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ABSTRACT 
As part of the introduction of the New Zealand Public Health and Disabilities Act in 2000, the 

introduction of the Population Based Funding Formula led to a change in the flow of funds for 

transfer patients. Prior to the PBFF, for the years 2000-2003, healthcare events were 

contracted on a fee-for-service basis and thus were borne by the DHB of treatment. From 2003 

onwards, the cost of transfer patients followed the transfer back to their DHB of domicile. This 

study replicates and extends work done by Shin (2013) in assessing the impacts of this change 

in funding flows on the level of transfer and patient health outcomes. I use OLS and logistic 

modelling to empirically assess these effects and draw conclusions as to the effectiveness of 

the policy change and any potential efficiencies that are gained. I find evidence of a focus in 

the probability of transfers after the change in funding, where the overall probability of 

transfer decreases and the probability of transfer to tertiary DHBs increases. Additionally, 

patient outcomes demonstrate a concentration effect whereby after the policy is 

implemented, the pool of transfers is less diluted by low severity patient transfers and thus 

displays poorer health outcomes on average for the transfer group. The concentration of 

health outcomes suggests that the transfer decision is being considered more carefully now 

that costs are aligned to the DHB of domicile. A novel addition to this research is the analysis 

of regional DHB pairs. The analysis of five secondary-to-tertiary transfer flows provides insight 

into the necessity of a decentralised healthcare system in New Zealand and is mostly consistent 

with the analysis at the national level. Overall, the introduction of Inter-District Flow transfer 

funding has increased the efficiency of the transfer mechanism and enabled a more 

streamlined redistribution of funds to tertiary providers. This is an important finding because 

it reinforces the necessity of the transfer mechanism, specialist providers and local provision 

in a healthcare system such as New Zealand’s.  

  



 iii 

ACKNOWLEDGEMENTS 
I would like to thank my supervisors Professor Christoph Schumacher and Dr Matt Roskruge 

for their support through the research process. I have learned continuously, most often 

through challenges and uncertainty, and I thank you for your seemingly endless patience. 

Thank you to my mum for her eye for detail and my dad for his knack for well-timed tea making 

and both for their love and support. Thank you to Nicky and Karen from Auckland and 

Waitemata DHBs for sharing your experiences. To Flynn, Bridget, Jess, Ji-Eun, Kim, Anthony, 

Abby, Yasmine, David and Caitlin, thank you for lending an ear in times of stress. Thank you to 

Dr Brendan Moyle and Dr Liping Zou for your curiosity in my research. A special thank you 

Associate Professor Russell Gregory-Allen for being the shadow supervisor I didn’t know I 

needed.  

  



 iv 

Statistics New Zealand Disclaimer 

The results in this thesis are not official statistics. They have been created for research 

purposes from the Integrated Data Infrastructure (IDI), managed by Statistics New Zealand.  

 

The opinions, findings, recommendations, and conclusions expressed in this thesis are those 

of the author, not Statistics NZ.  

 

Access to the anonymised data used in this study was provided by Statistics NZ under the 

security and confidentiality provisions of the Statistics Act 1975. Only people authorised by the 

Statistics Act 1975 are allowed to see data about a particular person, household, business, or 

organisation, and the results in this thesis have been confidentialised to protect these groups 

from identification and to keep their data safe.  

 

Careful consideration has been given to the privacy, security, and confidentiality issues 

associated with using administrative and survey data in the IDI. Further detail can be found in 

the Privacy impact assessment for the Integrated Data Infrastructure available from 

www.stats.govt.nz.  

  



 v 

TABLE OF CONTENTS 

Abstract ............................................................................................................................. ii 

Acknowledgements .......................................................................................................... iii 

1. Introduction ................................................................................................................... 9 

2. New Zealand Health System Background ..................................................................... 12 

2. 1 Introduction ...................................................................................................................... 12 

2.2 Early Developments and the Quasi-Market Approach ........................................................ 12 

2.3 Current System (2001 onward) ........................................................................................... 13 

2.4 Population Based Funding Formula .................................................................................... 15 

2.5 Inter-District Flow Transfers ............................................................................................... 16 

2. 6 Changes Since the New Zealand Public Health and Disability Act 2000 .............................. 17 

3. Literature Review ......................................................................................................... 19 

