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a b s t r a c t

It has long been recognised that urban form impacts on health outcomes and their determinants. There is
growing interest in creating indicators of liveability to measure progress towards achieving a wide range
of policy outcomes, including enhanced health and wellbeing, and reduced inequalities. This review
aimed to: 1) bring together the concepts of urban ‘liveability’ and social determinants of health; 2)
synthesise the various liveability indicators developed to date; and 3) assess their quality using a health
and wellbeing lens. Between 2011 and 2013, the research team reviewed 114 international academic and
policy documents, as well as reports related to urban liveability. Overall, 233 indicators were found. Of
these, 61 indicators were regarded as promising, 57 indicators needed further development, and 115
indicators were not useful for our purposes. Eleven domains of liveability were identified that likely
contribute to health and wellbeing through the social determinants of health. These were: crime and
safety; education; employment and income; health and social services; housing; leisure and culture;
local food and other goods; natural environment; public open space; transport; and social cohesion and
local democracy. Many of the indicators came from Australian sources; however most remain relevant
from a ‘global north’ perspective. Although many indicators were identified, there was inconsistency in
how these domains were measured. Few have been validated to assess their association with health and
wellbeing outcomes, and little information was provided for how they should be applied to guide urban
policy and practice. There is a substantial opportunity to further develop these measures to create a
series of robust and evidence-based liveability indices, which could be linked with existing health and
wellbeing data to better inform urban planning policies within Australia and beyond.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

It has long been recognised that urban form impacts on health
behaviours and outcomes (Snow, 1855), as well as the social fabric
of communities (Jacobs, 1961). More recently, lower residential
densities, reduced street connectivity, singular land uses, and poor
access to public open space, public transport infrastructure, and
u (H. Badland), whitzman@
du.au (M. Lowe), mdavern@
(L. Aye), iain.butterworth@
u.au (D. Hes), b.giles-corti@
shops and services have been negatively associated with diverse
health outcomes (Department of Health Physical Activity Health
Improvement and Promotion, 2004; Planning Institute of
Australia, 2009; World Health Organization, 2004). These built
environmental attributes are also related to a range of urban
planning and transport policies, including: management and form
of urban growth (United Nations Population Fund, 2007); traffic
incidents, volume, and pollution (Dumbaugh and Rae, 2009);
environmental sustainability (Woodcock et al., 2007); and social
inclusion (Wood et al., 2008). Correspondingly, the role of urban
form and service provision in supporting health and wellbeing is
gaining attention in international and Australian urban policy
discourse (Commission for Architecture and the Built Environment,
2008; Koohsari et al., 2013a; Major Cities Unit, 2011a; Western
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Australian Planning Commission & Department for Planning and
Infrastructure, 2009). This is parallelled by growing public and
health policy interest during the last decade in urban liveability and
how best to measure it (Greenwood, 2008; United Nations
Development Program, 2011). In the Australian context, this
discourse has often been couched in terms of ‘liveability’ (Major
Cities Unit, 2010).

Numerous definitions of liveability exist, ranging from ‘desires
related to contentment of life in a specific location’ (de Chazal,
2010) to ‘behaviour-related function of the interaction between
environmental and personal characteristics’ (Pacione, 1990). In this
review, we began by adopting the Australian Major Cities Unit
definition for urban liveability: ‘Liveable cities are socially inclusive,
affordable, accessible, healthy, safe and resilient to the impacts of
climate change. They have attractive built and natural environ-
ments. Liveable cities provide choice and opportunity for people to
live their lives, and raise their families to their fullest potential’
(Major Cities Unit, 2010).

This definition of liveability goes beyond the physical setting,
extending to social interactions (Hankins and Powers, 2009). It is
closely aligned with the social determinants of health, which
encompass the ‘circumstances in which people are born, grow up,
live, work, and age, and the systems put in place to deal with illness’
(World Health Organization, 2012). Liveability and the social de-
terminants of health are further reflected in contemporary socio-
ecological models of health, which seek to understand the various
levels of influence that impact on health behaviours or outcomes
(Sallis and Owen, 2002).

Epidemiological evidence examined from a socioecological
perspective shows that those who are socioeconomically disad-
vantaged and/or live in socially- or resource-deprived neighbour-
hoods, experience higher levels of morbidity and premature
mortality than thosewho aremore advantaged (Strategic Review of
Health Inequalities in England post-2010, 2010). This partially ari-
ses through the spatial patterning of contextual (area-level) expo-
sures, including access to meaningful employment, education
opportunities, goods and services, walkable communities, and
public open space (Macintyre, 2007). As a result of these synergies,
there has been a recent surge in interdisciplinary research that
recognises the roles of the physical and social neighbourhood
setting for supporting or hindering liveability and the social de-
terminants of health, as well as impacting on specific health and
wellbeing outcomes (Kent and Thompson, 2014).

