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This report details the activities undertaken by the GeoHealth Laboratory between July 2013 
and June 2014
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2. *HR+HDOWK�5HVHDUFK�/DERUDWRU\�,QIUDVWUXFWXUH 

The structure of the Laboratory is explained under the following five sub-headings:  

 Funding 

 Personnel 

 Facilities 

 Equipment 

 Management 

 

2.1 Funding 
The Laboratory has two principal funding streams, one directly provided by the Ministry of 
Health and the other indirectly provided by the Department of Geography at the University of 
Canterbury.  

 

Ministry of Health (direct funding) 

Prior funding from the Ministry of Health was 
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Table 1. GeoHealth Research Laboratory Personnel 2013-2014 

2.4 Equipment 
The GeoHealth Laboratory has been refurbished to provide desk space and computer 
terminals for up to eight people. At present there are eight networked PCs, most with 24 inch 
screens. There is also a dedicated GeoHealth network drive for the storage of the 
geodatabase and other health-related data files which are regularly archived. 

Each PC has ArcGIS software, a number of statistical applications (SPSS, R) as well as 
standard PC word processing and numerical software tools. These applications are updated 
and maintained through University of Canterbury site licenses. Technical support is provided 
by GIS specialists and management within the Department of Geography, and University of 
Canterbury central IT services. 

 

2.5 Management 
The directorship and management of the Laboratory is undertaken primarily by Prof Simon 
Kingham and Dr Malcolm Campbell of the Department of Geography; who are responsible 
for the work activities of the Laboratory. Additional research guidance and support is 
provided by Prof Jamie Pearce. Oversight and governance are provided by Denise Hutana 
and Jackie Fawcett at the Ministry of Health who, along with the Directors, are responsible 
for generating and agreeing the Laboratory work programme.  

Post Location Name 

Directors Dept of Geog 

Dept of Geog 

Prof Simon Kingham 

Dr Malcolm Campbell 

International Advisor Uni of Edinburgh Prof Jamie Pearce 

Postdoctoral Research 
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3. :RUN�3ODQ�&RUH�$FWLYLW\��5HVHDUFK 

The Laboratory work plan is centred on three core activities: research, scholarships, and 
training. As these three programmes form the bulk of the Laboratory work, they are outlined 
in detail in the separate sections that follow.  

 

3.1. Introduction 
An integral component of the GeoHealth Laboratory’s strategic aims is to undertake ground 
breaking and policy-relevant research in the area of health, spatial analysis techniques, and 
health services. Key drivers of our research have been the New Zealand Health Strategy 
and the HDI work plan. Attention to these drivers has assisted us in developing policy-
relevant research projects which are of key strategic importance to the Ministry of Health. 
Our approach has been to develop projects which are not only of particular policy relevance, 
but also lend themselves to high quality research in line with the Department of Geography’s 
research strategy, and are relevant to contemporary scholarship in health geography. A 
number of academic and research staff have been heavily involved in developing and 
undertaking these projects.  

Following on from the progress made in the first seven years, we have continued to 
undertake joint and individual projects. Some of the projects are ongoing from previous 
years, whilst others are new, just commencing, or in the pipeline. The projects have been 
funded from a range of sources, published in high quality journals and employed a number 
of different researchers. Some of the projects have been funded directly with core 
GeoHealth Laboratory funding and others from other external sources through opportunities 
which have arisen due to the rising profile of the Laboratory. In this section, we list 
publications from Laboratory staff, students, and affiliated academic staff. We also provide a 
brief synopsis of the GeoHealth staff’s key projects undertaken during the past year and 
plans for 2014/2015. 

Research projects have continued to utilise existing Ministry of Health data sources such as 
the New Zealand Health Surveys, mortality, cancer registration, hospital 
admissions/discharge data collections, and other administrative data sets. For example, 
regression modelling techniques have allowed us to explore the relationships between 
individual health status and behaviours from routine surveys (such as BMI, diet, physical 
activity), and neighbourhood level contextual measures affecting obesity.  