3.1 Transfer Process and Decision Making ................................................................................ 20 

3.2 Transfer Effects .................................................................................................................. 23 

3.3 Specialisation ..................................................................................................................... 25 

3.4 Payment Behaviour ............................................................................................................ 27 

3.5 DRG Coarseness ................................................................................................................. 30 

4. Data Description .......................................................................................................... 32 

Complication Comorbidity Level ................................................................................................................. 36 
Ethnicity ...................................................................................................................................................... 36 
Income ........................................................................................................................................................ 37 
Education .................................................................................................................................................... 37 
Regional Pairs .............................................................................................................................................. 38 

5. Methodology ............................................................................................................... 44 

6. National Analysis ......................................................................................................... 50 

6.1 Results ............................................................................................................................... 50 

6.2 Discussion .......................................................................................................................... 53 



 vi 

7. Regional Analysis ......................................................................................................... 56 

7.1 Results ............................................................................................................................... 56 

Transfer ....................................................................................................................................................... 56 
Mortality ..................................................................................................................................................... 57 
Length of Stay ............................................................................................................................................. 58 
30-Day Readmission ................................................................................................................................... 60 
45- and 60-Day Readmission ...................................................................................................................... 61 

7.2 Discussion .......................................................................................................................... 61 

8. Robustness Checks ....................................................................................................... 64 

8.1 Results ............................................................................................................................... 64 

Education Analysis ...................................................................................................................................... 64 
MDC 5 Analysis ........................................................................................................................................... 64 
DRG Analysis ............................................................................................................................................... 65 

8.2 Discussion .......................................................................................................................... 67 

9. Conclusion ................................................................................................................... 69 

10. Limitations, Policy Implications and Further Research ................................................ 71 

References ....................................................................................................................... 73 

Appendix 1: Structure of the New Zealand Health System 2003 ....................................... 79 

Appendix 2: Prioritised Ethnicity ...................................................................................... 80 

Appendix 3: Regional Summary Statistics ........................................................................ 82 

Appendix 4: National and Subsample Readmission .......................................................... 91 

Appendix 5: Regional Readmission Results ...................................................................... 94 

Appendix 6: Robustness Check Results ............................................................................. 96 

Appendix 7: PBFF Funding Allocations ............................................................................ 101 

Index ............................................................................................................................. 102 

 

 

 



 vii 

TABLE OF TABLES 
 

Table 1 List of variables used for empirical analysis ............................................................................................. 34 
Table 2 Description of complexity and comorbidity levels .................................................................................... 36 
Table 3 Qualification Award Category Code categories and separations into dummy variable categories ......... 38 
Table 4 Breakdown of healthcare event statistics by nature of admission .......................................................... 39 
Table 5 Descriptive statistics of variables used in the empirical analysis ............................................................. 41 
Table 6 Frequency and percentage of healthcare events by DHB ........................................................................ 43 
Table 7 Effects of a policy change in transfer funding on Transfer, 30-day Mortality, 30-day Readmission and 

Length of Stay outcomes for the national sample ................................................................................................ 51 
Table 8 Effects of a policy change in transfer funding on 30-, 45- and 60-day Readmission outcomes for the 

national sample .................................................................................................................................................... 53 
Table 9 Effects of a policy change in transfer funding on Transfer outcomes for the regional samples .............. 57 
Table 10 Effects of a policy change in transfer funding on 30-day Mortality outcomes for the regional samples

 .............................................................................................................................................................................. 58 
Table 11 Effects of a policy change in transfer funding on Length of Stay outcomes for the regional samples ... 59 
Table 12 Effects of a policy change in transfer funding on 30-day Readmission outcomes for the regional 

samples ................................................................................................................................................................. 60 
Table 13 Frequency of transfer by MDC during the period of analysis ................................................................. 65 
Table 14 Three highest transfer DRGs by frequency over the period of analysis ................................................. 66 

 

 

TABLE OF FIGURES 
 

Figure 1 District Health Board location boundaries map ..................................................................................... 13 
Figure 2 Map of the North Island of New Zealand depicting the flow of transfer from secondary to tertiary DHBs 

for five regional DHB pairs ................................................................................................................................... 39 
Figure 3 Tree diagram illustrating the samples used and dependent variables analysed in Sections 6-8 ............ 45 

 

  



 8 

  