By way of example, most ‘affordable’ new housing in Austral-
asian and North American cities is located in urban fringe green-
field developments where land is cheaper to purchase (Major Cities
Unit, 2011b). However, these developments typically include only
low-density housing, with limited and delayed provision of
employment, education, service and public transport infrastructure
within walking and cycling distance (Giles-Corti et al., 2012). As a
result, these urban fringe developments discourage active travel
modes and public transport use (Transportation Research Board &
Institute of Medicine of the National Academies, 2005), and chil-
dren’s independent mobility (Badland and Oliver, 2012), and pro-
motes private car use (Ewing and Cervero, 2001). Motor vehicle
reliance increases community vulnerability to social isolation and
socioeconomic disadvantage in the event of rising oil prices
(Dodson and Sipe, 2008), as well as traffic-related injuries (Ewing
et al., 2003). Compounded by rapid population growth in many
Australian cities (Major Cities Unit, 2011a), it is now challenging to
keep up with demand for essential services and infrastructure in
greenfield developments (Outer Suburban Interface Services and
Development Committee, 2012). Together, these factors are likely
to affect health and wellbeing outcomes and increase inequalities
at the society level.
By 2050, 70% of the global population will reside within cities
(United Nations Population Fund, 2007). It is anticipated efforts to
create liveable communities as cities grow will positively affect
health outcomes. In 2012, the UN Rio De Janeiro Summit released a
report focused on promoting equity and environmental sustain-
ability at the community- through to the global-level (United
Nations Development Program, 2011). In Australia, regional
(Environmental Protection Act Victoria, 2006), state (Western
Australian Planning Commission & Department for Planning and
Infrastructure, 2009), and national bodies (Heart Foundation,
2009; National Prevention Health Taskforce, 2009) have also
developed guidelines for creating more liveable environments that
support better health behaviours and outcomes. As such, there is
growing interest internationally in measuring progress towards
achieving a wide range of policy outcomes related to creating more
liveable cities, including reducing inequalities (Strategic Review of
Health Inequalities in England post-2010, 2010; United Nations
Development Program, 2011).

To optimise health and wellbeing outcomes, guidance is needed
to advance this agenda. Accordingly, this review aimed to: 1) bring
together the concepts of liveability and social determinants of
health; 2) synthesise the various existing liveability indicators that
contribute to the social determinants of health; and 3) assess the
quality of indicators using a health and wellbeing lens. Under-
standing the current state of evidence and existing gaps in live-
ability indicators will help inform the development of tools to
measure progress towards creating urban environments that
reduce inequalities and support health and wellbeing in Australia
and beyond.

2. Methods

2.1. Review context

This reviewwas undertaken as part of a larger project that seeks
to inform urban planning and public health policies through best-
practice evidence. The first step was to provide an overview of
current academic and policy literature related to liveability. These
findings were used to inform the Australian urban planning agenda
by identifying policy-relevant indicators related to health and
wellbeing, that are evidence-based, specific and quantifiable,
measureable at the neighbourhood- and city-levels, and relevant to
the Australian urban planning policy context. Accordingly, the
Australian urban planning policy context underpinned the type of
literature sourced and the methodology applied. Australia urban
policy is fairly advanced in its consideration of liveability, with a
series of federal and state government documents recognising the
need to create liveable environments (Major Cities Unit, 2010,
2011a; Western Australian Planning Commission & Department
for Planning and Infrastructure, 2009). However, many learnings
presented in this paper are of relevance to other developed coun-
tries facing similar challenges associated with greenfield de-
velopments, the provision of affordable housing and infrastructure,
and socio-spatial patterning of social inequalities.

2.2. Literature search

Between 2011 and 2013 the authors reviewed academic and
policy documents, and other reports related to liveability. Initially,
56 electronic databases and Google were searched using appro-
priate combinations of the following terms: liveab*, livab*; index,
indices, indicator; measure*, develop*. In addition, reference lists of
sourced documents were examined and authors recommended
other pertinent literature. The full report listing the databases
searched and document references are available at: http://

http://mccaugheycentre.unimelb.edu.au/__data/assets/pdf_file/0005/799592/Research_Paper_1_-_Liveability_Indicators_3.pdf


Fig. 1. Causal pathway of liveability, encompassing determinants, intermediary outcomes, and final health and wellbeing outcomes.
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mccaugheycentre.unimelb.edu.au/__data/assets/pdf_file/0005/
799592/Research_Paper_1_-_Liveability_Indicators_3.pdf. Sources
spanned qualitative and quantitative studies, peer-reviewed and
grey literature, with no country or date exclusion criteria applied.
Literature was excluded if the document could not be located in
English, the full text was unavailable, or indicators of liveability
were not discussed in detail. Titles and abstracts of the identified
literature were initially scanned for appropriateness. Overall, 114
documents containing indicators were reviewed, with 82 of these
deemed eligible.
2.3. Inclusion criteria for indicators

The research team adopted an agreed indicator selection
framework. Four criteria were used to assess the indicators, and
determine their eligibility for inclusion:

1. Is the indicator significant to liveability and/or the social de-
terminants of health and wellbeing in urban areas?

2. Is the indicator specific and quantifiable?
3. Can the indicator be measured at the appropriate level(s) and

scale(s) so that intra- and inter-city comparisons can be made?
4. Is the indicator relevant to Australian urban planning policy?