 

3.2. Publications 2013-14 
2013 

Bowie C, Beere P, Griffin E, Campbell M, Kingham S, 2013. Variation in health and social equity in 
the spaces where we live: A review of previous literature from the GeoHealth Laboratory. New 
Zealand Sociology Journal  28,3, 164-191. 

Campbell, M.H. and Ballas, D. 2013. A spatial microsimulation approach to economic policy analysis 
in Scotland. Regional Science Policy & Practice 5, 3, 263-288. http://dx.doi.org/10.1111/rsp3.12009 

Campbell M, Ballas D, Dorling D, Mitchell R, 2013. Mortality inequalities: Scotland versus England 
and Wales. Health and Place 23, 179-186. http://dx.doi.org/10.o 215.
[(<j 143.

ET
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1 0 0 1 242.33 412.87 Tm

[(st)-n ).87 174.86 Tm
70 1 349.87 174.8ET



http://dx.doi.org/10.1111/rsp3.12009
http://dx.doi.org/10.1016/j.healthplace.2013.06.004
http://dx.doi.org/10.1016/j.puhe.2013.08.016
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Kingham S, Longley I, Salmond J, Pattinson W, Shrestha K, 2013. Variations in exposure to traffic 
pollution while travelling by different modes in a low density, less congested city. Environmental 

Pollution 181, 211-218. http://dx.doi.org/10.1016/j.envpol.2013.06.030 

Kingham S, Pattinson W, Pearson AL, Longley I, Campbell M, Apparicio P, 2013. The use of a land 
use regression model to predict NO2 air pollution in two small areas of Auckland. Air Quality and 
Climate Change 47, 3, 40-44.  

Longley I, Kingham S, Dirks K, Somervell E, Pattinson W, Elangasinghe A, 2013. Detailed 
observations and validated modelling of the impact of traffic on the air quality of roadside 
communities. New Zealand Transport Agency, pp203. 

Pearson AL, Pearce J, Kingham S, 2013. Deprived yet healthy: Neighbourhood-level resilience in 
New Zealand. Social Science and Medicine, 91, 238-245. 

http://dx.doi.org/10.1016/j.socscimed.2012.09.046 

Pearson AL, Griffin E, Davies A, Kingham S, 2013. An ecological study of the relationship between 
socioeconomic isolation and mental health in the most deprived areas in Auckland, New 
Zealand. Health and Place, 19, 159-166. http://dx.doi.org/10.1016/j.healthplace.2012.10.012 

Pearson A, Kingham S, Mitchell P, Apparicio P, 2013. Exploring hotspots of pneumococcal 
pneumonia and potential impacts of ejecta dust exposure following the Christchurch 
earthquakes. Spatial and Spatio-temporal Epidemiology, 7, 1-9. dx.doi.org/10.1016/j.sste.2013.08.001 

Richardson EA, Pearce J, Mitchell R, Kingham S, 2013. Role of physical activity in the relationship 
between urban green space and health. Public Health, 127, 4, 318-324. 

 dx.doi.org/10.1016/j.puhe.2013.01.004 

Salmond

http://dx.doi.org/10.1016/j.envpol.2013.06.030
http://dx.doi.org/10.1016/j.socscimed.2012.09.046
http://dx.doi.org/10.1016/j.healthplace.2012.10.012
http://dx.doi.org/10.1016/j.sste.2013.08.001
http://dx.doi.org/10.1016/j.puhe.2013.01.004
http://dx.doi.org/10.1016/j.scitotenv.2012.10.101
http://dx.doi.org/10.1111/1753-6405.12162
http://dx.doi.org/10.1111/1753-6405.12222
http://dx.doi.org/10.1080/09613218.2014.850603
http://dx.doi.org/10.1371/journal.pone.0089775
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3.3. Projects 2013-2014 
COMPLETED 

