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Abstract

Health outcomes vary between neighbourhoods. Research on the determinants
of this variation has shown that the characteristics of places matter as well as the
characteristics of people living in places. Differing levels of access to services
and amenities, such as parks and recreational facilities, education and health care
facilities have been identified as a possible explanation for neighbourhood
differences in health. Transport is about getting to places, a crucial aspect of
accessibility.

The paper describes the relationship between community resource access and
deprivation in New Zealand neighbourhoods and discusses the impact of
transport availability on the lives of people living in neighbourhoods with
varying levels of deprivation and service and amenity access.

Locational access to 16 types of community resources was mapped using GIS
for all small area units (neighbourhoods) across urban and rural New Zealand.
In a more in-depth analysis within two cities in the Auckland region, access to 36
types of services and amenities was mapped and a composite Community
Resource Accessibility Index developed. A consistent finding of both studies
has been a significant positive relationship between deprivation and access to
services and amenities: poorer neighbourhoods generally have better access.
However pockets of poor access in higher deprivation areas were identified.
Qualitative investigations in neighbourhoods with poor access reveal the impact
that limited transport availability can have on community health and social
wellbeing.

Keywords:  access to services, health inequalities, transport and social
exclusion.
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1 Introduction

People’s health varies by place of residence in New Zealand as elsewhere [1].
But where people live is shaped by factors such as employment opportunities,
family history, and socio-economic circumstances. Internationally, the growing
literature on the relationship between neighbourhoods and health suggests that
the characteristics of places matter, as well as the characteristics of people, in
determining differences in health outcomes between areas [2-5]. The
mechanisms through which this occurs are still unclear but a number of
pathways have been investigated, including variations between neighbourhoods
in social capital [6]; sense of belonging to neighbourhood [7], features of the
built urban environment [8]; access to food stores [9] and access to health —
related services and amenities [10].

Transport is a critical aspect of access to community resources and residents
in lower socio-economic neighbourhoods are more likely to experience
transport-related barriers to accessing non-local services and amenities than
residents in higher socio-economic neighbourhoods. Poor geographic access is
therefore likely to have a greater impact on health and well-being in lower socio-
economic neighbourhoods [11].

A systematic under-investment in community infrastructure in poor areas has
been suggested as one explanation for neighbourhood variation in health [12].
However no consistent picture has emerged on the relationship between the
socio-economic characteristics of urban localities and community resource
access [13]. In some cities socio-economically poorer areas, or areas that are
ethnically segregated, are relatively poorly endowed with community resources
[14—17] but in other urban areas increasing deprivation has been associated with
higher levels of community resource access [13, 18, 19]. A review of early
studies by Lineberry [20, p. 186] indicated that “pockets of discrimination can be
found, but probably not patterns of discrimination”.

Health-related community resources include parks and recreational facilities
which provide opportunities for physical exercise [21, 22], healthcare services,
educational facilities, supermarkets and other stores that stock fruit, vegetables
and other healthy foods [9], and community centres which provide venues for
social interaction. Access to destinations such as public open space, shops or
services within walking distance of home has been associated with increased
levels of walking [23, 24] and reduced levels of obesity [8].

Equity of access to shops selling nutritious food has been investigated in
several recent studies, and the term ‘food deserts’ has been coined to describe
localities with poor access [25]. Studies in the USA have suggested that
supermarket chains may be reducing facilities in poorer inner city areas creating
food deserts and contributing to poorer diets [26, 27]. Evidence from UK
research is mixed with some studies finding support for the food desert
phenomena [25, 28, 29] and others not [30, 31].

A social gradient in geographic access to community resources can place
lower socio economic households in a situation where they are disadvantaged in
terms of walking or public transport access to services and amenities and limited
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financial resources to afford private transport. The potential for this situation to
arise has particular saliency in New Zealand, a country with a small dispersed
population, one of the highest rates of car ownership internationally and, in most
areas, poor access to public transport [32, 33]. In 2002 New Zealand had 688
cars per thousand people, a rate exceeded only by USA, Portugal and
Luxemburg. As an indication of public transport provision, in 1997/98 only
2.2% of households trip were made by bus and .25% by rail [32]. New Zealand
also has a relatively old vehicle fleet: a fifth of cars are less than seven years old
and a sixth of cars are over sixteen years old [34]

While a high rate of car ownership may increase access to community
resources for most of the population it is likely to exacerbate problems of access
for the 10% of households that do not have access to a private vehicle [35]. As
in other Western countries, the rise of car ownership in New Zealand has been
paralleled by a decrease in walking and use of public transport. Associated
changes have included sprawling low density suburban development and
increased distances from home to daily destinations such as work, school and
shopping facilities [36, 37]. Being carless in a car dependent environment can
restrict access to health promoting opportunities and contribute to social isolation
and exclusion [38, 39]. Concern over the social and environmental sustainability
of dispersed, car dependent cities has contributed to a convergence of interests
between the public health, urban design and transport sectors [32, 40].