Once identified, indicators were divided into three categories,
based on these inclusion criteria:

1. The indicator is promising because it meets all or most of the
criteria;

2. The indicator may be useful but requires further development to
meet the above criteria; or

3. The indicator is not useful for our research purpose, either
because it fails to meet the criteria of interest, or is redundant
because of similar, but more promising measures.

The final selection of indicators was further divided into indi-
vidual, social/built environment, or policy-level measures. There
was an element of subjectivity when generating and applying these
criteria; however earlier work suggests this approach is appro-
priate given that liveability is a subjective and relatively new
construct (Cox et al., 2010). Further, liveability was considered from
many perspectives in this study, given our multidisciplinary
research team provided expertise spanning public health, urban
planning and design, psychology, social policy, health policy, en-
gineering, and sustainability.

3. Results

The review yielded 11 distinct domains considered to be impor-
tant components of liveability, and likely to contribute to health and
wellbeing through the social determinants of health pathway
(Fig. 1). The domains were: natural environment; crime and safety;
education; employment and income; health and social services;
housing; leisure and culture; local food andother goods; public open
space; transport and social cohesion and local democracy.

The purpose of this review was to synthesise the various live-
ability indicators that contribute to the social determinants of
health. Therefore the 11 domains identified focussed on distal in-
dicators of health and wellbeing (either directly or by proxy (e.g.,
crime rates)), rather than health and wellbeing outcomes per se. A
vast number of indicators (n ¼ 233) were identified across the do-
mains. The indicators were further categorised into ‘promising’
(n ¼ 61), ‘requires further development’ (n ¼ 57), or ‘not useful for
our purposes’ (n ¼ 115). Table 1 presents a summary of the number
of indicators in each category, and a full list of the indicators is
available at: http://mccaugheycentre.unimelb.edu.au/__data/assets/
pdf_file/0005/799592/Research_Paper_1_-_Liveability_Indicators_
3.pdf. Below we discuss how each domain relates to the social de-
terminants of health, along with a summary of the indicators.

3.1. Natural environment

The natural environment is a pre-requisite for health, and hence
an overarching or fundamental contributor to liveability. The world
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Table 1
Summary table presenting the measurement level of indicators identified and in-
dicator usefulness by liveability domain.

Domain Indicator
usefulness

Total
(n)

Measurement scale

Individual
(n)

Social/built
environment
(n)

Policy
(n)

Natural
environment

Promising 7 e 7 e

Needs further
development

6 e 4 2

Not useful for
our purposes

17 e 14 3

Crime and safety Promising 5 2 3 e

Needs further
development

e e e e

Not useful for
our purposes

7 2 4 1

Education Promising 15 e 15 e

Needs further
development

3 e 1 2

Not useful for
our purposes

8 2 5 1

Employment and
income

Promising 5 e 5 e

Needs further
development

4 e 3 1

Not useful for
our purposes

11 e 10 1

Health and social
services

Promising 6 2 4 e

Needs further
development

7 1 5 1

Not useful for
our purposes

9 1 5 3

Housing Promising 6 e 6 e

Needs further
development

6 e 3 3

Not useful for
our purposes

8 e 6 2

Leisure and culture Promising e e e e

Needs further
development

3 2 1 e

Not useful for
our purposes

7 2 5 e

Local food and
other goods

Promising 2 1 1 e

Needs further
development

3 e 1 2

Not useful for
our purposes

6 e 3 3

Public open space Promising e e e e

Needs further
development

14 5 7 2

Not useful for
our purposes

3 2 1 e

Social cohesion and
local democracy

Promising 5 3 2 e

Needs further
development

3 1 2 e

Not useful for
our purposes

15 13 1 1

Transport Promising 10 1 8 1
Needs further
development

8 3 5 e

Not useful for
our purposes

24 7 13 4
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is rapidly urbanising (World Health Organization, 2010), and this
brings many challenges, including: loss of green space and natural
habitat; increased air, water, soil, and noise pollution; traffic
congestion; sub-standard housing; and high energy consumption
and associated greenhouse gas emissions (Newman, 2006). More-
over, reliance on fossil fuels contributes to climate change
(Woodcock et al., 2007), which in turn increases the frequency of
natural disasters, extreme weather events, and the risk of disease
(Stern, 2007). The ability of communities to respond effectively to
these challenges depends on the resilience and vulnerability of the
population and setting (United Nations Population Fund, 2007).
The impacts of climate change and health inequalities are linked; as
both have the most severe consequences for the poor and disad-
vantaged (Strategic Review of Health Inequalities in England post-
2010, 2010). Indeed, solutions that address climate change, such as
increasing active travel, providing access to local food, and building
energy efficient housing, will likely bring health benefits for those
most vulnerable (United Nations Population Fund, 2007). Hence,
the natural environment is represented in Fig. 1 as an overarching
construct that impacts on the other domains of liveability.

