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Overview 

• 10am Virtual Health Information Network 
– Introductions 

– VHIN AT/SG 

– Datalab visit JA 

• Morning tea 

• 11.15am Capitalising on Health Data project 
– CVD earthquake VI 

– CVD productivity AM 

– Prediabetes progression AT 

– Cancer prevalence AT 

 



Healthier Lives Projects 

• VHIN core infrastructure, Andrea Teng, June Atkinson, Sheree 
Gibb 

• Capitalising on New Zealand Health Data – using the IDI to 
support Healthier Lives projects 
– Progression of prediabetes to diabetes, Andrea Teng, John 

Oetzel/Maui Hudson(C) 

– Canterbury earthquake and cardiovascular disease admissions, Andrea 
Teng, Tony Blakely, Vivienne Ivory, Simon Kingham, Vicky Cameron (C) 

– The productivity costs of cardiovascular disease, George Disney, Anja 
Mizdrak, Tony Blakely (C) 

– The prevalence of cancer, Naomi Brewer, Cristin Print, Parry Guilford 
(C) 

 

 



 



Timeline 

• HL launched at Ōtākau marae December 2015 
• UOW Datalab official launch July 2016 
• VHIN Facebook launched early 2017, now has 

178 members 
• VHIN website launch early 2017 
• First paper published Lancet Planetary Health in 

September 2017 
• Primary care data loaded to the IDI, January 2018 
• First VHIN Introduction to the IDI course February 

2018 



VIRTUAL HEALTH INFORMATION 
NETWORK 
 
 
Andrea Teng1, June Atkinson1, Sheree Gibb1 
1Department of Public Health, University Of Otago, Wellington 
 



Outline 

• Introducing the VHIN and the IDI 

• Objectives 

• Highlights 

• Looking forward 

 



What is the Virtual Health Information 
Network (VHIN)? 

 

The VHIN is a network of 
researchers, analysts and 
other professionals who 

use administrative health 
data such as the IDI 
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Strengths and limitations of IDI 

Strengths 

• Longitudinal database 

• Whole population (including 
rare outcomes, can identify 
small populations), greater 
power 

• Breadth (eg number of 
agencies) 

• Can bring in your own data 

Limitations 

• Limited historical data 

• Largely admin data 
collected for non-research 
purposes 

• Lack of depth, no detailed 
context or qualitative 
information 

• Limited number of health 
risk factors 

• No primary care data 
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Challenges for robust analysis 

• Capacity & other barriers to data access 

• Data mining & poor problem conceptualisation 

• Over simplification of complex issues 

• Risk profiling & stigmatisation 

• What is not measured & missing data 

• Linkage biases (false positive & negative links) 

• Māori data sovereignty 

• Ethics processes and social license 

 



How is the VHIN led? 

• Joint initiative between: 

– University of Otago (Tony Blakely) 

– University of Auckland (Barry Milne) 

– Massey University (Jeroen Douwes) 

– Ministry of Health (Kendra Telfar) 

• Exec has Māori & StatsNZ representation  

• Research: Catalyst projects, Healthier Lives  

• Core funding 



What is the goal of VHIN? 

 

“The network facilitates sharing and 
collaboration amongst network members in 

order to enhance health research outputs and 
improve health service delivery and health 

outcomes in NZ”  



What is the VHIN within HL? 

• In 2017, the Healthier Lives National Science Challenge 
was the major funder of the VHIN core infrastructure, 
investing in major development of the VHIN with the 
launch of the VHIN website, information guides, and 
training courses 

• The HL NSC challenge has directly contributed to the 
core mission of the VHIN to grow and develop research 
capacity in the IDI in NZ 

• The VHIN is leading on training and documentation for 
IDI users focussed on the health area and more broadly 

• Building on the strengths of a small country and cross-
organisation collaboration 



Healthier Lives VHIN objectives 

• Maintain, foster and contribute to user forum 
discussions; including the VHIN website  

• Maintain publically accessible repositories of metadata 
and analytical code from previous health research in 
the SNZ IDI 

• Give presentations on health research opportunities in 
the IDI, available metadata and code, showcasing VHIN  

• Advise researchers considering new projects using IDI 

• Contribute to applications for ongoing funding of the 
VHIN (i.e. above objectives) 

 



 



Datalab opening 

• Opening of the University of Otago Wellington Datalab by 
the Government Statistician and the Pro-Vice-Chancellor, 
Health Sciences.  