The paper presents data on the relationship between geographic access to a
range of health-related community resources and area level deprivation in New
Zealand neighbourhoods. The findings of two studies are reported, one that was
undertaken in the Auckland metropolitan area in 2002 [41] and a national study
undertaken in 2005 [42]. Qualitative data will then be presented to provide some
understanding of the potential health impacts of living in diverse socio-economic
neighbourhoods with differing levels of access to community resources and
forms of transport.

2 Methodology

Study 1: In 2002 geographical access to 36 different types of amenities and
services was calculated using Geographical Information Systems (GIS) for 2,532
small areas (neighbourhoods) in Waitakere and North Shore cities in the
Auckland metropolitan area. The amenities and services included in the study
were identified by parents as important to their daily lives (e.g. supermarkets,
fruit and vegetable shops, service stations, doctors, preschools, schools, libraries,
parks, playgrounds, recreation centres). A Community Resources Accessibility
Index (CRAI) was developed and used to calculate and map relative locational
access to the 36 types of community resources at neighbourhood or meshblock
level across the two cities (a meshblock is the smallest unit of dissemination of
census data in New Zealand and the average number of people per meshblock in
the study 1 area was 137). Network analysis which takes account of walkways
as well as roads was used to calculate the travel distances between the centroids
(the nominal centres) of the meshblocks and the nearest example of each type of
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facility or service. The centroid was used as a proxy for people’s homes. A
detailed account of the methodology is documented elsewhere [41].

The CRAI provides a composite score for access to the 36 types of services
and amenities for each meshblock with each type of resource weighted in the
index by the importance placed on access by parents of young children. By
mapping the meshblock scores it is possible to identify neighbourhoods that are
community resource rich and those that have poor overall access to services and
amenities.

Study 2: In 2005 geographical access to 16 types of community resources was
calculated using GIS for 38,350 small areas (neighbourhoods) across all of New
Zealand. The 16 types of community resources were grouped into five domains:
recreation amenities; shopping facilities; education facilities; health facilities and
marae (a maori meeting place). A similar methodology was used as for study 1
with the key differences being: the use of population weighted centroids (the
centre of population in the area rather then the geometric centroid) to
accommodate the sparse and unevenly distributed populations in rural areas; the
use of travel times instead of distances (adjusting for variations in speed limits,
type of road surface and sinuosity); and access indices were calculated for each
resource type rather than a composite index of overall accessibility. The
methodology used to calculate accessibility in study 2 is also documented
elsewhere [42].

For both studies data were obtained from national agencies, and central and
local government organisations. Consistency and comparability of datasets was
a primary concern. The precise location of each record was computed from its
address using geocoding software.

Study 3: In 2005 seven focus groups were conducted in three urban and two
rural centres around New Zealand to investigate the potential social and
economic impacts of the introduction of a vehicle emission testing programme.
Specific population groups were identified as vulnerable to the temporary or
permanent loss of a vehicle if a testing programme was introduction: older
people, families with children, low income households, Maori households,
Pasifika households, people with disabilities and young people. Focus group
participants were representatives of community and government agencies
working with members of the identified population groups living in communities
with varying levels of access to services, amenities and transport. A semi
structured interview guide was used to stimulate conversation between
participants.

2.1 Analysis

Using the access indices developed in studies 1 and 2 along with the 2001 New
Zealand Deprivation Index [43], an index based on nine socio-economic
variables taken from the 2001 New Zealand Census, it has been possible to
examine variation in access to community resources between neighbourhoods of
differing levels of social deprivation. In addition study 2 has enabled the
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existence of a social gradient in community resource accessibility between rural
and urban neighbourhoods to be investigated.

In study 1 standard regression analyses were undertaken to determine the
extent to which meshblock deprivation and other population variables
(residential turnover, ethnicity, families with children, population density and
age) predicted meshblock level CRAI scores [13].

In study 2 chi-square tests were undertaken to establish whether observed
differences in community resource accessibility between deprivation quintiles
were significant for each facility type. Effect sizes were also examined as for
large samples chi square can reach significance even for minimal differences.