The 30 indicators identified spanned water and air quality,
water quantity and conservation, precipitation, climate, biodiver-
sity, and energy consumption. Promising measures included: air
quality, greenhouse gas emissions, household electricity use,
household waste and recycling generation, and renewable energy
and natural gas use (Community Indicators Victoria, 2013). Mea-
sures requiring further refinement were: preservation of agricul-
tural land (New South Wales Department of Health, 2009);
biodiversity (Hashimoto and Kodama, 1997); climate (Findlay et al.,
1988; Newman, 2006); water conservation and quality (Newman,
2006); and precipitation (Money Magazine, 2011). Notably, mea-
sures of soil contamination, weeds, and pests were not identified
through this review, despite having an important role in local
biodiversity and, in some cases, a direct impact on health (e.g., soil
contamination).

3.2. Crime and safety

Considering the upstream determinants of crime, an earlier
meta-analysis revealed communities with higher levels of income
inequalities tended to have higher levels of violent crime and lower
social cohesion overall (Hsieh and Pugh, 1993). Moreover, a nega-
tive relationship exists between crime rates, educational opportu-
nities, and neighbourhood advantage (Heckman et al., 2006). More
downstream, crime rates (actual) and fear of crime (perceived) have
established causal relationships with a multitude of health and
wellbeing outcomes, including mental health (Stafford et al.,
2007a), self-rated health (Chandola, 2001), and physical func-
tioning (Ross and Mirowsky, 2001).

In our review, 12 indicators of crime and safety were found.
Indicators included safety for the general population and for spe-
cific sub-groups (e.g., children, women). Objectively measured
crime indicators comprised of crimes against property (Community
Indicators Victoria, 2013) and the person (Community Indicators
Victoria, 2013). Perceived measures included safety while walking
alone (Community Indicators Victoria, 2013) and provision of safe
public spaces for people to meet (Honey-Ray and Enns, 2009).
Promising indicators of crime and safety included: perceptions of
personal safety (Community Indicators Victoria, 2013); perceptions
of safety in public spaces (Honey-Ray and Enns, 2009); crime
against person rates (Community Indicators Victoria, 2013); crime
against property rates (Community Indicators Victoria, 2013); and
family violence rates (Community Indicators Victoria, 2013).
Although critical for health, in this project indicators of military or
terrorist threats that were included in some liveability indices (e.g.,
Economist Intelligence Unit, 2012) were not considered useful, as
these measures would have limited applicability for informing
regional and national built environment policy and planning.

3.3. Education

Education has consistently been found to be a strong predictor
of mortality and morbidity across the life span (Strategic Review of
Health Inequalities in England post-2010, 2010; Viner et al., 2012).
Gaining an education, especially in childhood, is strongly associated
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with better employment, income, and physical and mental health
trajectories over the life course, as well as reduced likelihood of
committing crime (Heckman et al., 2006). Importantly, these as-
sociations hold across the social gradient (Heckman et al., 2006),
with provision of good early years education having a dispropor-
tionate positive effect on disadvantaged children (Melhuish, 2004).

Many measures of formal education exist. Overall, 26 indicators
were identified. These primarily focussed on access to education
(i.e., distance), availability of formal educational opportunities, and
rates of secondary-school student retention. Only three measures
of educational quality were identified; student e teacher ratios
(Findlay et al., 1988), school building design (San Francisco
Department of Public Health, 2010), and internet access
(Community Indicators Victoria, 2013). Although quality of educa-
tion is an important social determinant of health (Melhuish, 2004),
it is challenging to measure within an indicator framework.
Moreover, our focus was to examine how urban planning and
policies influence the social determinants of health. Notably, most
indicators reviewed focussed on primary or secondary school
educational opportunities, rather than early childhood, tertiary, or
adult-education opportunities. However, this focus aligns with the
evidence, which shows that completion of secondary schooling is
the most predictive education measure for mortality andmorbidity
outcomes (Viner et al., 2012). Promising objective indicators were
all related to the social/built environment. These included the:
number and access to government primary and secondary schools
(Community Indicators Victoria, 2013) and tertiary facilities
(Money Magazine, 2011); and walkability of the built environment
around schools (Community Indicators Victoria, 2013).

3.4. Employment and income

Being in good employment (i.e., having a decent living-wage,
opportunities for in-work development, flexibility, and work-life
balance) provides financial security, personal development, and
social networks (Strategic Review of Health Inequalities in England
post-2010, 2010), and much research demonstrates that it is pro-
tective of health (Wilkinson and Marmot, 2003). Conversely, un-
employment or poor working conditions negatively affect physical
and mental health. For example, those engaged in temporary
employment (versus permanent workers) have higher levels of
mortality and mental illness (Commission on Social Determinants
of Health, 2008); declines in physical functioning occur approxi-
mately 12 years earlier in those with lower compared with higher
employment grades, and a positive linear relationship exists be-
tween a person’s work status and sense of control (Chandola et al.,
2007). Further, employment patterns mirror the social gradient,
whereby unemployment rates are highest in those with the least
skills and qualifications, people with disabilities and mental ill-
nesses, some ethnic minorities, carers and single parents, and older
and younger workers; thus contributing to a cycle of entrapment
(Kasl and Jones, 2000). Our review identified 20 employment and
income indicators. Promising objective urban planning indicators
captured the location of employment (Litman and Burwell, 2007)
and the number and types of jobs available locally (New South
Wales Department of Health, 2009).