• The Datalab is a secure room allocated by the University of 
Otago, Wellington (UOW) with six computers for approved 
researchers to access Statistics New Zealand’s Integrated 
Data Infrastructure (IDI), including but not exclusive to 
VHIN affiliated researchers.  

• The Datalab has allowed the Capitalising on Health Data 
analysis to be carried out on site, and has opened up access 
to the IDI to other students and researchers as well, 
allowing efficient research and stronger links with other IDI 
researchers at UOW. 



vhin.co.nz 

Guides  
IDI Spine 

Getting started using the IDI  

Income measures in the IDI 

Identifying the NZ resident 
population in the IDI 

Code sharing 

Stata plugin  

Measuring cardiovascular 
events in the IDI  

Ethnicity and the IDI 

Geographical data in the IDI  
 



VHIN Facebook 

 
 
 
 
 
 

• VHIN membership is free 
• Request to join Facebook Group  
• Great for discussions, queries & upcoming events 
•       @vhin_network  
• vhin@otago.ac.nz  

 
 
 
 
 
 
 

mailto:vhin@otago.ac.nz


VHIN code sharing 

• IDI wiki 

• MeetaData 
– for access via RealMe email meetadata@stats.govt.nz  

• Websites: SNZ & vhin.co.nz  
 

 

 

 

 

 

 

mailto:meetadata@stats.govt.nz
http://www.stats.govt.nz/browse_for_stats/snapshots-of-nz/integrated-data-infrastructure/idi-resources/examples-idi-code.aspx
vhin.co.nz






Subsequent VHIN funding 

• VHIN funding 

– UOW strategic funding for capacity building 

– Proposed Ministry of Health, 3 years 

– Health Promotion Agency, 2 x small one-off grants 

• Research funding 



Summary of VHIN highlights 

• Upscaling of the Virtual Health Information Network, 
eg datalab opening, new courses, symposium, blog 
posts, code sharing etc.  

• Advice to StatsNZ & health sector eg IDI expert users 
group, workshops, Health survey review 

• Capacity development, including ‘big data’ 
symposium in Auckland, Hamilton, Dunedin, & 
personal contacts 

• Summer School courses in Wellington and Auckland 
• Subsequent HPA, Otago and MoH funding for VHIN 

activities 

 



What the strengths and weakness for 
the VHIN going forward? 

Strengths 

• Access to SNZ IDI 
administrative and survey 
data 

• VHIN, despite limited 
funding and resourcing, is 
recognized as a sensible first 
port of call for new 
researchers  

• Built collaboratively across 
universities 

 

Weaknesses 
• Gaps in the data 

– Data on biometrics (e.g. BMI), 
primary care clinical data, lab result 
data (as opposed to activity), etc 

– Need to load in data that we have a 
strategic advantage with (e.g. lab 
test results, selected primary care 
data). 

• Human capacity 
– Skills in data management – and 

such people being ready to 
respond to arising work 

– Academics with skills at a high level 
in measurement error, harnessing 
routine data for longitudinal 
analyses, etc 



What are the opportunities for VHIN 
going forward? 

• Establishing a pool of analysts, then charging them out to clients. 
– It is important to have capacity ready to go.  Otago does not have this 

capacity, and neither does the NSC.   
– A cross challenge three-way health challenge pool of data analysts 

could support the research questions requiring IDI analyses that arise 
from implementation research including evaluations of policy. This 
could use the model adopted in the HL NSC where a central core of 
analytical capacity is built up and integrated within other projects – 
but with more staff employed than there are ‘direct’ funds available 
for now, as we know extra work will arise.   

– It can be treated as a business opportunity.  If structured correctly, 
costs should be recouped.  It just needs: 
• Investment up front to establish a core group of analysts 
• And clear rules of how staff time is allocated and charged. 

 



Continued…  

• Building up a variety of short courses, e.g.: 
– For new users of SNZ IDI 
– Advanced methods to use in IDI 

• Collaborating with international experts, to bring 
into NZ more analytical horsepower.  Benefits for; 
– Researchers through skills acquisition and publications 
– Institutions through funding opportunities 
– Policy through more and better information 

• Incorporating clinical and other data in the IDI 
• Methods development in the IDI  

 



CAPITALISING ON HEALTH DATA – 
RESEARCH PROJECTS 



What is the VHIN within HL? 

