health projects and initiatives related to 
productivity measurement 
 
Taken from a list supplied by the Ministry of Health 
 
Common costing standards, and the introduction of costing systems into DHBs.  Activity 
costing is an important element of effective management and control of costs. 
 
Common counting (National Non-Admitted Patient Collection feasibility study).  If and when 
implemented, the system will increase considerably the range of formally counted outputs. 
 
Full Time Equivalent (FTE) project, which will improve the consistency and accuracy of 
measurement of the quantum of staff resources employed by DHBs.  The new FTE definition 
will enable more reliable trend and comparative DHB analysis. 
 
Indicators of DHB performance (continuous improvement). 
 
Monitoring system rationalisation. 
 
Joint DHB-Ministry productivity and efficiency review of Hawkes Bay DHB. 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
Hon Annette King 
Parliament Buildings 
WELLILNGTON 
 
 
Value for Money in Health – the DHB sector 
 
I attach a copy of a report that my officials have produced on Value for Money in the 
DHB sector.  I understand that Treasury has consulted extensively with the Ministry of 
Health during the drafting of this report and has received valuable comment and input. 
 
In their report, Treasury has attempted a study of trends in the value for money from 
DHB spending over time.  Although they point out that centrally available data does not 
enable robust conclusions to be drawn about large parts of the sector, their analysis 
does raise concerns about declining productivity in DHB hospitals.  Improving hospital 
productivity is an important way of freeing up money for services outside hospital and 
for other priorities. 
 
A key message in the report is that there are big gaps in the current approach to 
productivity measurement and improvement.  This means that we cannot currently be 
confident that the substantial additional resources which have gone into the health 
system have produced the best results for citizens. These gaps must be addressed 
and Treasury makes a number of suggestions for improvement.   
 
I understand that our officials are discussing how to take work forward in this area 
under the auspices of the Performance Assessment and Management Steering Group 
chaired by the Director General.  I look forward to a report back from my officials on 
progress.  
 
I am sending a copy of this letter and the report to Pete Hodgson, as Associate Minister 
of Health.  
 
Yours sincerely 
 
 
 
 
 
Hon Dr Michael Cullen 
Minister of Finance 
 
 