3.5. Health and social services

Health and social services is a broad domain, encompassing
healthcare, childcare and youth services, maternal services, senior
citizen organisations, community centres, and public amenities.
This social infrastructure is required for communities to function
adequately, and to ensure services and resources are in place to
respond to disruptive or extreme events. Services promote health
and wellbeing if they support independent living in the commu-
nity; thereby minimising institutional or high-need care solutions
and improving quality of life across the social gradient. They play a
key role in capacity building and developing autonomy, through
aids such as training and on-going educational opportunities, debt
management, resolving housing issues, outreach programs, and
relationship management (Strategic Review of Health Inequalities
in England post-2010, 2010). Provision of these services supports
the development and maintenance of life skills, enabling people to
reach their full potential. Yet those who are more disadvantaged
often have the greatest challenges accessing these amenities. Rea-
sons include being: unable to afford the services (Marmot, 2004);
incapable of accessing services by the modes of transport available
(Department for Transport, 2009); marginalised by stigmatising
attitudes (Littlejohn, 2006); and unable to navigate the system
(Littlejohn, 2006; Strategic Review of Health Inequalities in
England post-2010, 2010; Wilkinson and Marmot, 2003).

There are complexities in selecting health and social service
indicators, as their relevance differs depending upon demographics
and community needs. From the 22 health and social indicators
identified, only six were regarded as promising for our purposes,
with the remainder requiring further development. Promising in-
dicators included: objective measures of the distance to and
number of general practices for a given population (Community
Indicators Victoria, 2013; Findlay et al., 1988); access to various
services for older adults (Community Indicators Victoria, 2013;
Findlay et al., 1988); and provision of aged-care facilities (Findlay
et al., 1988). Meaningful indicators requiring further development
included the number of hospital beds available (Findlay et al., 1988)
and access to public amenities (e.g., park benches, public toilets)
(World Health Organization, 2007), child and youth services
(Honey-Ray and Enns, 2009), and emergency centres (Doi et al.,
2008). However, in many instances it is challenging to source
local data for these measures, particularly data at the micro-scale
(e.g., park benches).

3.6. Housing

Living in poorer-quality housing has been associated with
poorer mental health and higher rates of infectious diseases, res-
piratory problems, and injuries (Howden-Chapman, 2002; Krieger
and Higgins, 2002). Provision of affordable housing is a major
health equity issue (Commission on Social Determinants of Health,
2008). Those who live in rented accommodation have worse
physical and mental health than owner-occupiers, and some
studies have shown housing tenure to be a better predictor of
health compared with education measures (Macintyre et al., 2001).
The development of low-density housing in greenfield sites is also
problematic. Although initially cheaper to purchase, these de-
velopments often incur higher ‘hidden’ on-going costs, as the lower
residential densities are unable to support local services, employ-
ment, and public transport infrastructure (Giles-Corti et al., 2012),
thereby increasing motor vehicle dependency.

We identified 20 housing indicators. These focussed on the
quality and affordability of housing, housing density, land use mix,
residential population, housing stock and tenure, and housing
adaptability. Promising objective indicators were residential and
population density (Cicerchia, 1999) and land use mix (Li et al.,
2008). Promising subjective indicators included housing afford-
ability (e.g., proportion of income spent on housing) (Community
Indicators Victoria, 2013; Findlay et al., 1988; Money Magazine,
2011) and social and other non-profit housing provision
(Community Indicators Victoria, 2013). Indicators requiring further
development included housing stock diversity, including provision
of age-friendly housing (World Health Organization, 2007) and
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acoustic insulation (World Health Organization, 2007). Despite its
importance, (Krieger and Higgins, 2002), no measures of home-
lessness or fear of homelessness were identified, possibly due to the
difficulty in adequately measuring these indicators.

3.7. Leisure and culture

Cultural resources include normative beliefs and behaviours,
and interact with economic and social capital to influence behav-
iours. For example, values and knowledge of health outcomes and
behaviours, such as nutrition and eating practices, are cultural re-
sources that impact on choices. Thus cultural capital is a compo-
sitional measure that mediates the pathway for social and health
inequalities (Abel, 2008). Literature has shown that participation in
specific recreational activities, such as art, cultural activities, group
singing, attending religious services, or socialising with work col-
leagues is positively associated with mental health and negatively
associated with mortality and morbidity (Khawaja and Mowafi,
2006; Veenstra, 2000). These relationships hold when individual-
level socio-economic status is accounted for.