1. Exploring historical trends in Trans-Tasman mortality differentials 

This study focused on the determinants of health and mortality inequalities in New Zealand 
and Australia have been subjected to research, with the influence of a range of socio-
economic and demographic influences (deprivation, social class, ethnicity) receiving notable 
attention. Both countries are considered privileged, positioned amongst the world leaders in 
rankings of mortality and life expectancy. This paper reported on observed rates of mortality 
and views how the countries have fared over time with respect to one another.  The age-
standardised rates were visualised using the Lexis mapping software program, showing the 
relative differences between the countries over time whilst simultaneously highlighting age, 
period and cohort effects. Relative to Australia, New Zealand had advantageous rates of 
mortality across almost all age groups between the years 1948 and 1980 (approximately). 
For both sexes, a reversal of fortunes in New Zealand has followed relative to Australia. For 
example, for younger males in New Zealand, the reversal is apparent. Over the period 
observed, males aged 10-20 in New Zealand have moved from an advantageous position of 
having a mortality rate 20% lower than Australia to a relative position of 50% higher. The 
social and economic forces in both New Zealand and Australia, which may have driven the 
divergence, require further scrutiny. It could be argued that one key element changing 
relative mortality fortunes are processes of selective migration, and the large-scale 
population movements between the two countries. These findings have important 
implications for policy formation and service planning, if the inequality in mortality is to be 
addressed. 
 

2. Suicide and unemployment 

This study explored whether male and female suicide rates are associated with variation in 
unemployment rates at a national level in NZ for the period 1970-2009. Suicide rates by age-
group and sex in the working population (15-64 years) were calculated for the period 1970-
2009. Using historical records of national unemployment for the same period, regression 
analyses were used to examine the effect of both quarterly unemployment rates, percentage 
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study to investigate links between blue space and mental health and provides an insight into 
the mechanisms through which increased natural environments may improve health. Data 
New Zealand Health Survey data was obtained and GIS was used to investigate whether 
area-level exposure to natural environments influenced their psychological stress and levels 
of physical activity. Results from regression analysis indicate that increased distance to 
visible green space (beyond 3km), visible blue space, and a combination of green and blue 
spaces from neighbourhood centroids reduce psychological stress. Some access measures 
to natural environments were found to have positive associations with psychological stress, 
however, increased proximal access to green space was associated with decreased physical 
activity. The findings conclude that the visibility of natural environments appears to have 
stronger associations with stress reduction than access to them. The findings of this paper 
should influence urban development and inform decision and policy making, particularly the 
development and/or relocation of health related facilities. 

 

4. Natural urban environments and their influence on health: the role of private 
greenspace 

The contribution of contextual factors such as greenspace exposure and accessibility 
towards individual health has been subject to an increasing amount of research in the recent 
years. However, significant results elsewhere have not been widely replicated in New 
Zealand. This study looked at the time spent undertaking physical activity and mental health 
symptoms in Auckland, New Zealand, relating it to a range of measures of neighbourhood 
greenspace. Greenspace exposure and accessibility was calculated for each meshblock in 
Auckland City using GIS. Indicators such as accessibility to usable greenspace through 
network distance, the area of all public greenspaces within a Euclidean buffer, the area of all 
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exposure and whose breath concentrations remained elevated despite periods of non-
exposure, chronic exposure to acetonitrile may result in storage by the body.  

 
ONGOING 

6. The use of Healthline and the impact on emergency department (ED) attendance: 
does distance from health services matter? 

Telephone triage is becoming increasingly prevalent as a health tool to connect with 
geographically distant populations. Additionally, such services are developed as a way to 
address increasing issues of Emergency Department (ED) overuse and overcrowding. 
Telephone triage systems have been established across a range of different healthcare 
systems internationally with generally positive outcomes. New Zealand’s equivalent, 
Healthline, has been present since 2001 but is yet to be the focus of intensive analysis or 
scrutiny. This research sought to develop an understanding of the role that distance to ED 
had upon Healthline users’ compliance with advice given by the service. Additionally, it 
sought to determine whether deprivation and socio-economic status also played a role within 
Healthline’s influence upon caller behaviour. This project is ongoing. 
 

7. Is there a spatial relationship between the extent of physical damage from natural 
disasters and psycho-social stress-related health outcomes? 