An additional analysis examined whether the relationship between
community resource accessibility and deprivation was dependent upon
urban/rural status of the area. To undertake this analysis an urban, rural or
intermediate rural/urban classification was given to all meshblocks using the
New Zealand Urban-Rural Profile classification [44]. Median travel times to
access the 16 types of community resources were calculated for deprivation
quintiles in each urban/rural category. Significance was again tested using a
chi-square analysis.

For study 3 focus group discussions were audio taped and the tapes were fully
transcribed. Transcriptions of the interviews were loaded into QSR’s NVivo
software package then coded and analysed using thematic and discursive
approaches.

3 Results

3.1 Community resource access and deprivation

Variation in geographic access to services and amenities was apparent in study [
between the urban neighbourhoods of Waitakere and North Shore cities [41] and
in study 2 differences were evident nationally between urban and rural areas,
between neighbourhoods within urban areas, and between rural neighbourhoods
[42]. For example, in study 2 travel time access to food stores between
neighbourhoods in the city of Christchurch ranged from less than a minute in the
central city to over 20 minutes in the semi-rural periphery.

In Waitakere and North Shore cities the current pattern of accessibility
reflects the historical development of the cities with areas of better access
generally located near the older economic centres and along the main access
routes between them. Both cities have grown rapidly over the past sixty years as
rural land has been developed between what were once isolated rural and coastal
towns. Not surprisingly, study 2 results showed that nationally accessibility was
generally better in urban and provincial centres than in rural areas.

With respect to neighbourhood deprivation, Study I findings indicated that
community resource accessibility in Waitakere and North Shore cities was
independently and positively associated with higher levels of deprivation. In
both cities there was a gradual increase in accessibility from low deprivation to
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high deprivation meshblocks (Figure 1). However, overall levels of access were
higher in North Shore, the wealthier of the two cities.
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Figure 1: Community resource access by NZDep2001 in Waitakere and North
Shore.

A social gradient in geographic access to community resource was also
evident at the national level for 15 of the 16 community resources calculated in
study 2. Median travel times were higher in the least deprived quintile (NZDep
2001 score) compared the most deprived quintile for all community resources
other than beaches. In other words, with the exception of beaches access was
significantly related to deprivation for all community resource sub-domains
(Table 1 column a). The effect size was strongest for access to food shops,
supermarkets, marae, primary schools and intermediate/full primary schools (in
bold).

Table 1 column (b) indicates that a social gradient in travel time access to
services and amenities was also evident when urban meshblocks were analysed
independently. More deprived urban neighbourhoods generally had better access
than less-deprived urban neighbourhoods to a range of services and amenities.

Although the findings of studies I and 2 indicate that areas of high
deprivation tend to also be areas of high accessibility, there are pockets of
locational disadvantage where high deprivation neighbourhoods (NZDep2001
scores of 9 or 10) have low accessibility (CRAI scores in the bottom 20% of the
distribution) in study I and high travel times to specific sub-domains in study 2.
The residents in these neighbourhoods face a double jeopardy situation of poor
access to personal resources as well as poor access to a range of community
resources.
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Table 1: Relationship between deprivation and community resource
accessibility for all New Zealand meshblocks and urban only
meshblocks.

(a) Deprivation (b) Deprivation
New Zealand wide Urban only
N=38,350 meshblocks N=21,784meshblocks
Tau B P value Tau B P value
Health
Accident and Emergency -.130 <.001 -.174 <.001
GP -.192 <.001 -.156 <.001
Pharmacy -.192 <.001 -.162 <.001
Plunket -.116 <.001 -.088 <.001
Ambulance Station -.102 <.001 -.173 <.001
Fire Station -.085 <.001 -.111 <.001
Diet
Food shops -.245 <.001 -.231 <.001
Supermarkets =211 <.001 -.184 <.001
Recreation
Park -.145 <.001 -.073 <.001
Beach .005 258 .096 <.001
Sports and leisure -.171 <.001 -.160 <.001
Marae -241 <.001 -218 <.001
Education
Kindy/day care -.199 <.001 -.179 <.001
Primary -.226 <.001 -.184 <.001
Intermediate/Full primary -.228 <.001 -.188 <.001
Secondary -.198 <.001 -.172 <.001

With regard to the age and families variables in sfudy 1, higher meshblock
median age was positively associated with high accessibility, while the ‘families
with children’ wvariable was negatively related to accessibility, both
independently of other variables. The findings indicate young families were
more likely to live in the periphery of the cities, where housing is more
affordable, while older people were more likely to remain or move closer to
service hubs in city and suburban centres.