Ten indicators were identified. Themajority of these focussed on
access to and the presence of appropriate cultural and leisure ac-
tivities measured both objectively and subjectively (Findlay et al.,
1988; Honey-Ray and Enns, 2009). Indicators of leisure and cul-
tural activity participation were also identified (Community
Indicators Victoria, 2013). However, all of these require further
development. Although not identified through this review, mea-
sures of gambling and electronic gaming machine access and
density should be considered within the scope of this domain. They
have been included in other indicator projects (e.g., Community
Indicators Victoria) and have been shown to be negatively associ-
ated with the social determinants of health (Korn et al., 2003).

3.8. Local food and other goods

Neighbourhood access to food is somewhat socio-spatially
patterned. Areas of higher disadvantage tend to have less access
to fresh foods (Dowler and Dobson, 1997) and more access to fast-
food outlets and convenience stores (Pearce et al., 2007). However,
the literature regarding siting of supermarkets (selling both healthy
and non-healthy foods) by area-level advantage remains equivocal
(Pearce et al., 2007; Powell et al., 2007; Smith et al., 2010).

Local access to other goods has received less attention in the
literature. Of the few studies available, access to local high street
facilities mediates the association between area-level disadvantage
and self-rated health (Wen et al., 2003), and has been negatively
associated with obesity and waist-to-hip ratio (Stafford et al.,
2007b). Having various types of shops within walking distance is
also likely to support active travel behaviours when purchasing
everyday goods and services (Stafford et al., 2007b).

The 11 indicators identified for this domain included access to
different types of food and shops, food prices, food security, and
local retail activity. Promising indicators were measures of food
security (measured subjectively) (Community Indicators Victoria,
2013) and the density of fast food outlets (objective measures) (Li
et al., 2008). Objective indicators that required further develop-
ment included: proximity to different types of shops (Design for
Health, 2008; Li et al., 2008; New South Wales Department of
Health, 2009), access to ‘big-box’ retailing (Findlay et al., 1988),
retail area per population (Cicerchia, 1999), urban agriculture
availability (New South Wales Department of Health, 2009), and
land available for business development (San Francisco
Department of Public Health, 2010). No indicators of alcohol out-
lets and licensed premises were observed, yet the density of these
destinations has been shown to be associated with excess alcohol
consumption (Chikritzhs et al., 2007; Wilkinson and Livingston,
2012), which can have substantial effects on domestic violence,
physical and mental health, and broader negative social impacts
(Commission on Social Determinants of Health, 2008).

3.9. Public open space

Public open spaces are important for health and wellbeing, as
they promote physical activity, mental health, and reduce blood
pressure and stress levels (Frumkin, 2003; Hartig et al., 2003).
Consequently, the importance of public open space provision has
receivedmuch attention in the built environment and public health
field (Koohsari et al., 2013b; Paquet et al., 2013; Sugiyama et al.,
2013). A smaller body of work has looked at the association be-
tween disadvantage and public open space access. Mitchell and
Popham (2008) showed that inequality gradients were flatter in
populations with higher levels of green space, potentially because
there are more settings for vertical and horizontal social
interactions.

We identified 17 public open space indicators. Objective mea-
sures included measures of access (Honey-Ray and Enns, 2009) and
the quantity of public open space available (Community Indicators
Victoria, 2013; Li et al., 2008; World Health Organization, 2007).
Subjective indicators included public open space variety (New
South Wales Department of Health, 2009) and quality
(Community Indicators Victoria, 2013; Li et al., 2008; World Health
Organization, 2007), as well as frequency of use (VicHealth, 2012).
Some indicators were specific to types of spaces (e.g., playgrounds,
green spaces) or populations (e.g., youth, older adults). Although a
range of indicators of public open space exists and many have po-
tential, all required further development based on our criteria.

3.10. Social cohesion and local democracy

Local governments play an important role in shaping local en-
vironments and the lives of the people within them. They are
directly responsible for the planning, implementation, and delivery
of a broad range of services, infrastructure, and policies. Local
government also has the task of bringing various partners, pro-
viders, and sectors together (Butterworth, 2007; Campbell, 2010).
The interface between local government and local democracy is
important for reducing social and health inequalities, as commu-
nity engagement and consensus are important levers to influence
service provision (Campbell, 2010). Ongoing community partici-
pation in planning can lead to greater confidence and competence
among individual citizens, and empower whole communities
(Schuller et al., 2004). Successful models of local democracy and
community engagement are those that provide opportunities to
engage local people, increase social capital and generate financial
benefits associated with co-location of services (Platt et al., 2007).

Twenty-three indicators were identified, but only five (two in-
dividual, three social/built environment) were useful for our pur-
poses based on the aforementioned criteria. These included
opportunities to contribute to important issues, membership of
community organisations, feeling part of the community, accessing
social support, and community volunteering (Community
Indicators Victoria, 2013). Other indicators that appeared to have
potential but required further development included: community
acceptance of diversity (Community Indicators Victoria, 2013),
opportunities for community input in planning and governance
(Honey-Ray and Enns, 2009), community pride and attachment
(Baker and Palmer, 2006; Honey-Ray and Enns, 2009), and social
and community connectedness (Honey-Ray and Enns, 2009; New
South Wales Department of Health, 2009). These last four in-
dicators are proxy measures that reflect planning decisions, such as
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provision of shared spaces to promote encounters that foster
tolerance (Fincher and Iveson, 2008).