The 22nd February 2011 Christchurch earthquake killed 185 people, injured over 8,000, and 
damaged over 100,000 buildings. On-going aftershocks maintained high anxiety levels. This 
stage of this project examined the dose-exposure effect of earthquake damage 
assessments, earthquake intensity measures, liquefaction and lateral spreading, on mood 
and anxiety disorders in Christchurch after this event. It was hypothesised that such 
disorders are more likely to develop in people who have experienced greater exposure to 
these earthquake impacts within their neighbourhood than others who have been less 
exposed, but also live in the city. For this project, 
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9. A Geospatial approach to understanding the impact of the built environment on 
active transport behaviours and health 

A recent trend in the literature has been on investigating the effects of the built environment 
on active travel behaviour and related health outcomes. Research to date has focused 
mainly on walkability, and to a lesser extent, bikeability, of the built environment.  However, 
other modes of transport commonly used in daily life such as public transport and car use 
have received less attention. One of the main aims of this research is to build on previous 
research and create GIS based indices of walkability, bikeability, public transport-ability and 
drive-ability for neighbourhoods in two cities in New Zealand: Auckland and Wellington.  A 
second aim is to assess how these indices relate to active transport behaviours and health 
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achievement, even when controlling for gender and ethnicity. Decile has the greatest 
influence on school achievement, where ‘Above’ National standard achievement for maths, 
reading, and writing increases as deprivation decreases (p<0.001). For reading and writing, 
increased greenspace corresponded to a minimal decrease in academic achievement, but 
this can be explained by the fact that areas of high deprivation also have more greespace  
Further analysis at smaller scales that can control for the ‘quality’, composition, and 
‘viewsheds’ of greenspace to be accounted for is required to expand on these findings in 
order to draw comparisons to previous case study research. 

 

3.4. Ad-hoc Tasks Completed for the Health Sector in 2013/14 

The role of GIS is becoming more prominent in the health sector; however GIS 
capability varies greatly among DHBs as developing expertise is both expensive and 
time consuming. In addition to the research outlined above, GIS technicians and 
GeoHealth Laboratory staff in the Department of Geography and the Ministry of 
Health, continue to play an important role in providing GIS ad-hoc services for the 
Ministry of Health. These range from email and telephone advice, geocoding and 
mapping tasks to more advanced analytical support. The more significant ones 
include: 
 

Title/Area Outcome 

NZ Health Families Scheme 
Identifying communities to participate in the NZ Health 
Families scheme 

Rheumatic Fever: Mapping  

To produce a map detailing the locations of Rapid 
Response and Pacific Engagement Services in the 
Auckland and Porirua regions. 

Rheumatic Fever (Phase 1): 
Healthcare access for ‘high 
risk’ populations 

To quantify the proportion of the New Zealand population 
considered ‘high risk’ (with respect to contracting Rheumatic 
Fever) within specified distance of free healthcare sites 

Rheumatic Fever (Phase 2): 
Healthcare access for ‘high 
risk’ populations 

To quantify the proportion of the New Zealand population 
considered ‘high risk’ (with respect to contracting Rheumatic 
Fever), using improved demographic information 

Analysis of COPD admission 
data for the Canterbury 
District Health Board 
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Subject: Identify the exposure level of primary school children to obesity based on the 
characteristics of the food and physical environments within the surrounding neighbourhood 

 

 

4.3. PhD Students 
5.GIS
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5. *HR+HDOWK�/DERUDWRU\�3URPRWLRQ 

During the past year we have adopted a number of strategies to raise the profile of the Geo 
Health Laboratory, both domestically and internationally. These are listed below.  

 

5.1. Conferences and other presentations 
The work of GeoHealth Laboratory staff has been presented at a range of international 
conferences in the period July 2013 – June 2014.  
 