• The HL NSC funded the Capitalising on New Zealand’s 
health data project to build on the ‘big data’ approach 
to improving health care and health policy.  

• Research questions addressed research questions 
posed by other HL projects and analyses were designed 
in collaboration with the aligned HL NSC projects and 
an assigned Research Champion.  

• These VHIN research projects all used data from the 
IDI, and thus contributed towards building IDI research 
capacity.  



Research highlights 

• Upload of Earthquake Commission Canterbury 
earthquake claims data, scalable 

• Publication in Lancet Planetary Health 

• Presentation to the World Epidemiology 
Congress 

• Upload of primary care HBA1c and BMI data 
to the IDI for prediabetes progression analysis, 
scalable 

• Increasing number of requests for IDI analysis 

 



How has the Capitalising on health 
data projects progressed? 

1. Quantify the productivity cost impacts of a 
CVD diagnosis 

2. Quantify the impact of the Cant. earthquakes 
on CVD hospitalisation 

3. Quantify factors protective against the 
progression of prediabetes to diabetes 

4. Quantify the prevalence of cancer in New 
Zealand  



Challenges 

• Availability of competent analysts to harness 
the SNZ IDI data opportunities 

• We are trying to rectify this, e.g. Otago 
University has funded a Big Data network (led 
by Teng, Davies and Pierse).  

• A lot of analyses in the IDI so far have been 
descriptive and there is a need for further 
methods research to better understand 
coverage and potential linkage biases 

 



PROTECTIVE FACTORS AGAINST THE 
PROGRESSION OF PREDIABETES TO 
DIABETES 
 
 

Andrea Teng1, John Oetzel (HPW team)2, Rawiri Jansen3, 
Tony Blakely1 
1Department of Public Health, University Of Otago, Wellington 
2University of Waikato, Hamilton 
3National Hauora Coalition, Auckland 



HPW research question 

• What is the rate of 
prediabetes progression 
to diabetes in NZ? 

– How does it differ by eth, 
age, time, BMI, 
deprivation? 

 

• What protects against 
progression of 
prediabetes to diabetes?  

– Overall and among Māori 

– Distal and proximal factors 

 



Prediabetes 

• HbA1c 41-49 mmol/mol 

• 25% of NZ population 

• Progress to diabetes 5-10% 
pa, 70% lifetime risk 
internationally 

• Independent increased risk 
CVD & mortality 

• No clinical management 
pathway in NZ 

 

Coppell, K. J., Mann, J. I., Williams, S. M., Jo, E., Drury, P. L., Miller, J., & Parnell, W. R. (2013). Prevalence of diagnosed and undiagnosed 
diabetes and prediabetes in New Zealand: Findings from the 2008/09 Adult Nutrition Survey. New Zealand Medical Journal, 126(1370). 
Retrieved from http://journal.nzma.org.nz/journal/126-1370/5555/content.pdf 

http://journal.nzma.org.nz/journal/126-1370/5555/content.pdf
http://journal.nzma.org.nz/journal/126-1370/5555/content.pdf
http://journal.nzma.org.nz/journal/126-1370/5555/content.pdf


Background 

• Increasing obesity & diabetes in NZ  

• Stark ethnic inequalities 

• The rate of prediabetes progression to 
diabetes is unknown in NZ & by ethnicity 

• Individual determinants are often studied but 
less on the social determinants of diabetes 



Cardiovascular risk assessment 

• 90% coverage nationally 

 



Methods 

Linked by NHI 

Glycated haemoglobin & BMI 

PHO enrolled pop. 
Metformin treatment 
Antidepressants 
Last GP visit 
Chronic conditions table 
Diabetes in pregnancy 
 

Age, sex, ethnicity 
Residential tables 
Census for SEP 
IRD income 



Protective factors? 

Proximal 

• Saw GP in last 6mo or 1yr 

• BMI 

• Antidepressant treatment 

• Metformin treatment 

• Comorbid conditions 

• Smoking 

 

Distal 

• Deprivation index 

• Personal/household income 

• Tertiary educated 

• Te Reo speaker 

• Home owner 

• Employed 

• Uncrowded house 

• Stable address 

 



Potential confounders 

• Sex (stratified) 

• Ethnicity (stratified) 

• Age at diagnosis (limited to 25+yo) 

• Year of diagnosis 

• Region/District Health Board 



Survival analysis 

• Population was anyone newly diagnosed prediabetes, who 
had a subsequent HbA1c test result 