3.11. Transport

The transport domain had the largest body of indicators avail-
able (n ¼ 42). This is potentially a reflection of the importance
transport plays in day-to-day life. Transportation is necessary for a
functioning society as it enables people to access employment,
education, food, health and social services, and meet with family
and friends. However, in order to be effective transport planning
needs to be integrated with land use planning, housing, environ-
mental, and health planning (Strategic Review of Health
Inequalities in England post-2010, 2010). Providing ‘walkable’ en-
vironments that support active and public transport modes to
meaningful destinations can help reduce inequalities by providing
inexpensive and proximate access (Department for the
Environment, 2004). There is considerable evidence in this area,
especially showing associations between walkability and health
outcomes (Christian et al., 2011; Frank et al., 2010; Witten et al.,
2012). Conversely, environments designed primarily for private
car use assume people can afford and maintain a vehicle. Poor ac-
cess to a motor vehicle and public transport, can result in social
isolation, reduced opportunities for meaningful employment and
skill development and a cycle of debt (Dodson and Sipe, 2008).
Pedestrian-motor vehicle injuries are also higher in more disad-
vantaged areas (Ewing et al., 2003; Grayling et al., 2002). Hence, the
discussion of transport indicators below separates the measures
into active and public transport, car and freight transport, and
general transport indicators.

Creating walkable environments encourages active travel (i.e.,
walking and cycling for transport purposes, public transport),
providing opportunities to habitually engage in physical activity,
which in turn protects against many non-communicable diseases
and obesity (Beaglehole et al., 2011). Moreover, engaging in active
travel provides environmental and social benefits through reduced
reliance on fossil fuels and more frequent social interactions,
respectively (Strategic Review of Health Inequalities in England
post-2010, 2010). Twenty active and public transport indicators
were identified. Promising indicators included: layout of street
networks and access points (Community Indicators Victoria, 2013;
Li et al., 2008; New South Wales Department of Health, 2009);
travel times and distances (Honey-Ray and Enns, 2009) and rates of
engagement in active and public transport modes (Community
Indicators Victoria, 2013; Litman and Burwell, 2007). In turn,
these impact on health and wellbeing outcomes.

The contribution of car transport and road freight to liveability is
contestable. On the one hand, the literature argues reduced car
reliance and disincentives for private motor vehicle use increases
levels of active travel, which positively influences liveability (Ewing
and Cervero, 2001). On the other hand, improving vehicle traffic
movement enhances air quality and provides time and economic
benefits to the community (Litman and Burwell, 2007). These
perspectives may not be mutually exclusive; therefore indicators
should seek to measure different facets of car and freight transport
in relation to liveability. Furthermore, high levels of automobile
congestion has been associated with higher stress from noise and
air pollution, reduced sense of community, and decreased percep-
tions of control (Wilson and Baldassare, 1996). Overall nine car
transport and road freight indicators were identified. Potential in-
dicators identified (though requiring more refinement) include:
perceptions of car parking (Balsas, 2004); car dependency and
ownership separately (New South Wales Department of Health,
2009) and in conjunction with mortgage stress and income
(Dodson and Sipe, 2008); speed and affordability of freight
transport (Litman and Burwell, 2007); motor vehicle mileage
(Balsas, 2004); traffic speeds (Balsas, 2004); and car and freight
commute times (Balsas, 2004).

General transport indicators were relevant to all transport
modes, and could contribute both positively and negatively to
liveability. In our review we identified 13 general transport in-
dicators. Promising indicators included: travel mode to work/edu-
cation (Australian Bureau of Statistics, 2006); modal share (Litman
and Burwell, 2007); transport affordability (Litman and Burwell,
2007); connectivity across the transport network (Porta and
Renne, 2005); transport safety (Litman and Burwell, 2007); and
traffic noise (Litman and Burwell, 2007).

4. Discussion

As identified through this review, there is a large body of liter-
ature on liveability indicators arising from many disciplines. Live-
ability has been conceptualised in various ways with numerous
subjective and objective indicators being applied at various levels
from community (Community Indicators Victoria, 2013) through to
entire cities (de Chazal, 2010). Major international studies such as
the Mercer Quality of Living Survey (Mercer, 2011) and the Econ-
omist Intelligence Unit’s Liveability Index (Economist Intelligence
Unit, 2012) rank global cities on their current liveability in order
to guide business investment and expatriate remuneration. Yet
these high-level liveability indices mask intra-city differences in
terms of differing physical and social structures (e.g., lack of infra-
structure available within greenfield developments). Vulnerable
populations may also be further marginalised as their needs are not
be recognised when such broad comparisons are made (Woolcock
et al., 2009).