The New Zealand Ministry of Health, Wellington, NZ (various dates) 

 Brunsdon N, 2014, The Influence of private and public greenspace on short-term 
health indicators  

 McCarthy J, 2014, Rheumatic Fever – Access to Free Healthcare 

 Watkins A, 2014, A Spatial Microsimulation Approach to the Geography of Obesity in 
New Zealand. 

 Paul Beere delivered a presentation entitled ‘Network Analysis’ �
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University of Canterbury Showcase, Christchurch, NZ, 13th November 2013 
 Watkins A, The Problem with Describing the Geography of Obesity in New Zealand 

 

CRCSI Annual Conference, University of Canterbury, Christchurch, NZ, 19-21 
November 2013 

Campbell M, Health and Well-Being in the Sensing City. 

 Kingham, S., Hogg D, Reed K., Campbell M, Wilson T. and Ardagh M, Spatial effects 
of natural disasters on mental health. 

 Hogg D, Kingham S, Wilson T and Ardagh M, Mood/anxiety in Christchurch after the 
2010/2011 earthquakes. Poster presentation. 

 

Rhise Group Symposium, Christchurch, NZ. 22 November 2013 (in New Zealand 
Medical Journal 1386. http://journal.nzma.org.nz/journal/126-1386/5930/) 

 Kingham S, Hogg D, Reed K, Campbell M Wilson T and Ardagh M, Spatial variations 
in stress related health compared to earthquake exposure: preliminary results and 
future directions. 

 Hogg D, Kingham S, Wilson T and Ardagh M, Mood/anxiety in Christchurch after the 
2010/2011 earthquakes. Poster presentation. 

 

5.2. Web pages 
A comprehensive set of web pages outlining the GeoHealth Laboratory activities are 
available and are regularly updated by GeoHealth staff and Paul Bealing (Department of 
Geography, Web Administrator). For a link to the Laboratory’s web page, see 
www.geohealth.canterbury.ac.nz/.  

 

The site: 

 outlines the aims and objectives for the Laboratory 

 gives an overview of Laboratory activities 

 provides details of the various GeoHealth research projects 

 provides details of the available scholarships 

 provides a list of recent staff publications 

 provides an overview of all staff members and postgraduate students 

 has regular news items 

 

5.3. Social media 
The GeoHealth Laboratory uses social media to disseminate news and features. To view the 

http://www.geohealth.canterbury.ac.nz/
http://www.twitter.com/GeoHealthLab






http://hdl.handle.net/10092/1335
http://hdl.handle.net/10092/1351
http://hdl.handle.net/10092/1351
http://hdl.handle.net/10092/1378
http://hdl.handle.net/10092/1464
http://hdl.handle.net/10092/2649
http://hdl.handle.net/10092/2607
http://hdl.handle.net/10092/3196
http://hdl.handle.net/10092/5660
http://hdl.handle.net/10092/5980
http://hdl.handle.net/10092/5980
http://ipac.canterbury.ac.nz/ipac20/ipac.jsp?session=127X2312805UG.3572&profile=a&uri=search=TL~!The%20effect%20of%20the%20neighbourhood%20built%20environment%20on%20obesity%20in%20Christchurch%20:%20a%20thesis%20submitted%20in%20fulfillment%20of%20the%20requirements%20for%20the%20degree%20of%20Masters%20%5Bi.e.%20Master%5D%20of%20Science%20in%20the%20University%20of%20Canterbury%20/&menu=search&submenu=subtab13&source=~!culib
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Kim Reed (completed February 2013) (GeoHealth Scholarship) 

Title: The spatial and temporal patterns of anxiety and chest pain resulting from the 
Canterbury earthquakes 

Kim is currently working in Christchurch as a GIS professional. 

 

Daniel Nutsford (completed 

http://hdl.handle.net/10092/7905
http://hdl.handle.net/10092/7905
http://hdl.handle.net/10092/9279
http://hdl.handle.net/10092/9346
http://hdl.handle.net/10092/9346
http://hdl.handle.net/10092/1278
http://hdl.handle.net/10092/1278
http://hdl.handle.net/10092/1530
http://hdl.handle.net/10092/1530
http://hdl.handle.net/10092/5346