• If previously had diabetes (recorded by the VDR or PHO 
HbA1c test) or if they were pregnant at the time of the test 
they were excluded 

• Censored at the time of most recent HbA1c result 
• Survival analysis to get the incidence rate of diabetes per 

person year 
• Cox regression to examine diabetes progression by each  

protective factor & adjust for age & other confounding 
 



Strengths and Limitations 

• Collaborative approach 

• Primary care data to NHI 
link was almost 100%  

• Existing VHIN code for data 
management & identifying  
census variables 

• Multiple distal and proximal 
factors examined incl: 
• Antidepressant use 

• Te Reo  

• Transiency 

• BMI 

 

 

 

• Limited power 

• Transiency increases loss to 
follow-up 

• Potential selection biases 

• Missing data on some 
variables eg, census, BMI 

• No data on BP, lipids, 
exercise, nutrition info 

• Generalisability, this is a 
relatively deprived 
population 

 



Learnings 

• Strength of study question coming from HPW & 
Te Kohao, & capacity development 

• Getting data into the IDI took more than a year  
– New application process, MOU signed two parties, 

patient consent, trust in data sharing 

• VHIN resources were helpful 
• Data management time 

https://diabetesauckland.org.nz/pre-diabetes/


CANCER PREVALENCE 
 Naomi Brewer1, June Atkinson1, Andrea Teng1, Parry 
Guilford2, Cristin Print3, Tony Blakely1 
1Department of Public Health, University Of Otago, Wellington 
2Department of Biochemistry, University Of Otago, Dunedin 
3Faculty of Medical and Health Sciences, The University of Auckland 



Cancer Prevalence in NZ 
• How many people alive in NZ at 30 June 2013 have been 

diagnosed with cancer?  
• How many had their diagnosis within the last 1 year or 5 

years? 
• What was the prevalence of cancer by age group, sex, 

ethnicity, deprivation, urban/rural residency, education, DHB 
and Cancer Network? 

• What were the cause specific cancer prevalences? 
 



Background 

• Developed in collaboration with Parry Guilford & Cristin Print 
• Estimating prevalence by time since diagnosis informs required resources 
• NZ is included in the International Agency for Research on Cancer 

(IARC)/World Health Organization (WHO) GLOBOCAN project estimating 
global prevalence of cancer.  
– based on projections 
– limited to persons ≥15 years of age 
– do not stratify by ethnicity 

 



Methods 

• National cancer registry & census data in the IDI  

• Using StatsNZ Estimated Resident Population at 30 June 2013 

• Total cancer prevalence (first cancer) and cause-specific 

• All ages  

• Cancer Registry data available for 1 Jan 1995 to 31 Dec 2014, 
ie maximum time since diagnosis is 18.5 years 
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Preliminary results 

• ICD-10 (C00-96) cancer diagnoses 

• 140,619 people still alive and who were diagnosed with 
cancer in NZ between 01/01/1995 and 30/6/2013 

• Mean age of 66 years 

• Prevalence by age; 

 

 

 



Ca prevalence by age in NZ 
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Crude & age-standardised cancer 
prevalence 

 

 

 

Image taken from: 

http://childcancernetwork.org.nz/other-cancer-

networks/ 
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Standardised prevalence by SEP 
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Cancer prevalence by ethnicity in NZ 
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Strengths and Limitations 

Strengths include: 

• National data for NZ Cancer 
Registry, Estimated Resident 
Population & Census 

• Collaborative approach 

• Disaggregation, e.g. by 
ethnicity 

• Will allow for comparison with 
modelled estimates (e.g. 
GLOBOCAN) 

 

 

 

Limitations include: 

• Does not include people 
diagnosed prior to 1995 

• Does not include residents 
diagnosed with cancer 
overseas 

• Relies on the IDI Estimated 
Resident Population 

• Probabilistic linkage of cancer 
& census data to IDI spine, 
false positives and negatives 
may differ by age and ethnicity 
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https://healthierlives.co.nz/
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Trends in obesity by ethnicity 
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NZ diabetes prevalence 

2006 2015 



Trends in diabetes mortality  

https://nzcms-ct-data-explorer.shinyapps.io/version8/


Distal and proximal factors 



Management of prediabetes 

• Lifestyle interventions make a difference 

• Metformin (46-49mmol/mol) 

• Cardiovascular risk assessment (CVRA) 

• Opportunistic screening 