Thus far little attention has also been paid to the validation of
liveability indicators against specific health and wellbeing out-
comes, or attempting to understand the pathways through which
liveability impacts on health and wellbeing and inequalities.
Indeed, no measures of liveability to date use a health lens. Hence,
this review was framed using a social determinants of health lens,
where the evidence for each domain of liveability was considered
from this perspective. Important measures of liveability, such as the
density of gambling and alcohol outlets, and biodiversity, were
notably absent from the literature reviewed highlighting the po-
tential for further development.

To meet the challenge of 21st century cities, there have been
calls for the disciplines of urban planning and public health to
reconnect (Corburn, 2004). Combining liveability and social de-
terminants of health frameworks go some way towards recon-
necting these two fields. If planners use a liveability framework
based on the social determinants of health, healthy and liveable
communities will be developed, and relevant indicators can then be
used to monitor progress. Moreover, future work should look to
developing these measures to track health and social inequalities
over time to enhance planning decisions.

While drawing on international research, this review was
framed within an Australian urban planning policy context.
Nevertheless, in all instances the indicators identified are consis-
tent with social determinants of health applicable to other similarly
developed countries (Macintyre and Ellaway, 2003), particularly
those grappling with how best to plan for population growth de-
mands and to manage urban sprawl. Furthermore, because of rapid
urbanisation patterns occurring globally (United Nations
Population Fund, 2007), it is also timely to consider liveability in
the context of developing countries and whether the domains
identified here are relevant for these settings. Nevertheless, while
the domains identified may be relevant in many settings across the
globe, as discussed in the following section, the relevance to local
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policy-makers is likely to be enhanced if indicators are tied to
measuring the impact of local urban planning policy on health,
liveability, and inequalities.

4.1. Measurement challenges

Although many indicators of liveability were identified in this
review, the majority requires further development before they can
be operationalised and linked to health and wellbeing data. As long
ago as 2003, it was noted that the domains discussed in this paper
are vital for health and wellbeing, but were under-investigated
(Macintyre and Ellaway, 2003). While progress is being made in
some areas, there is still much work to be done. Hence, we suggest
aligning and comparing future indicators against existing urban
planning policies. This will assist in evaluating progress over time,
and the effectiveness of policy in promoting health and wellbeing.
The number and diversity of spatial indicators may be confusing to
policy-makers and planners, therefore marrying to urban policies
may also simplify the indicator selection process. In addition,
where possible, indicators should be expressed as proportions and
rates. This would facilitate comparisons within and between cities.
Finally, in order to validate liveability indicators, consideration
should also be given to testing associations between indicators and
health and wellbeing outcomes. This could be achieved by linking
indicators measured at an appropriate scale to existing health and
wellbeing datasets (Villanueva et al., 2013).

A major challenge is having data available at scales that provide
meaningful comparisons within and between regions, and at scales
appropriate to examine associates with health and wellbeing out-
comes (Villanueva et al., 2013). This is a persistent problem in urban
health research, and is known as the Modifiable Areal Unit Problem
(MAUP). MAUP results in statistical biases and uncertainty resulting
from scale selection, and solutions to overcome this are in their
infancy (Kwan, 2012). However, in some areas consensus is
emerging. For example, the ‘walkability’ of environments usually
incorporates measures of street connectivity, land use mix, and
residential density. It has been commonly applied at the
neighbourhood-level (Frank et al., 2010), and found to be associated
with walking outcomes. Moreover, the walkability index has been
successfully replicated at this scale in many countries thus far (Kerr
et al., 2013).

Of note, many of the indicators reviewed are based on outcomes
or perceptions of policy and relied on population survey data using
area-based sampling. Implementation can be measured through
routinely collected sources. An advantage of utilising routinely
collected sources is that data are typically available regionally, and
frequently nationally, and can be presented at aggregated or dis-
aggregated scales. Further, available routine data sources can be
used to generate time series measures, increasing efficiencies and
reducing redundancies in the indicators collected. The utility of
routine survey data sources not only applies to indicators of live-
ability, but also for monitoring health and wellbeing outcomes.
Large-scale population surveys are increasingly being linked to
spatial data (Villanueva et al., 2013). This enables examination of
how the built environment is related to specific health and well-
being outcomes. As noted earlier, linking policy-relevant indicators
of liveability to population surveys will help provide guidance on
how policies may enhance health and wellbeing.

4.2. Next stages

Communities and cities are complex systems. Pathways to
health and wellbeing result from a combination of individual,
household, and community factors that are in part influenced by
neighbourhood features. It is these more distal determinants of
health and wellbeing and their intermediate outcomes that live-
ability indicators seek to measure. While extensive, it is possible
our search strategy and indicator selection criteria (including the
Australian urban planning policy focus) omitted relevant sources
and indicators; however promising indicators identified through
this review are likely to be relevant for many developed countries,
yet they require further refinement. This includes considering the
appropriate spatial scales at which each indicator should be
measured, and validation against population health and wellbeing
datasets. There is a need to create liveability indices that are robust
and evidence-driven, and link to urban planning policies. By
creating such tools, policies can be monitored, their impact on
health and wellbeing outcomes better understood. As the
evidence-base grows, guidance provided about thresholds and
scale can be used to inform urban policies that enhance health and
wellbeing outcomes.
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