3.2 Health-related impacts of access and deprivation

The results of the qualitative investigation, study 3, suggested that locality
characteristics of access, topography and transport availability were critical to
limiting the potential health impacts of increasing car ownership costs and/or the
temporary or permanent loss of a private vehicle. Key findings will be discussed
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under the themes: car culture, transport choices and household budgets, vehicle
safety and illegality, and social exclusion

3.2.1 Car culture

The car was portrayed as central to the New Zealand way of life. A driver’s
license can be acquired at age 15 and buying a car is a significant rite of passage.
The importance of a vehicle was seen to go beyond its use as a mode of
transport: it can be a form of entertainment and recreation, it can provide a sense
of connection or inclusion in a community, as well as signifying freedom,
prestige, choice and independence. For some households a car can be ‘a roof
over their head’. Health-related impacts were seen to vary between population
groups: for new settlers a car can be a means of integrating into New Zealand
society; for people with disabilities it was portrayed as providing access to a [ife;
for youth vehicle ownership can be bound up with identity and autonomy; and
for families with children it can be a safety net in times of emergency.

3.2.2 Transport choices and household budgets

Informants stressed that most New Zealand households, irrespective of income,
placed higher priority on maintaining a car than most other items of household
expenditure. In many areas public transport is non existent or an unviable option
for accessing employment, medical and social services. While schools may be
accessed on foot or by bus, a car is needed if children are to participate in
weekend sports. In light of rising rates of childhood obesity barriers to exercise
are a health issue. When participants were asked what low income households
would cut back on to keep a car going the response was invariably ‘food’.
Informants from the housing sector noted that transience as a result of defaulting
on rent payments could often be traced to vehicle related costs and fines.
Housing, nutrition and physical activity are all key determinants of health
(Acheson [39]).

3.2.3 Vehicle safety and illegality

While households placed priority on having a vehicle it was noted that for low
income households’ budgets frequently did not stretch to maintaining a
registered and warranted vehicle. This would often lead to an accumulation of
vehicle-related fines, contributing to financial hardship, and in some instances
anti-police feeling and criminality. A drivers’ license can not be obtained if the
family car is not registered or warranted and informants indicated that this
situation often resulted in families of illegal drivers. Potentially unsafe cars and
unlicensed drivers on the road may compromise community safety.

3.2.4 Social exclusion

A lack of opportunity to participate in all forms of activity (occupational,
educational recreational and social) and social isolation were identified as
consequences of poor access to transport in many New Zealand neighbourhoods.
The groups hardest hit were low income households, families with children,
older people and people with disabilities. Being without a car was only seen to
be a feasible option in the inner city suburbs of the larger cities where public
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transport and/or walking access to a range of facilities was adequate. Beyond
these inner city precincts, public transport, particularly buses, was branded as
‘down market’” with comments made such as ‘suits don’t ride buses’ and ‘people
think you’re broke if you are on a bus’.

4 Discussion

Being without a car in a car dependent environment can make daily life difficult;
a situation exacerbated when geographic access to services and amenities is poor
and public transport is unavailable or sparse. Most New Zealand households
choose to run a car and low income households make considerable sacrifices on
other budget items to do so. A car provides a sense of security and control; it
makes it possible to see and care for family and friends and to access essential
services and amenities. The security, control and access a car provides may be
health promoting but the study findings suggest that for some households these
benefits are likely to be traded off against other health promoting commodities
such as housing and food quality.

While mapping community resource access has indicated that there has been
no systematic under investment in community infrastructure in poorer areas of
New Zealand this does not detract from the difficulty experienced by households
living without a car in pockets of low access, poor transport availability and
limited personal means. Geographic access does not equate with effective access
particularly in New Zealand’s dispersed car dependent urban and rural
neighbourhoods. Transport and accessibility have implications for a number of
what are recognised to be wider determinants of health: employment, housing,
nutrition, education, recreation and social interaction. And whereas walking and
cycling are advocated as travel modes from health promotion and environmental
sustainability perspectives, in the sprawling urban environments of Auckland the
message can have a hollow ring. When a ten minute car journey from home to
the closest supermarket equates to a 90 minute journey made up of walking
segments and bus rides, the incentives for car ownership are obvious. Personal
and household time budgets seldom allow for the distances that need to be
traversed between destinations in most New Zealand neighbourhoods.
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